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Abstract

Parasitic diseases represent a major cause of morbidity and mortality in childhood in most
parts of the world. Hygiene and play habits make children especially vulnerable to schistosomal
and parasitic infections. The aim of this study is to define the prevalence of different types of
parasitic infections, to define their risk factors and to determine their impacts on health and
scholastic absenteeism and achievement of rural school students in Sohag Governorate, Egypt.
A cross-section, analytical study design was chosen to perform this research on 960 rural school
students. All the students were interviewed and examined clinically and laboratory. The study
showed that 38.5% of the students were infected by parasites. Entaemoeba histolytica,
Enterobius vermicularis and Giardia lamblia had the highest percentages, 20.4%, 16.6% and
15.2%, respectively. Male sex, last birth order, poor personal hygiene, low socioeconomic level,
>3 infected siblings, previous parasitic infections and no early consultation for therapy were
important risk factors (ORs=1.41, 2.32, 2.63, 2.86, 4.17, 9.80 and 10.83, respectively). Also,
29.2% and 31.6% of infected students were below the 5™ percentiles as regard weight-for-age
and height-for-age, respectively. Anemia was present among 52.4% of infected students.
Further, 3.2% of them had hepatomegaly. Also, 37.8% and 41.1% of infected students had 0-3
and 4-6 days/month absent, respectively, while, 34.3% of infected students had a scholastic
achievement <50.0%. Improving personal and environmental hygiene and regular screening,
treatment and health education for students as regard parasitic infections in Egypt is
recommended.

Introduction

Although all infectious agents in intellectually compromised by anemia,
humans are parasites, by convention, leading to attention deficits, learning

parasitic diseases are defined as those
caused by protozoa or helminthes (Chacon-
Cruz and Mitchell, 2007). The burden of
disease caused by infection  with
schistosomiasis and soil-transmitted
helminthes (STH) remains enormous.
About 2 billion people are affected
worldwide, of whom 300 million suffer
associated  severe  morbidity.  These
infections represented more than 40.0% of
the disease burden caused by all tropical
diseases, excluding malaria (WHO/WER,
2006). Hygiene and play habits make
children especially vulnerable to
schistosomal and STH infections. There are
about 400 million school-age children
infected. They are often physically and

disabilities, school absenteeism and higher
dropout rates (WHO, 2001). The failure to
treat school-age children therefore hampers
child development, yields a generation of
adults disadvantaged by the irreversible
sequelae of infection, and compromises the
economic development of communities and
nations (WHO/WER, 2006). So, parasitic
diseases represent a major cause of
morbidity and mortality in childhood in
most parts of the world, as parasites are
endemic in many parts of the world with no
specific area is spared. Although, infections
due to protozoa and helminthes have
received relatively little attention
(Mahmoud, 1983). So, unfinished agenda
for the fight against infectious parasitic
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diseases might never come to an end
(Remme, 2007).

School children are considered one of
the most important sectors of population
due to their continuous growth and develo-
pment at all levels. They are a vulnerable
group and great attention should be paid for
them (Abdel-Wahab and Mahmoud, 1987).
Also, parasitic infection is a major public
health problem in children worldwide,
especially in developing societies. It
produces nutritional deficiencies, especially
among  chronically infected children
(Khalil, 1982 and El-Shobaki et al., 1990).

Un-hygienic living conditions give
rise to increased prevalence of parasitic
infections. Intestinal ~ parasites  are
transmitted either directly or indirectly
(Mahmoud, 1983 and Gamboa et al., 1998).
Moreover, the prevalence of parasitic
infection differ in different communities
according to many factors, which include
social and environmental characters of the
community, health habits of the community
personnel and technical methods used in
diagnosis of parasites (EI-Gammal et al.,
1995).

It is estimated that the prevalence of
parasitic infections allover the world from
1975 to 1995 were the following: 20.0%
(2.3 billion) of the world population
infected with ascariasis, 20.0% (1.3 billion)
infected with hookworms, 3.3% (200
million) infected with giardiasis, 2.5% (150
million) infected with schistosomiasis,
1.08% (65 million) infected with cestodes,
1.0% (60 million) infected with amebiasis
and 0.6% (35 million) infected with
stronglyoidsias (Michael, 1997).

