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ABSTRACT: Entrobiasis is a nematode infection caused by Enterobius vermicularis, there have been no reports on the infection 

rates of enterobiasis in Sidi-Bel-Abbes city. A cross-sectional study among schools in 10 districts was conducted in order to 

estimate the prevalence of this infection among preschool and school children less than 8 years of age, between April and June 

2017. A total of 300 samples were examined microscopically for the presence of worm eggs collected by touching transparent 

tape to anal area. The overall prevalence of enterobiasis was 17,67%, and girls (26,5%) showed more infection rate compared 

to boys (16,92%), the prevalence of infection with age of 5 and 6 years old (23,4% and 25% respectively) was more than 7 years 

old children (13,43 %), prevalence of sucking thumb or fingers was 41,51%. Prevalence of enterobiasis has decreased by 

increasing the daily hand-washing frequency, cleaning hands one time (36,84%), two times (23,96%), three times (17,07%). 

When analyzing the association between the presence of enterobiasis and each variable separately, the only one showing 

statistically significant association was sucking thumb (p=0,019) and the symptoms of pruritus ani, abdominal pain, enuresis 

and insomnia (p=0,0001 respectively). Prevalence of E.vermicularis is relatively high and should not be underestimated. 
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1 INTRODUCTION 

Enterobiasis is certainly one of the most common human helminth infections in the throughout the world caused by the 

pinworm, Enterobius vermicularis, particularly in temperate climates, with an estimate of 1000 million cases worldwide [1]. 

The principal mode of transmission is direct contact between infected and uninfected persons, from anus to fingers that 

normally happens in children. For this reason, this infection is prevalent among primary school children who are easily exposed 

to overcrowded conditions and inadequate sanitation, and who actively contact each other [2],[1]. Besides, disease is easily 

transmitted among family members via contaminated hands, fomites and inhalation of eggs is considered another route of 

infection [3]. 

The number of young children being cared for at preschool is increasing because their mothers may be employed, or parents 

want their children to play and be educated in a well-organized educational system. Nevertheless, the majority of E. 

vermicularis infections in children probably occur in overcrowded facilities and reinfection is frequent, so authors suggested 

that mass screening is effective for eradication of enterobiasis [4],[3] 
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However, we have not found any literature about the prevalence of enterobiasis in Algeria, especially there have been no 

reports on the infection rates of E. vermicularis in Sidi-Bel-Abbes city. 

This study was designed to not only to determine the current status of enterobiasis among preschool and school children 

in Sidi-Bel-Abbes but also the associated risk factors with this infection.  

2 MATERIAL AND METHODS  

2.1 STUDY AREA AND POPULATION 

Sidi-Bel-Abbes (35° 11’ 38” north, 0° 38’ 29” south), is a town on the west of Algeria. The total population is composed by 

212935 inhabitants (2008). This area has a particular geographical condition, characterized by a semi-arid climate dry and cold.  

A total of 10 districts of Sidi-Bel-Abbes, were involved in this study during October and December 2017, out of the 10 schools 

300 preschool and school children less than 8 years of age, have been assessed for the presence of E. vermicularis (Fig. 1; Table 

1). 

2.2 QUESTIONNAIRE SURVEY 

Before collecting samples, a questionnaire was performed among the students that involved in the study and 300 students 

were contributed, the questionnaire form included 10 questions about socio-economical features of students (low, average, 

good), behavioural characteristics (sucking thumb, hand-washing frequency), and clinical symptoms (abdominal pain, anal 

itching, enuresis, insomnia), class teachers had given support for the completion of this questionnaire.      

2.3 PARASITOLOGICAL SURVEY 

After obtaining informed consent, 300 children in these schools were examined using the cello-tape anal swab technique 

(one smear per child), for the presence of E. vermicularis eggs. Skilled laboratory technicians collected samples. Anal swabs 

were transported to the Department of Parasitology of “Hassani Abdelkader”, Sidi-Bel-Abbes (Algeria), and were examined 

immediately using a light microscope at 10X-40X magnifications.  

Detection from the perianal region is significant, because egg positivity indicates a high probability of infection in the 

intestine [5]. The children with enterobiasis were notified to their teacher.  

