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Abstract :

Background. Infestation with the pinworm, Enterobius vermicularis, is a prevalent

problem, especially among youngsters.

Aims. The purpose of this research was to identify risk factors for E. vermicularis

infection among Waist, Iraq's preschool-aged children.

Method. Three hundred eighty pre-schoolers were surveyed cross-sectionally for a
research that included all six main governorates in. Infestation with E. vermicularis was
identified using the perianal cellophane tape technique. Participating children's parents
or legal guardians filled out a questionnaire that asked for information such as the
children's demographics, hygiene habits, prior infestation history, and symptom

presence.

Result. Eighty-five (22.1%) of the 384 kids tested positive for E. vermicularis. There
were statistically significant correlations between E. vermicularis infestation and many
demographic factors, including age (P = 0.04), governorate (P = 0.01), residence (P =
0.03), number of household members (P 0.001), and frequency of handwashing
following bathroom use (P = 0.01).

Conclusions. In Wasit, E. vermicularis is a significant helminthic infection affecting
young infants. Primary care centers need to be prepared to handle sick children and

hygiene education has to be emphasized.

Keywords. (Enterobius vermicularis, prevalence, risk factors; preschool children).
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Introduction

Parasite infestations are global public health problem, especialy in impoverished
countries where they account for a disproportionate share of deaths and illnesses
caused by infectious agents (1,2). The pinworm, or Enterobius vermicularis,
is the least dangerous of intestinal parasites. namely nematodes, and is seen more as
an annoyance than a life-threatening condition. Its natural host is humans, making it the
most widely distributed parasitic helminth (3,4). As far as we can tell, Enterobius
vermicularis is also the earliest parasitic helminth to infect prehistoric human
communities (5). High rates of E. vermicularis prevalence have been documented
throughout many age groups and regions of the world, including 30%-80% in North
America, 18% in China, and 17% in Tanzania (6,7). Many regions of the world have
a prevalence of over 20%, according to other research (8). In most cases, there are no
outward signs of a nematode infestation in the digestive tract. Perhaps this is why E.
vermicularis and other gastrointestinal nematode infections have received so little

attention and support from the public health and scientific communities (1).

Worldwide, between 4 and 28 percent of children are infected with Enterobius
vermicularis (9,10), with cases concentrated in overcrowded living quarters. Most cases
of this parasite have been documented in youngsters living in daycares, institutions, or
big households. Reinfestation is common after treatment, and the disease is easily
transmitted among family members (11-13). The presence of E. vermicularis has also
been linked to maternal employment and family income (14). Itching around the anus,
brought on by E. vermicularis, has been linked to disturbed sleep and irritability.
Mechanical dermatitis of the vulvar or perineal areas (15) is a potential sequel lesion
caused by this pruritus. Abdominal discomfort, constipation, tenesmus, and vaginitis
might result when there are several adult worms in the intestines at once (4,15,16).
Secondary enuresis has been linked to E. vermicularis infection (17,18). E. vermicularis

infection has also been linked to difficult instances of appendicitis (19,20). Research has
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linked E. vermicularis to 7% of instances of acute appendicitis (21). In addition, this
infestation has been linked to inflammatory conditions (22, 23,24,25,26) that can stunt

children's development.

The primary purpose of this research was to identify the frequency, associated risk

factors for infection among Wasit, Iraq's preschool-aged children.

Method

Each family was given two cellophane tapes to utilize over the course of two nights. Both
written and visual instructions were provided to parents on how to use the cellophane tapes.
Under a light microscope, the tapes were examined on glass slides. The pre
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Questionnaire

Information on the child's and parents' demographics, socioeconomic level, personal
cleanliness, medical history of previous infestations, and clinical symptoms was gathered
through the use of a questionnaire (completed by parents). The demographics section requested
information such as the child's age and gender, place of residence (city, hamlet, or refugee
camp), maternal employment, and monthly household income. In the part on personal hygiene,
respondents were asked about things like how often they changed their underwear and whether
or not they washed their hands after using the restroom and before eating. Five clinical
symptoms associated with E. vermicularis infestation were also asked about in the
questionnaire: abdominal pain and discomfort, perianal itching, sleep disturbance, enuresis,
and change in appetite. The questionnaire also inquired as to whether or not the respondent had
ever used antihelminthic treatment for pinworms before, and whether or not it had been herbal
or pharmaceutical in nature. The questionnaire's foundation was a systematic literature
evaluation of potential contributors to an E. vermicularis infestation (6.7.12,14.27). We
checked the items' content and face validity on our own to make sure they accurately reflected
the goals of the study and included all relevant information about E. vermicularis. We next
administered this version with no additional modifications to content to a group of mother

volunteers to assess its face validity, linguistic adequacy, and completion time.

sence of E. vermicularis was confirmed if egg were discovered by our way .