In Egypt, 56.0% and 47.0% of
children are worryingly suffering from
intestinal parasites and anemia, respectively
(UNICEF, 2000). In further details; 40.4%,
22.4%, 8.9%, 8.7%, 6.3%, 5.4% and 1.9%
of the Egyptian school children were
suffering from Enterobius vermicularis,
Schistosoma (S.) haematobium, Giardia
lamblia, S. mansoni, Ascaris lumbricoides,
Entamoeba (E.) histolytica and Ancylo-
stoma duodenale, respectively (EI-Gammal
et al., 1995).

Growth in childhood is determined by
environmental factors such as nutrition
(which is influenced by infection) and
illness (Heald and Gong, 1999). Nutritional
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anthropometric measures remain the most
practical and useful mean for the
assessment of the nutritional status of the
population particularly children. It is the
single universally applicable, inexpensive
and non-invasive method and reflects both
health and nutrition and predicts perfor-
mance (DeOnis and Habicht, 1996). The
height and weight retardation could be used
as a useful indicator to identify high-risk
children with poor health, under nutrition
and low socioeconomic status (Habicht et
al., 1974; Delgado et al., 1991 and Kafafi
& Abdel-Mottaleb, 1992).

Study Objectives

A- Ultimate objective:

Improving quality of health of the
school children in Egypt.

B- Immediate objectives:

1- To determine the prevalence of parasitic
infection among rural school children
in Sohag Governorate, Egypt.

2- To determine the sociodemographic and
environmental risk factors for parasitic
infection among rural school children
in Sohag Governorate, Egypt.

3- To determine the impact of parasitic
infection on the health and scholastic
achievement of rural school children in
Sohag Governorate, Egypt.

Subjects And Methods

A- Technical Design

I- Study Setting: This study was conducted
in El-Huridyh village, a randomly selected
village in Tahta District,  Sohag
Governorate.

I1- Study Sample: One primary and one
preparatory school in the village were
included in the present study. In each
school all of the students were included.
The total number of students was 960. The
students aged from 6 to 16 years. For each
positive case a control case was chosen
from the students' class list, the name after
the positive case. Siblings of positive cases
and controls were also examined to define
percent of the positives among them.

I11- Study Design: A cross-section,
analytical study design was chosen to
investigate the current research problem.
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IVV- Study Tools and Methods:

1- Interview questionnaire: It was used to

collect data relevant to topic of the
study. Student’s parents, also, were
submitted to an interview. Scholastic
achievement was determined according
to results of the first term exam,
excellent  (>85.0%), very  good
(275.0%), good (=65.0%), passed
(>50.0%) and failed (<50.0%). Sanitary
measures were assessed by observation
and asking about presence of pure
water supply, private latrines and
sewage carriage system inside houses
of the examined students and classified
accordingly to bad (only one of them
was present), fair (2 of them were
present) and good ( all of them were
present).

Diagnosis of childhood parasitic
infections: All students included in the
study had undergone full laboratory
examinations for stool and urine. Fresh
stool samples were taken from all stud-
ents in morning and examined carefully
by microscope. The following methods
were used: a) Direct smears to detect
any type of parasitic infection (Garcia
and Bruckner, 1997). This test includes
a wet preparation with/ without iodine
(must be performed within 30 minutes
of collection) to identify motile tropho-
zoites and a formalin-ethyl acetate
concentration step to identify amebic
cysts and trophozoites. E. histolytica is
indisting-uishable from the noninvasive
and more prevalent E. dispar, with the
exception that E. histolytica trophoz-
oites may contain ingested red blood
cells (RBCs) (Neshitt et al., 2004 and
Chacon-Cruz & Mitchell, 2007). b)
Modified Kato thick smear technique
(Peters et al., 1980). ¢) Examination of
Enterobius vermicularis was done by
scotch tape method. While, urine
samples were examined for S.
haematobium.

