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Abstract:

Background: Intestinal Parasitic Infections (IPIs) are major public health problems, mainly affecting
school children. One of the sustainable development goals of the United Nations is to control the
transmission of IPIs and the modification of possible risk factors. Objectives: To estimate the frequency
and risk factors of intestinal parasitic infections among primary school children in Al Qurain district,
Sharkia Governorate. Methods: a cross-sectional study was conducted on 320 primary school children.
Participants’ data regarding socio-demographic characteristics, behavioral health habits, and complaints
assessment questions were collected via semi-structured questionnaire. Stool samples were collected
from students by the aid of their mothers and examined in the family medicine center. Results: The
study revealed that one third (35%) of studied children had a parasitic infection. The highest percentage
(44.4%) of infected children had E.histolytica.Children aged 9-12 years, with low mothers’ and fathers’
education, large family size, and low social class are more likely to had IPIs. The study found a statistically
significant association between all behavioral health habits, all clinical manifestations, and parasitic
infection. Conclusion: The results of the study reflect a relatively high prevalence rate of parasitic infections
demands improved health education on regular hand washing, usage of toilet paper, washing fruits and
vegetables, not eating outdoors, and avoid walking barefoot.

Keywords: Hand washing, Rural, Stool Analysis, Urban.

Introduction:
Intestinal parasitic infections (IPIs) are area

physical development are commonly affected by

IP1s, which will have negative consequences on

unit amongst the foremost common infections cognitive function and learning ability.

worldwide, the World - Health - Organization These adverse health consequences associated

(WHO) estimate a minimum of a pair of billion with impaired childhood academic performance,

folks worldwide are affected, and of those close

increase  absenteeism, and  subsequent
to three hundred million are sick as results of

productivity. Also, it affects their physical

these infections, five-hundredths of them being
school-age children.) Fifty-six percent of school
children in Egypt are affected by intestinal
parasites.®

Many factors affecting regional distribution
and prevalence of IPIs as geographic, socio-
economic aspects, climate, poverty, malnutrition,
personal and community hygiene, population
density, no clean water, and poor sanitary
facilities.® Helminthic infections in children are
associated with a significant effect on wasting
and stunting.> Child nutritional status and

development and will additionally stop them
from taking full advantage of their chance for
formal education.®

WHO recommends treating all school
children at regular intervals with deworming
medication in areas wherever the helminthic
infection is common, to boost nutritional status,
hemoglobin, cognition, and overall health of
school children.() The first step for watching the
progress of management efforts and for the

formulation of future intervention methods for
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IPIs is to measure the frequency and establish the
predisposing factors to infection. ©

The prevalence and regional distribution of
IPIs are variable. This reflects the importance of
periodical evaluation of the prevalence and risk
factors of IPIs in adapting an effective control
and prevention strategy. Therefore, this study
was conducted to estimate the current frequency
and risk factors of IPls among primary school
children in Al Qurain district, Sharkia
Governorate.

The aim of the current study is to estimate the
frequency and risk factors of intestinal parasitic
infections among primary school children in Al
Qurain district, Sharkia Governorate.

Methods:

Study design and sampling method: A cross-
sectional study was conducted during the
academic year 2018-2019 in the period from
February 2019 till May 2019. The sample was
calculated to be 320 primary school children,
based on intestinal parasitic infections
prevalence 31% © and a total number of
primary school children in Al-Qurain district
was 11,000 @9 using an online open epi
program Y at 95% confidence interval and 5%
confidence limit.

Al- Qurain district includes (13) urban schools
and seven rural. Two schools were selected
randomly to represent rural and urban
residences. Sample units were divided and
collected from the selected schools by the
method.

proportional allocation

Study participants and data collection: The

study included primary school children aged
from 6 to 12 years; both sex who agree to
participate. The students firstly stratified
according to their educational grades (1-6), and
then randomly selected using class rosters as the
sampling frame. A pilot sample (10% of the total
sample) was implemented to estimate the time
needed to obtain the required information, and
there were no administrative or technical
obstacles founded (the total sample included the
pilot sample).

Written consent was sent with the students
for their parents’ approval. The study
participants (grade 4-6) were interviewed
individually in the school by the research team
in the presence of the class’s teachers for about
fifteen minutes after explanation of the purpose
of the study using a semi-structured validated
(by a panel of experts in community and family
medicine departments) pretested questionnaire
according to a previous study done in Lebanon
(12 and those from grades 1 to 3 were given the
questionnaire to be completed by their parents.