Statistical analysis

To handle and analyze the data, we utilized SPSS 21. When applicable, we also include
frequency counts alongside our reported means and standard deviations (SDs). We
conducted statistical analysis using the chi-squared test and a significance threshold of P

0.05.

Ethical considerations
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The study protocol was accepted by the institutional review board of Al Zahraa-
Hospital. Teachers were briefed about the suggested approach (diagnostic using
cellophane tape) and its potential dangers and advantages. Teachers were the primary
point of contact between the program and the families of the children who took part. All
participating children's parents signed a consent form, and those who had children who

tested positive were notified.

Results

Mothers, fathers of 384 kids followed plan which utilize the tape for two nights in a
row. E. vermicularis infected 85 of the 384 kids, or 22.1%. Approximately 53.6% of the
sample consisted of males. Table 1 shows that whereas boys had a higher prevalence of
E. vermicularis infection (24.3% vs. 19.7%). The mean age of the kids who took part
was 4.42 (SD = 0.77) years old, and their ages varied from 3 to 5. Alkut had a
prevalence of E. vermicularis infection of 30.4%, second only to Essaouira (29.5%),
then Al Husayniyah (28.8%), and finally Numaniyah (26.3%) (Table 1). There were an
average of 5.81 people per home (standard deviation: 1.68) and a wide range, from 3 to
12 people. The greatest rate of infection (44.7%). was seen in children from homes with
less than nine members. Children under the age of nine in a family was 2.31 (SD =
0.95) with a range of 1. The highest rate of infestation (66.7%) was seen in households
with five or more children less than nine, although this difference was not statistically
significant. was the most infested (64.9%) (Table 1). The prevalence of E. vermicularis
infestation was shown to be significantly related to age (P = 0.04), governorate (P =
0.01), and number of people living in the home (P 0.001). Eighty-four percent of kids'
households used a seated toilet. There was a statistically significant correlation between
handwashing after toilet use and E. vermicularis infestation (P = 0.04). Statistical
analysis of the relationship between E. vermicularis infection and other hygiene
behaviors (Table 1) indicated no significant relationships. Among the 384 kids studied,

78 (20.3%) had either personally or indirectly been infected with E. vermicularis.
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Seventy-three of these patients had already been treated; four with herbal therapy and
69 with pharmaceutical therapy. Previous infection was not associated with present
infestation in any way (P = 0.93). Table 2 shows that there was no statistically

significant correlation between any of the symptoms and E. vermicularis infection.

Table 1. Dispersion of Children by Socioeconomic Status and Infestation with
Enterobius vermicularis

Variable No. (%) (n = Infected Non infected P-value
384)

Male 206(53.6) 50(24.3) 156(75.7) 0.27

Female 178(46.4) 35(19.7) 143 (80.3)

Age

3 71(18.5) 8(11.3) 63 (88.7) 0.04

4 106(27.6) 27 (25.5) 79 (74.5)

Governorate

in Alkut 131(34.4) 17(12.9) 114 (87.1) 0.01

Essaouira, 103(27.1) 30(28.8) 73 (71.2)

Al Husavnivah 22 (6.0) 7 (30.4) 15 (69.6)

Numanivah 60 (15.9) 18 (29.5) 42(70.5)

Zubaydivah 36(9.9) 10 (26.3) 27(73.7)

Aziziyah 25(6.8) 3 (11.5) 22 (88.5)

Household members

<5 101(26.3) 15(14.9) 85(85.1) < 0.001
5-8 245(63.8) 53(21.6) 191(78.4)

=9 38(9.9) 17 (44.7) 21(55.3)

Children < 9 vears

<2 247 (64.6) 54 (21.8) 193(78.2) 0.17
3—4 132(34.6) 29(21.8) 103(78.2)

=5 3(0.8) 2 (66.7) 1(33.3)