3- Clinical examinations: Physical exami-

nations; both general and local were
done; pelvi-abdominal ultra sonography
was done for cases with hepato-
splenomegaly and/or schistosomiasis.
Anthropometric measurements (height
and weight to define height-for-age and

weight-for-age) and hemoglobin level
were done. Weight (kg) was measured
by using a portable balance, with a
child wear light outer garment and
without shoes. Height (cm) was
measured in standing position by using
a measuring stick, which was fixed to a
vertical wall. Values of weight and
height were applied to the percentiles,
where normal values were considered
5" 95" percentiles (Vaughan Il
2004). The calculation of percentiles
was based on normalized curves.
Percentiles from the reference popula-
tion have a uniform distribution and are
useful since they are easy to interpret
(Van Den et al., 1996). Weight-for-age
reflects body mass relative to chronol-
ogical age. It is the most widely used
indicator, because the simplicity of
collecting only one measurement
(Gorstein, 1989). Height-for-age refle-
cts achieved linear growth and its
deficits indicate long-term cumulative
inadeg-uacies of health or nutrition
(WHO, 1995). Grams of hemoglobin
per liter of blood are an index of blood
oxygen-carrying capacity. Measure-
ment of hemoglobin in whole blood is
the most widely used screening test for
anemia.  Hemoglobin  concentration
(gram/ deciliter, g/dl) was estimated by
using Drabkin’s photometric method
(Boehringer kit) to determine the
anemic students. Anemia is considered
corresponding to a level of hemoglobin
concentration of <11 g/dl (El-Zanaty et
al., 2000).

B- Operational Design

|- Preparatory Phase:

1- Administrative phase: Permission to
implement the study was obtained from
Health Insurance Affairs.

2- Pilot study: Before starting the practical
phase a pilot study was done on 50
students and siblings of the positive
cases to test the questionnaire. The que-
stionnaire was accordingly modified.
The pilot study was guided by the
following tasks:

i. Testing the form design, content and
language at the study sites.

ii. Measuring the time and resources
needed for the fieldwork.
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I1- Practical Phase: This phase took about
3 months. The data were collected
through field visits. Every positive case
and his/her controls were visited in
their homes to observe the domestic
sanitary conditions and to examine their
sibling(s).

I11- Analysis and Reporting Phase: Odds
ratio (OR) with 95% confidence
interval (CI) and Yates corrected chi-
square (x°) were used as tests of
significance. The significance level for
x> was accepted if the P-value <0.05.

Results

The overall percentage of parasitic
infections among the studied school child-
ren (table 1) was 38.5%. By species, the
rate for Entamoeba histolytica was 20.4%,
Enterobius vermicularis 16.6%, Giardia
lamblia 15.2%, H. nana 14.9%, Ascaris
lumbricoides 6.5%, S. haematobium 5.7%,
Ancylostoma duodenale 5.1% and Trichuris
trichiura 2.1. Mixed infections constituted
12.7%.

As regard sociodemographic risk
factors (table 2), the low level of paternal
education (illiterate and read & write), low
level of paternal occupation (unskilled
labor) and low social class were significant
risk factors for parasitic infections (OR=
2.86, 95% CI: 2.08-3.93; OR=3.27, 95%
Cl: 2.31-4.61 and OR= 2.86, 95% CI: 2.06-
3.97, respectively).

In respect life style and health care
behavior risk factors (table 3); the improper
hygienic food handling, poor personal
hygiene, delayed consultation for treatment
and incompliance with therapy were risk
factors (OR=2.10, 95% CI. 1.42-3.09;
OR=2.63, 95% CI: 1.85-3.74; OR=10.83,
95% CI: 7.33-16.05 and OR=1.07, 95% ClI:
0.78-1.47, respectively). Also, no sibling’s
referral for treatment was risk factor
(OR=2.14, 95% CI: 1.43-3.19). Water
contact activities were risk factor, (OR=
1.90, 95% ClI: 1.38-2.61).

In respect of personal characteristics
risk factors (table 4); small age groups 6-8
years, male sex and the last birth child were
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risk factors (OR=1.12, 95% CI: 0.82-1.52;
OR=1.41, 95% CI: 1.05-1.91 and OR=2.32,
95% CI: 1.76-3.23, respectively). Also the
following represent significant risk factors;
student having >4 siblings (OR=1.39, 95%
Cl: 1.02-1.90), having crowding index >4
(OR=1.45, 95% CI: 1.06-1.98), having
houses with bad sanitary conditions
(OR=1.94, 95% CI: 1.40-2.67), students
with  1-2 and >3 infected siblings
(OR=1.51, 95% CI: 1.11-2.04 and OR=
4.17, 95% CI: 2.80-6.23, respectively) and
having previous parasitic infections OR=
9.80, 95% CI: 4.01-24.80. While, students
with no infected sibling represent a
significant protective factor (OR=0.20, 95%
Cl: 0.14-0.28).