The questionnaire consisted of socio-
demographic  assessment  questions, (1%
questions about behavioral health habits (hand
washing before eating, usage of toilet paper,
washing fruits and vegetables, eating outdoors,
walking barefoot, biting nails), and clinical
manifestations assessment questions. The
research team read and explains each item of the
questionnaire to the students assisted by the

class’s teachers.
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Students by the aid of their mothers were
asked to collect stool specimens using sterile,
labeled, clean, dry plastic containers in the early
morning before bathing or defecation. The stool
specimens transported to the laboratory of the
family medicine center within 4 hours after
collection. They were examined for the presence
of parasites by direct wet mount, Lugol's iodine
solution, and formalin-ethyl acetate
sedimentation techniques. ¥ Formalin-ethyl
acetate sedimentation technique is the most
accurate in the diagnosis of parasitic and
protozoa infections with accuracy rates (98.2%
and 100% respectively). % Single stool
specimen examination, therefore, helps to
generate high-quality baseline data, evaluate
drug efficacy, and monitor Community
interventions rigorously.

Administrative Approval: The study was
approved by the education directorate in Al-
Qurain district. An official permission letter was
obtained from the authority and directed to
schools included in the study.

Ethical Approval: Ethical considerations were
taken through the whole study including
informed written consent was obtained from
children's parents and oral permission was taken
from the teacher before interviewing with the
students in the class. Official approval from the
Institutional review board (IRB) was taken (ZU-
IRB #5114).

Data mangement: Data were analyzed using
the Statistical Package for Social sciences
(SPSS) software (Statistical Package for the

Sociable Sciences, version 20, SPSS Inc.
Chicago, IL, USA).

Qualitative data were expressed as number and
percentage and analyzed by using the Chi-
square test (X?) to detect the relation between
different qualitative variables. Quantitative data
were expressed as mean + SD.

Results:

Regarding socio-demographic characteristics,
more than half of the studied children belonged
to age 9-12 years, had preparatory fathers’
education, secondary mothers’ education, their
mothers were housewives, and had medium
social class. The majority of their fathers were
working and live in rural areas (Table 1).

The study revealed that one third (35%) of
studied children had a parasitic infection (Figure
1). The majority (80.4%) of them had a single
parasitic infection (Figure 2). The highest
percentage (44.4%) of infected children had E.
histolytica followed by E. vermicularis and
Giardia with percent (38.9%) and (16.7%)
respectively (Figure 3).

Children aged 6-<9 years, with low mothers’
and fathers’ education, large family size, and low
social class are more likely to had IPIs. However,
the study revealed no significant association
between intestinal parasitic infections, child sex,
and residence (Table 2).

The study revealed a highly statistically
significant association between all children’s
behavioral health habits and parasitic infection
(Table 3). The study revealed a statistically

significant association between all clinical
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manifestations and the presence of parasitic
infections (Table 4).
Discussion:

In many communities, especially in developi
ngcountries including Egypt, IPIs remains a pu
blic health issue. (16) In the current study
among 320 studied primary school children 35%
had IPls. This is almost
consistent with the findings of previous
Egyptian studies (17-20), estimated the
prevalence of IPIs in different Egyptian
governorates, and reported that the rate was
(33.5%, 30.7%, 30%, and 38.3% in Alexandria,
Damietta, Aswan, and Beheira respectively).
This finding was agreed with the results of a
study conducted in Morocco showed that 34.5%
of the children were infected.?

On the contrary, other studies revealed a
significantly high prevalence rate (79%) in
Tanta governorate. ?® A study conducted in
Sudan showed that IPIs were detected in 87.2%
of the children. @® This high prevalence could
be attributed to children’s exposure to
predisposing factors to intestinal parasitic
infections, such as (unsafe sources of water,
poor sanitary conditions, and poor housing).

On the other hand, several studies showed a
lower prevalence rate. A study conducted in
Nigeria reported that only 12.7% were positive
for parasitic infection. ®¥ The lower prevalence
rates may be due to residential differences and
improved sanitary measures in those areas.

In this study, about (19.6%) of the infected
children had mixed parasitic infections. This

finding can be attributed to poor sanitation, no
routine screening, and treatment. This was
consistent with the results of previous Egyptian
studies conducted in Assiut governorate ?® and
Alexandria Governorate ", showing that about
(12.7%) and (22.7%) of infected children had
mixed parasitic infections, respectively.

In the current study, Entamoeba histolytica
was the most common parasite by the rate
(44.4%) among infected children. This result
was in concordance with the results of a
previous Egyptian study conducted in Aswan
Governorate found that Entamoeba histolytica is
the commonest parasitic infection among
primary school children. ® This may be due to
the similarity of the socio-economic status of the
study areas and behavioral health habits of the
study participants.

The second most common intestinal parasite
detected in the current study was Enterobius
vermicularis, with a prevalence of 38.9%. This
result was higher than the results of the Sohag
governorate study which reported a rate of
21.7% among the rural population. ?® This high
prevalence can be attributed to the highly
infectious nature of the parasite, which is easily
spread among people with crowded family.