2.4 STATISTICAL ANALYSIS 

Data were managed and analysed using statistical software SPSS 17.0 (SPSS, Inc., Chicago, IL). Rates were compared by the 

Chi-square test with respect to locality, age, sex and behavioural characteristics. A p Value<0,05 was considered to be 

statistically significant.  

3 RESULTS 

A total of 53 (17,67%) of the 300 samples were positive for E. vermicularis eggs. To determine the difference, the localities 

(schools) were compared individually. The egg positive rate ranged from 3,6% to 34,5% by location (Table 1; Fig. 1).  

The prevalence in girls (26.5%) was higher compared to boys (16.92%), but there was not significant relation between eggs 

presence and gender (P = 0.02) (Table 2). No significant differences in egg positive rates according to age were observed in 

boys and girls (Table 2). 

The only risk factor showing statistically significant association with enterobiasis was sucking thumb (p=0,019) and the 

symptoms of pruritus ani, abdominal pain, enuresis and insomnia were linked to enterobiasis as depicted in the tables 2 and 

3. 
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Fig. 1. Map of Sidi-Bel-Abbes city showing the 10 schools surveyed 

 

Fig. 2. Enterobius vermicularis eggs microscopy from school children detected by scotch-tape technique (X10 and X40) 

Table 1. Prevalence of enterobiasis among preschool and school children in the 10 districts of Sidi-Bel-Abbes 

Location Number of positive cases Prevalence 

rue de Soleil 10 34,5% 

Labrimère 9 30,0% 

village bira 6 20,0% 

Sidi-Djilali 6 19,4% 

Adim fatiha 5 16,7% 

Lamacta 6 14,6% 

Faubourgs thiers 4 13,3% 

Sorecor 4 13,3% 

Rocher 2 9,5% 

Wiam 1 3,6% 

Total 53 17,6% 
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Table 2. Children’s socio-economical background and behavioral practices in relation with enterobiasis  

Variable number of positive number of examined egg positive rate (%) P value 

Sex 
female 31 148 20,95% 0,412 

male 22 152 14,47%  

Age 

5 22 94 23,40% 0,413 

6 21 84 25,00%  

7 9 67 13,43%  

Hygiene 

poor 15 57 26,32% 0,055 

average 27 145 18,62%  

good 11 98 11,22%  

Number of 

siblings 

0 3 27 11,11% 0,397 

1 17 75 62,96%  

2 11 76 40,74%  

>3 22 121 18,18%  

Number of 

hand 

wash/day 

1 14 52 26,92% 0,135 

2 23 119 19,33%  

3 14 96 14,58%  

4 2 31 6,45%  

Sucking 

thumb 

No 31 215 14,42% 0,019 

Yes 22 85 25,88%  

Table 3. Clinical symptoms observed in school children and their relation with enterobiasis 

Symptoms  number of positive number of examined egg positive rate (%) P value 

pruritus ani 
No 7 222 3,15% 0,0001 

Yes 46 78 58,97%  

Enuresis 
No 18 203 8,87% 0,0001 

Yes 35 97 36,08%  

abdominal pain 
No 24 227 10,57% 0,0001 

Yes 29 73 39,73%  

Insomnia 
No 21 222 9,46% 0,0001 

Yes 32 78 41,03%  

4 DISCUSSION  

The present survey was performed to determine the status of E. vermicularis infection among preschool and schoolchildren 

living in Sidi-Bel-Abbes, and the study demonstrates a relatively high prevalence (17,67%) of E.vermicularis, in agreement with 

other reports from Korea (18,5%) and Turkey (22,2%) [3],[6]. 

Furthermore, researchers from different countries revealed the prevalence of parasite as 5.2% in Greece, 10,5-22,2% in 

Turkey [7],[6], 12.15% in Poland and 13.4% in Italy [8],[9]. Besides that, the studies from eastern countries revealed the rates 

were 7,8-17,5% in Korea, 22,2-33.8% in Iran, 35.7% in China and 41.6% in Thailand [10],[11],[12],[13],[14]. 