As regard the clinical characteristics
and impacts of parasitic infections (table
5), 60.3%, 52.4%, 51.9%, 45.4%, 34.3%,
32.7%, 28.4%, 26.5%, 21.4% and 2.4% of
the students with positive parasitic
infections suffered from headache, fatigue,
pallor, loss of appetite, abdominal
pain/colic, polyphagia, pruritus ani, fever,
diarrhea and hematuria, respectively. These
figures were significantly higher than those
with negative parasitic infections. In respect
to weight-for-age and height-for-age,
29.2% and 31.6%, respectively of positive
parasitic infection students were <5
percentiles compared with 17.6% and 3.0%,
respectively of negative parasitic infections.
These  differences  are  statistically
significant. Anemic students with positive
parasitic  infections  (52.4%)  were
significantly  higher than those with
negative infections (32.7%). In respect to
scholastic achievement, 34.3% and 21.9%
of positive and negative parasitic infection
students respectively had results of the first
term exam <50.0% (P=0.00). Lastly,
hepatomegaly was detected clinically in
3.2% and 0.8% of positive and negative
parasitic infections, respectively. However,
by ultra-sonography no case of periportal
fibrosis (PPF), splenomegaly, bladder wall
lesions or obstructive uropathy was
detected in cases with hepatomegaly and/or
schistosomiasis.
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Table (1): Distribution of parasitic infections among the studied school children.

Parasitic infection No. (n=960) Percent
Entamoeba histolytica 196 20.4
Enterobius vermicularis (worm/ova) 159 16.6
Giardia lamblia (cyst) 146 15.2
Hymenolepis (H) nana (ova) 143 14.9
Ascaris lumbricoides (ova) 62 6.5
S. haematobium (ova) 55 5.7
Ancylostoma duodenale (ova) 49 5.1
Trichuris trichiura (ova) 20 2.1
Mixed infection 122 12.7
Total 370 38.5

Table (2): Distribution of positive and negative parasitic infection in students according

to sociodemographic risk factors.

Saciodemographic Positive Negative
risk factors cases (n=370) | cases (n=370) OR (95% CI)
No. % No. %
Paternal educational level:
Iliterate, read & write 267 72.1 176 47.6 2.86 (2.08-3.93)
Elementary 72 195 119 32.2 0.51 (0.36-0.72)
Secondary & university 31 8.4 75 20.2 0.36 (0.22-0.57)
Paternal occupational level:
Unskilled 300 81.1 210 56.8 3.27 (2.31-4.61)
Semi-skilled & skilled 54 14.5 106 28.6 0.43 (0.29-0.62)
Professional 16 4.4 54 14.6 0.26 (0.14-0.49)
Social level:
Low 283 76.5 197 53.3 2.86 (2.06-3.97)
Middle 62 16.8 107 28.9 0.49 (0.34-0.72)
High 25 6.7 66 17.8 0.33 (0.20-0.56)

Table (3): Distribution of positive and negative parasitic infection among students

according to life style and health care behavior risk factors.

. Positive Negative .
carlgIi)%ag/\l?o?nr?sﬂegg‘ors cases (n=370) | cases (n=370)) Odd(sg;;ot Ig: I()O R
No. % No. %

Follow hygienic measures in food handling:

Yes 274 74.1 317 85.7 0.48 (0.32-0.70)

No 96 25.9 53 14.3 2.10 (1.42-3.09)
Personal hygiene:

Good 234 63.2 303 81.9 0.38 (0.27-0.54)

Poor 136 36.8 67 18.1 2.63 (1.85-3.74)
Water contact activities:

Yes 264 71.4 210 56.8 1.90 (1.38-2.61)

No 106 28.6 160 43.2 0.53 (0.38-0.27)
Early consultation for treatment:

Yes 148 40.0 325 87.8 0.09 (0.06-0.14)

No 222 60.0 45 12.2 10.83 (7.33-16.05)
Compliance with therapy:

Yes 126 34.1 132 35.7 0.93 (0.68-1.27)

No 244 65.9 238 64.3 1.07 (0.78-1.47)
Sibling referral for therapy:

Yes 49 13.2 91 24.6 0.47 (0.31-0.70)

No 321 86.8 279 75.4 2.14 (1.43-3.19)
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Table (4): Distribution of positive and negative parasitic infection in students according to
personal characteristics risk factors.