Results of the current study found that
(16.7%) of the studied children were infected
with Giardia lamblia. This result was in
concordance with the results of a study
conducted in Assuit governorate, which
reported a rate of (16.6%). ® Other studies
showed a higher prevalence rate of Giardia
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lamblia infection conducted in Nepal ¢” and in
India ®® and reported that 58.5% and 73.5% of
children with IPIs had Giardia Lamblia infection
respectively. Such a high prevalence rate was
attributed to autoinfection due to the increasing
rate of consumption of junk food.

Children aged 6-<9 years were about four
times more likely to get infected. This may be
due to the fact that with the advance of the age
there is a greater awareness of health along with
some acquired immunity obtained from
previous repeated infections. This agreed with
the results of a study conducted in Nigeria
showed that the infection was significantly more
prevalent among children aged 5-9 years. ® On
the other hand, in contrast to a study carried out
in Morocco showed that the prevalence of
infection was highest among children aged more
than 10 years. ?V)

Regarding the sex of the studied children,
males were 1.39 times more likely to get
infected than females. This was attributed to
increased exposure of males to the external
environment that causes the infections. This was
in agreement with the results of the previous
Egyptian study in the Minia Governorate. @9
Other studies, On the contrary, have shown that
IPIs are more prominent in females, as stated by
a study conducted in
Sudan®?.This indicates that, depending on the
region and living conditions, sex may or may
not play a significant role in infection.

This study showed that school children of
unemployed and with a low level of education

parents were at high risk of contracting IPIs.
This may be due to that education increase
awareness about the hazards associated with
parasitic infection. This agreed with the results
of a study conducted in Iran showed that the
prevalence was higher among an illiterate
mother’s children (39.8%) than that of a literate
mother’s children (13.3%). Y

As regard family size and social class, the
study concludes that children with a large family
and low social class are more susceptible to
parasitic infections. These findings could be
attributed to overcrowding resulting in little care
given to children, poor hygienic conditions and
multiple and mixed infections may occur. This
agreed with the previous Egyptian study in
Aswan 19 showed that with the low social class
the risk of IPIs rises. The same finding was
reported in a study carried out in Ethiopia. ¢

This study showed that the association
between all behavioral health habits and
parasitic infections was highly statistically
significant. Most of the children studied did not
wash their hands before eating. This is probably
due to the children's low knowledge of mainly
the fecal-oral transmission of intestinal
parasites, or maybe due to the lack of hand
washing facilities near the lavatories. This was
in line with the results of a study conducted in
Saudi Arabia concluded that proper hand
washing with water and soap is an important
preventive measure to be recommended for IPI
prevention during the local health education

programs. ©3)
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The study showed that the association
between all clinical manifestations and parasitic
infections was statistically significant. These
results matched the results of a study in Assiut
governorate detecting a positive association
between parasite infections and clinical
manifestations among the children studied. ¢4
The presence of clinical symptoms can help to
diagnose parasite infections early and minimize
the complications. ©°
Limitations: There was a lack of cooperation
from some parents, but the researchers
persuaded them to participate in the study after
explaining the importance, goals, and
methodology of the study through the informed
written consent that was sent with their children.
Conclusions: The study showed that 35 percent
of primary school children studied had an
intestinal parasitic infection, and the most
common parasite was Entamoeba histolytica.
The most affected group was the younger aged
children with low social class, low parent
education, and occupation.

Recommendations: Special attention must be
given to ongoing health education programs
and to raise families' awareness of appropriate
sanitation and hygienic behavior in and
outdoors for these target populations.
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Table (1): Socio-demographic Characteristics of the Children

Variables No (320) %
Child age (years): meanz SD (range) 8.58+1.61 (6-11)

= 6-<9 154 48.1

= 0-12 166 51.9
Child sex

* Female 160 50

= Male 160 50
Father's education

= Preparatory 190 59.4

= University 130 40.6
Mother's education

» Read & write 145 45.3

= Secondary 175 54.7
Father's occupation

= Not work 43 13.4

= Work 277 86.6
Mother's occupation

= Not work (housewives) 189 59.1

=  Work 131 40.9
Family size

= 6 family members 145 45.3

= 5 family members 175 54.7
Residence

= Rural 206 64.4

= Urban 114 35.6
Social class

= Low 145 45.3

=  Medium 175 54.7
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Table (2): Relation between Parasitic Infection and Socio-demographic Characteristics of
Children