Mother employvment status

Works outside the home 99 (25.8) 22 (22.2) 77(77.8) 0.98
Does not work outside 285(74.2) 63(22.1) 222(77.9)

the home

Significant at P < 5%

Table 2. Dispersion of Children with Enterobius vermicularis Infestation Based on the
Presence of Symptoms and Infestation.
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Symptom | No. (%) (n = 384) | infected | Non infected | P-value
Abdominal pain
Yes 89(23.2) 17(19.1) 72 (80.9) 043
No 204 (76.8) 68 (23.1) 226 (76.9
Perianal itching
Yes 76 (20.1) 20 (26) 56 (74) 0.36
No 306 (79.9) 64 (21.2) 242 (78.8)
Sleep disturbance
Yes 35(9.1) 4(11.4) 31 (88.6) 0.11
No 348 (909) 81(23.2) 267 (16.8)
Enuresis
Yes 42(10.9) 9(21.4) 33 (78.6) 0.90
No 341 (89.1) 76(222) 265 (77.8)
Change in appetite
Yes 61(15.9) 13(21.3) 48 (78.7) 0.86
No 322 (84.1) 72(223) 250 (77.7)
Asymptomatic
Yes 193 (50.5) 44(232) 149 (76.8) 0.61
No 190 (49.5) 40 (21.1) 150 (78.9)

Significant at P < 5%

Discussion

The primary purpose of this research was to identify the frequency of E. vermicularis
infestations and the variables associated with them in southeastern and central Iraq. E.
vermicularis was reported to have a prevalence of 22.1%. The unease many parents
experienced with the cellophane tape test may help explain its low response rate of
29.5%. The minimal sample size was met; therefore, the generalizability of our results is
unaffected by the low response rate. Preschool-aged kids in the middle and south of Iraq
are disproportionately affected by the parasite illness caused by it . These results in line
with those of research that used the same cellophane tape technique to discover E.
vermicularis in children aged 6-11 in the Khan-Younis governorate of Gaza, Palestine.
Among the children surveyed, 20.9% were infected, with boys being more likely to be
infested than girls (27, 29). These studies instead relied on stool sample analysis, it's

likely that the lower estimates resulted from using a different diagnostic method. Our
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findings on the global distribution of E. vermicularis are consistent with those of other
investigations. Using a sticky cellophane swab, Chinese research indicated that 17.8
percent of children between the ages of 2 and 12 were infected with E. vermicularis in
nine different autonomous areas of China. The prevalence of E. vermicularis infestation
was 4.2% in infants, 16.7% in preschoolers, and 26.3% in school-aged children in a
cross-sectional study conducted in coastal Tanzania to evaluate Enterobiasis spp. and
Strongyloidiasis spp. and associated coinfections and morbidity markers (7). There was
a non-significant trend showing that boys had a greater frequency of E. vermicularis
infection (24.3% vs 19.7%) than girls. Researchers concluded that boys were more
likely to be infested than girls because they were less likely to practice good hygiene
(30). E. vermicularis was most common in children aged 4 and 5, with a frequency of
25.5% and 24.2%, respectively. The additional responsibility that comes with this age,
including personal cleanliness, may leave youngsters unable to deal with the
consequences of poor hygiene practices. Alkut governorate, which is primarily
agricultural, has the greatest frequency of infestation, followed by Essaouira, Al
Husayniyah, and Numaniyah. A few studies have shown that cockroaches are reservoirs
for E. vermicularis, which may explain why it is more common in rural regions with
weaker infrastructure than in urban areas (27,33), despite the fact that humans are the
sole host of E. vermicularis. E. vermicularis infection was more likely in homes with a
high population density. with regards to our research. This makes sense given the ease
with which E. vermicularis can spread from person to person via the sharing of infested
clothing or linens, as well as the increased risk of infection in densely populated settings
like schools and daycares (32). There was no statistically significant correlation between
E. vermicularis infection and either mother's employment or monthly family income.
These results agree with previous studies which reported no correlation between E.
vermicularis infestation and demographic variables such as parental education level or

income level in the home (34). It is reasonable to suppose that children who engage in
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certain poor hygiene practices are more likely to become infected with E. vermicularis.
It has been shown (8,34) that the transmission of E. vermicularis is facilitated by the
host's failure to properly disinfect their hands after using the restroom. Our results also
showed that other hygienic practices, such as chewing nails, changing undergarments
often, supporting the notion that E. vermicularis infestation is frequently asymptomatic
(3). The use of a non-probabilistic sampling approach and the difficulty we had in
finding participants both introduce the possibility of selection bias that may understate
the true frequency of pinworm among preschoolers. Pinworm transmission is thought to
be influenced by environmental conditions; however, we did not collect environmental
samples for this investigation. Preschool-aged Iraqi children in the centre and south of
the country are disproportionately affected by E. vermicularis infection, according to
our research. Infestation rates were highest in the center and northern regions of Iraq,
where there were also correlations with factors including children's ages, household
sizes, people's cleanliness habits, and their geographic locations. We suggest that the
Iraqi Ministry of Health raise awareness of the E. vermicularis problem, make sure that
affected children and their families have access to treatment at primary care centers, and

stress the need of good hygiene practices, notably hand washing, among preschoolers.
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