Positive cases

Negative cases

General characteristics (n=370) (n=370) OR (95% CI)
No. % No. %

Age:

6-8 154 41.6 144 38.9 1.12(0.82-1.52)

9-11 124 335 119 322 1.06 (0.77-1.46)

12-16 92 24.9 107 28.9 0.39 (0.28-0.53)
Sex:

Male 203 54.9 171 46.2 1.41 (1.05-1.91)

Female 167 45.1 199 53.8 0.71 (0.52-0.95)
Birth order:

First 100 27.0 178 48.1 0.40 (0.29-0.55)

In the middle 116 31.4 105 28.4 1.15 (0.83-1.60)

Last 154 41.6 87 23.5 2.32 (1.67-3.23)
Number of siblings:

0-1 87 235 134 36.2 0.54 (0.39-0.76)

2-3 127 34.3 109 29.5 1.25(0.91-1.73)

>4 156 42.2 127 34.3 1.39 (1.02-1.90)
Crowding index:

<2 91 24.6 138 37.3 0.55 (0.39-0.76)

2-4 127 34.3 112 30.3 1.20 (0.87-1.66)

>4 152 41.1 120 324 1.45 (1.06-1.98)
Housing sanitary conditions:

Bad 152 41.1 98 26.5 1.94 (1.40-2.67)

Fair 135 36.5 154 41.6 0.81 (0.59-1.10)

Good 83 22.4 118 31.9 0.62 (0.44-0.87)
Previous parasitic infections:

Yes 255 68.9 107 28.9 9.80 (4.01-24.80)

No 115 31.1 263 71.1 0.10 (0.04-0.25)
Number of infected siblings:

0 61 16.5 186 50.3 0.20 (0.14-0.28)

1-2 178 48.1 141 38.1 1.51 (1.11-2.04)

>3 131 35.4 43 11.6 4.17 (2.80-6.23)
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Table (5): Distribution of positive and negative parasitic infections in students according
to clinical characteristics and impacts.

Clinical characteristics Positive cases Negative cases ,
and impacts (n=370) (n=370) Y P-value
No. % No. %
Complaint:
Headache 223 60.3 83 22.4 109.2 0.000
Fatigue 194 52.4 94 25.4 56.85 0.000
Pallor 192 51.9 66 17.8 94.47 0.000
Loss of appetite 168 45.4 79 214 48.14 0.000
Abdominal pain/colic 127 34.3 57 15.4 34.44 0.000
Polyphagia 121 32.7 45 12.2 44.86 0.000
Pruritus ani 105 28.4 56 15.1 19.06 0.000
Fever 98 26.5 71 19.2 14.46 0.000
Diarrhea 79 21.4 49 13.2 8.50 0.004
Weight-for-age:
<5™ percentile 108 29.2 65 17.6 13.95 0.000
5"_95™ percentile 251 67.8 289 78.1 9.89 0.001
>95" percentile 11 3.0 16 4.3 0.96 0.433
Height-for-age:
<5™ percentile 117 31.6 69 18.7 16.55 0.000
5"_95™ percentile 242 65.4 271 73.2 5.34 0.021
>95" percentile 11 3.0 30 8.1 9.32 0.002
Hematuria:
Yes 9 24 1 0.3
No 361 97.6 369 99.7 4.97 0.025
Anemia;
Yes 194 52.4 121 32.7
No 176 47.6 249 67.3 28.65 0.000
Hepatomegaly:
Yes 12 3.2 3 0.8
No 358 96.8 367 99.2 4.35 0.036
School absenteeism:
0-3 day/month 152 41.1 194 52.4 9.12 0.003
4-6 days/month 140 37.8 112 30.3 4.39 0.036
>7 days/month 78 21.1 64 17.3 1.47 0.225
Scholastic achievement:
>85.0% 81 21.9 102 27.6 3.20 0.074
>65.0% 54 14.6 66 17.8 1.43 0.231
>50.0% 108 29.2 121 32.7 1.07 0.301
<50.0% 127 34.3 81 21.9 14.15 0.000
Discussion

As regard distribution of parasitic
infections among the studied school child-
ren (table 1), the overall percentage of para-
sitic infections was 38.5%. This was similar
to EI-Gammal et al. (1995) who reported
that the prevalence of parasitic infection
among Egyptian school children in
Malames village in Lower Egypt was
31.9%. However, our result was less than
that reported in Upper Egypt by Shalaby et
al. (1986) and EI-Gammal et al. (1995) who
reported that the prevalence of parasitic

infections among Egyptian school children
in Tamouh and Demo villages were 60.2%
and 88.5%, respectively. Rim et al. (2003)
collected 29,846 stool specimens from
primary school children in Laos and the
cumulative egg positive rate for intestinal
helminthes was 61.9%.