Infected Non infected | Total
Variable (n=112) (n=208) (n=320) OR* P-value **
No |% No % No | % (95%CI)
Child age (years)
= 6-<9 78 50.6 | 76 49.4 154 |48.1 3.98
= 0-12 34 20.5 | 132 79.5 166 |51.9 (2.43—6.52) | <0.001***
Child sex
= Female 50 31.2 | 110 68.8 160 |50 1.39 0.160
= Male 62 38.8 |98 61.2 160 |50 (0.88-2.21)
Father's education
» Preparatory 76 40 114 60 190 |[594 1.74 0.023***
= University 36 27.7 | 94 72.3 130 |40.6 (1.08—2.82)
Mother's education
* Read & write | 88 60.7 | 57 39.3 145 | 45.3 9.71 <0.001***
= Secondary 24 13.7 | 151 86.3 175 | 54.7 (5.63—16.7)
Father's occupation
= Not work 24 55.8 |19 44.2 43 13.4 2.71 0.002***
=  Work 88 31.8 | 189 68.2 277 | 86.6 (1.41—5.21)
Mother's occupation
= Not work 76 40.2 | 113 59.8 189 |59.1 1.77 0.019***
=  Work 36 275 |95 725 131 | 409 (1.09—2.87)
Family size
= Six members |88 60.7 | 57 39.3 145 | 453 9.71 <0.001***
* Five 24 13.7 | 151 86.3 175 | 54.7 (5.63—16.7)
members
Residence
* Rural 78 37.9 | 128 62.1 206 | 10.9 1.43 0.149
= Urban 34 29.8 | 80 70.2 114 |89.1 (0.88-2.34)
Social class
* Low 88 60.7 | 57 39.3 145 | 244 9.71 <0.001***
=  Medium 24 13.7 | 151 86.3 175 | 75.6 (5.63—16.7)

*OR =0dds Ratio, CI=Confidence Interval ** Chi-Square Test ***Statistically significant
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Table (3): Relation between Parasitic Infection and Behavioral Health Habits among Children
Infected | Non infected | Total OR*
Behavioral health habits | (n=112) (n=208) (n=320) (95%CI) P-value**
No | % | No % No |%

Eating outdoors
= Yes 92 |55.1|75 44,9 | 167 |52.2 |8.16 <0.001***
= No 20 |13.1]133 86.9 | 153 | 47.8 | (4.66—14.3)

Washing vegetables &

fruits 40 |19 [171 81 211 |65.9 |8.32 <0.001***
= Yes 72 |66 |37 34 109 |34.1 | (4.92—14.1)
= No

Using toilet paper
= Yes 30 |18.4]133 81.6 | 163 |[50.9 |4.85 <0.001***
= No 82 |52.2]|75 47.8 | 157 |49.1 | (2.92—8.07)

Washing hands before

eating 40 |19 [171 81 211 |65.9 |8.32 <0.001***
= Yes 72 |66 |37 34 109 |34.1 | (4.92—14.1)
= No

Biting nails
= Yes 92 |62.2|56 37.8 | 148 |46.2|12.49 <0.001***
= No 20 |11.6]152 88.4 | 172 | 53.8 | (7.04—22.1)

Walking barefoot
= Yes 62 | 77518 22.5 | 80 25 13.1 <0.001***
= No 50 |20.8|190 79.2 | 240 |75 (7.11-24.4)

*OR =0dds Ratio, Cl=Confidence Interval ** Chi-Square Test ***Statistically significant

Table (4): Relation between Parasitic Infection and Clinical Manifestations among Children

Clinical Infected Non infected | Total OR*
manifestations (n=112 (n=208) (n=320) (95%CI) P-value**
No % No % No | %

Abdominal colic
= Yes 96 66.7 | 48 33.3 | 144 |45 20 <0.001***
= No 16 9.1 160 90.9 |176 |55 (10.8—37.2)

Loss of appetite
= Yes 79 71.2 | 32 288 | 111 |34.7 |13.2 <0.001***
= No 33 158 | 176 84.2 | 209 |65.3 | (7.57—22.9)

Vomiting & nausea
= Yes 62 66 32 34 94 29.4 | 6.82 <0.001***
= No 50 22.1 | 176 779 |226 |70.6 | (4.02—11.6)

Sleep disturbance
= Yes 70 59.3 | 48 40.7 |118 |[36.9 | 5.56 <0.001***
= No 42 20.8 | 160 79.2 | 202 [63.1 | (3.37—9.16)

Feeling tired
= Yes 70 59.3 | 48 40.7 | 118 | 36.9 | 5.56 <0.001***
= No 42 20.8 | 160 79.2 | 202 |63.1 | (3.37—9.16)

Weight loss
= Yes 80 83.3 | 16 16.7 |96 30 30 <0.001***
= No 32 14.3 | 192 85.7 224 |70 (15.6—57.7)
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*OR =0dds Ratio, Cl=Confidence Interval ** Chi-Square Test ***Statistically significant

# Non infected

W Infected

Figure (1): The Frequency of Parasitic Infection among the Children (n=320)

@ Single
ul Mixed

Figure (2): The Frequency of Parasitic Infection Pattern (single or mixed) among the Infected
Children (n=112)
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Figure (3): Parasitic Infection Pattern among Children with Single Infection (n=90)
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