Regarding gender of examined individuals, girls (26,5%) showed more infection rate compared to boys (16,92%), in 

accordance with other studies conducted in Irak and Mongolia [15],[16], the high rate of infection between the female is likely 

to be connected with their daily housework, contact with bed sheet and cloth for infected persons of family. The infection rate 

for boys was not statistically different than girls (p>0,05), in agreement with the studies of Chen et al. [17] and Amiri et al. [12], 

In contrast, Park et al. found that the egg positive rate for boys (21.3%) was significantly higher than that of girls (15.4%) (P = 

0.02) [3].  

The prevalence of infection with age of 5 and 6 years old (23,4 and 25% respectively) was more than 7 years old children 

(13,43 %), this high percentage of infection in younger children indicates the fact that younger children do not have enough 

knowledge about preventing infection. Usually, children are considered as the main targets, because of this fact that children’s 

behaviours contribute more to the development of E. vermicularis infection compared to adults [3]. Children in this age group 
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contact each other more frequently in primary schools than children of other ages, and are also exposed to unsatisfactory 

sanitary environments [14]. 

However, positive rates were not significantly dependent on age, this result is in accordance with those recorded in schools 

from Nepal and Turkey [18],[3], suggesting similar risk conditions for all individuals [19], in another hand, Requena et al. [20] 

in Venezuela and Li et al. [21] in China reported significant associations between age and enterobiasis.  

Remarkable differences in egg positive rates were observed in different localities as shown in the Table 1, generally 

pinworm infection is the predominant disease in areas and communities where environmental conditions, socio-economic, 

and hygiene practice levels are low. Such results can be attributed to poor public sanitation in some localities, and the exposure 

to a contaminated environment, particularly among children playing on the floor [14],[5],[22], [23].  However, our results 

showed that the prevalence of enterobiasis with hygiene was statistically insignificant, in agreement with Amiri et al. [12]. In 

contrast, Degerlli et al. reported a high significant correlation between hygiene and enterobiasis [6], and Chen et al. found a 

significantly higher egg positive rate in children with low educational level [17]. 

Other risk factors among children include a failure to wash hand correctly before meal or after using toilet facilities, or a 

lack of hand washing  [23],[17],[22], we found that the prevalence of enterobiasis has decreased by increasing the daily 

frequency of hand-washing but there were no statistically significant association with enterobiasis as shown in Table 2. 

Infection may occur in the family through their school-age sibling [17]. However, we didn’t found a significant relation 

between egg positive rates and number of sibling. Furthermore, Afrakhteh et al. found that enterobiasis was more important 

in larger families than small ones, but in the analytic study no relation was seen between infection rates and sibling [23],[12] 

When analyzing the association between the presence of enterobiasis and each variable separately, the only one showing 

statistically significant association was sucking thumb (p=0,019), pinworm eggs have been reported from fingers, bedclothes 

and briefs [25], nail-biting or sucking thumb or/and fingers is a major risk factor for enterobiasis, these finding indicate that 

finger-oral route remains the most important avenue for enterobiasis contamination [23],[17]. 

Usually, the majority of infections are asymptomatic, enterobiasis is a disease with mild symptoms such as, perianal itching 

and dermatitis; it is asymptomatic in most individuals who have low worm burdens. However, in children, particularly who 

have heavy worm burdens, neurological symptoms including nervousness, restlessness, and irritability, along with enuresis are 

reported [2],[1],[3], Very rarely, pinworms will penetrate into the wall of the colon, in the retrocaecal tissues, and on the 

peritoneum. In the present study anal itching was the most important symptom, followed by insomnia, abdominal pain and 

enuresis, there were a very significant association between those symptoms and enterobiasis (p=0,0001 respectively). 

Moreover, enuresis in primary school children was found to be a significant risk factor for enterobiasis in Turkey [6]. 

5 CONCLUSION  

The findings indicated that the prevalence of E. vermicularis in preschool and primary school children is relatively high in 

the surveyed areas of Sidi-Bel-Abbes, and may pose an important health problem and should not be underestimated due to 

being highly contagious infection. Therefore, educational programs should be carried out in order to reduce infection incidence 

in this area and regular parasitological test and attention to personal hygiene preschool is of great importance.  

Thus, school-based mass control activities are likely to be more effective than individual treatment. Moreover, sucking 

thumb is a real risk factor of enterobiasis in school population and indicates the need for efforts to prevent this highly 

contagious infection. 
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