Pathogenic  intestinal ~ protozoan
parasites include five groups: the flagellates

(Giardia lamblia and Dientamoeba
fragilis); the amebae, or Sarcodina
(Entamoeba histolytica and, possibly,
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Blastocystis hominis); coccidia
(Cryptosporidium, Isospora, Cyclospora); a
ciliate (Balantidium coli) and microsporidia
(Voorhis and Weller 2002). An estimated
10.0% of the world's population is infected
with E. histolytica; the highest prevalence
is in developing countries with the lowest
levels of sanitation. G lamblia is the most
commonly isolated intestinal parasite
throughout the world. Rates of 20.0-40.0%
are reported in developing countries,
especially in children (Chacon-Cruz and
Mitchell, 2007). In this study E. histolytica
and G. lamblia were reported in 20.4% and
15.2% respectively and no evidence of
other protozoa. Mahmoud (1983) agreed
with our result. Also, Oluwafemi (2003)
reported that prevalence of E. histolytica
was 24.0%. Rashid et al. (2002) reported
similar result as regard G. lamblia. While,
El-Gammal et al. (1995) reported 5.4% and
8.9% prevalence of E. histolytica and G.
lamblia, respectively. Kandeel (1998)
found that prevalence of E. histolytica and
G. lamblia in school children in rural areas
of Qalubia was 39.5% and 2.2%,
respectively. Ungar (1990) reported a two
fold prevalence of G. lamblia (30.0%).
Because infection derives from fecally
excreted organisms and is spread by direct
fecal-oral passage or by food borne or water
borne transmission (Voorhis and Weller,
2002), these differences of prevalence in
different locations may be attributed to
different levels of sanitation, types of water
supply, hygienic measures and food
behaviors.

Enterobius vermicularis is a nematode
and has the broadest geographic range of
any helminthes. Since the first evidence of
pin worm infection from Roman-occupied
Egypt (Horne 2002), it has been known to
be the most common intestinal parasite seen
in the primary care setting (Petro et
al., 2005). H. nana is the smallest tape
worm that infects humans. This parasite has
worldwide distribution (Ismail et al., 2007).
Children between the ages of 4 and 10
years are the most frequently affected
(Macariola et al., 2002). Both E. vermi-
cularis (16.6%) and H. nana (14.9%) repr-
esented the highest prevalence of nematode
and cestode infections, respec-tively in this
study. Both characterized by transmission
secondary to contamination of the hands
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and can cause autoinfection denoting the
role of personal hygiene and contact with
infected individuals either in the school or
within their families. In school children in
rural areas of Qalubia, Kandeel (1998)
found that prevalence of Enterobius
vermicularis and H. nana were 3.5% and
5.8%, respectively. While, El-Gammal et
al. (1995) reported 40.4% prevalence of
Enterobius vermicularis. Also, a survey, in
Laos, by cellophane anal swab detected
Enterobius vermicularis eggs in 35.7% of
school children aged 6-8 years (Rim et al.,
2003).

Infection with intestinal round worms
constitutes the largest group of helminthic
infections in humans worldwide (Hokelek
and Lutwick, 2006). STH is widespread in
most  poverty-stricken areas in the
developing world; it affects more than 2000
million people worldwide. STH caused by
infection with the nematodes; Ascaris
lumbricoides (round worm), Ancylostoma
duodenale and Necator americanus (hook
worm) and Trichuris trichiura (whip worm)
(WHO, 2006). Infection is caused by
ingestion of eggs from contaminated soil
(Ascaris lumbricoides and T. trichiura) or
by active penetration of the skin by larvae
in the soil (hook worms) (Crompton and
Savioli, 2006). In this study, the rate for
Ascaris lumbricoides was 6.5%,
Ancylostoma duodenale 5.1% and T.
trichiura 2.1%. El-Gammal et al. (1995)
found that prevalence of Ascaris
lumbricoides was 6.3% and Ancylostoma
duodenale was 1.9%. Kandeel (1998) found
that Trichuris trichiura had the lowest
percentage, 2.1%, in his study. Our result
was lower than that of Lindo et al. (2002)
who reported that prevalence of Ascaris
lumbricoides was 18.8%, and Rim et al.
(2003) who showed a higher prevalence
(>70%) of STH; by species, the rate for
Ascaris lumbricoides was 34.9%, hook
worm 19.1% and T. trichiura 25.8%.

Schistosomiasis is an endemic disease
in Egypt (EI-Khoby et al., 2000) and it
constitutes a major health problem (Abdel-
Wahab and Mahmoud, 1987). In the present
study the prevalence of S. haematobium
infection as determined by ova in the urine
was 5.7%. Similar results were reported by
recent studies in many governorates in
Upper Egypt; the owverall estimated
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prevalence of S. haematobium in Assuit
Governorate was 5.21% (Hammam et al.,
2000a), Qena Governorate 4.8 + 0.7%
(Hammam et al., 2000b) and Minya 8.8%
(Gaber et al., 2000). Although there was
variation in prevalence of S. haematobium
between these governorates, the highest
prevalence was lower than figures reported
by independent researchers as recently as
1982. At that time, some villages had
prevalence estimates in excess of 60.0%
(King et al., 1982). Kitron and Higashi
(1985) noted that among the most intensely
infected male school children, infection
rates were decreasing sharply at every 6-
month follow-up of their cohort. Webbe
and El Hak (1990) stated that by 1988, the
prevalence had decreased to 10.3%. Our
result supported that of Hammam et al.
(2000b) and suggested that the prevalence
has continued to decrease to about half of
the 1988 level denoting the success of
National Bilharzia Control Program in
Upper Egypt. The general decline in
schistosomiasis rates in Egypt in recent
decades is in contrast to the situation in
most other African countries where rates
have increased, apparently due to the
intensive schistosomiasis control and water
supply programs (Bergquist, 1998). Also,
our result, as regard prevalence of S.
haematobium were less than ElI-Gammal et
al. (1995) (22.4%), El-Hak (1987) (6.2% in
Delta, 7.8% in Middle Egypt and 11.0% in
Upper Egypt) and El-Hawy et al. (1990)
who found that 19.3% of rural children
were infected by S. haematobium. These
differences could be due to the different
circumstances in period, place, main
irrigation systems and the progress of mass
treatment  against  schistosomiasis  at
national level.

At the same time, mixed infection
constitutes 12.7%. Trichuriasis often occurs
concurrently with hock worm infections
and so may well accelerate the onset of
iron-deficiency anemia (WHO, 2002). G.
lamblia infection, Dientamoeba fragilis
trophozoites and H. nana ova were
identified in the same individual (Macariola
et al., 2002).

As regard sociodemographic  risk
factors (table 2), we showed that the low
level of paternal education, low level of
paternal occupation (unskilled labor) and

low social class were significant risk factors
for parasitic infections. These were in
accordance with ElI-Gammal et al. (1995)
who reported that 43.0% of their students
were belonging to low socioeconomic
standard in Lower Egypt. Also, parasitic
infections were more common in rural areas
and among lower socioeconomic groups
(Mahmoud, 1983 and Markell et al., 1999).
As regard life style and health care behavior
risk factors (table 3), we cleared that the
improper  hygienic measures in food
handling, poor personal hygiene, water
contact activities delayed consultation for
treatment, incompliance with therapy and
no sibling’s referral for treatment were risk
factors. Mahmoud (1983) agreed with our
results in that poor personal hygiene
encourages person-to-person transmission,
and also poor food handling hygienic
measures, presence of flies and cockroaches
as vectors of transmission of infection and
contaminated water encourage transmis-
sion. Water contact activities represented
significant risk (Farag et al., 1993).
Children playing or swimming in canals
had significant rate of infection and
morbidity by S. haematobium (Hammam et
al., 2000b).

In respect of distribution of positive
and negative parasitic infection students
according to personal characteristics risk
factors (table 4), we noticed that small age
groups 6-8 and 9-12 years were risk factors.
This was in agreement with Mahmoud
(1983), Farag et al. (1993) and Demetrio et
al. (2002), and comparable to that of Yassin
et al. (1999) who cleared that infection with
G. lamblia was more common among
young children. At the same time, male sex
was found a risk factor. This is in
agreement with Farag et al. (1993) and
Hammam et al. (2000b) who cleared that
schistosomiasis was more common among
boys; this might be due to more contact
with polluted water. While, Oluwafemi
(2003) showed that some parasitic
infections as E. histolytica was higher in
girls than boys, and some parasitic
infections as Ascaris was higher in boys
than girls. Moreover, the last birth child,
student having >4 siblings, a student having
crowding index >4 and bad housing
sanitary conditions were found significant
risk factors. In general, parasitic infections

624



Prevalence, Risk Factors and Impacts of Schistosomal..........

are more prevalent under crowded
conditions (Markell et al., 1999). The
prevalence, severity and incidence of
complications of most enteric parasitic
infections vary inversely with the level of
sanitary conditions. They are more common
in rural areas (Markell et al., 1999). STH is
widespread in most poverty-stricken areas
in the developing world (WHO, 2006).
Also, our results are in accordance with
Mahmoud (1983) and Gamboa et al. (1998)
who cleared that intestinal parasites are
transmitted directly through the
contaminated water, soil and food by feces,
or indirectly through unsanitary living
conditions.

As regard the clinical characteristics
and impacts of parasitic infections (table 5),
60.3%, 52.4%, 51.9%, 45.4%, 34.3%,
32.7%, 28.4%, 21.4% and 2.4% of students
with positive parasitic infections suffered
from headache, fatigue, pallor, loss of
appetite, abdominal pain/colic, polyphagia,
pruritus ani, diarrhea and hematuria, respe-
ctively. These figures are significantly
higher than those with negative parasitic
infections. Intestinal invasion may be
asymptomatic (small number) or presented
by various symptoms as abdominal pain
(usually vague), abdominal cramps/colic,
diarrhea, vomiting (rarely) and constipation
(occasionally). However, the most common
symptom in pin worm infection is nocturnal
perianal pruritus (Hokelek and Lutwick,
2006). Most of the parasitic infections
causing acute or chronic diarrhea with mal
absorption (Mahmoud, 1983 and Alberton
et al., 1995). The most frequent associating
symptoms were diarrhea and distension
(Mahmoud, 1983 and Current & Garcia,
1991). However, chronic symptoms such as
dyspepsia, epigastric pain, nausea and
anorexia may be present (Mahmoud, 1983;
Addis et al., 1992 and Fayad et al., 1992).
El-Hawy et al. (1992) and Markel et al.
(1999) cleared that, through effect on the
intestinal flora, children infected with
enteric parasites may suffer from colitis that
lead to vague, non-specific abdominal
symptoms. So, they usually lose their food
interest to prevent these symptoms.
Hematuria was significant presenting
finding among those infected by S.
haematobium (Hammam et al., 2000a &b
and EI-Khoby et al., 2000).
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In respect to weight-for-age and height-for-
age, 29.2% and 31.6%, respectively of
positive parasitic infection students were
<5" percentiles compared with 17.6% and
3.0%, respectively of negative parasitic
infection. Also, anemic students (52.4%)
with positive parasitic infections were
significantly  higher than those  with
negative infection (32.7%). These findings
were in accordance with CasapAa et al.
(2006) and WHO/WER (2006). Our results
were expected, as parasitic infections are
thought to contribute to child malnutrition,
micronutrient deficiency and protein loss
through subtle reduction in digestion and
absorption, chronic inflammation and loss
of nutrients. Childhood is the time of
intense growth; it is the period in which the
velocity of individual’s growth had a rapid
increase (Abdel-Rahman, 1988; Heald &
Gong, 1999 and Rees et al, 1999).
Parasites may decrease food intake, loss of
appetite, the maintenance of nutrient pools
and anemia secondary to blood loss (El-
Hawy et al., 1992 and Hesham et al., 2004).
So, impairment of the anthropometric
measures and anemia were more prevalent
among these children. About 43.0% of
children in developing countries were
stunted and 9.0% were wasted (DeOnis and
Habicht, 1996). In Egypt, during 1995-
2002, 11.0%, 5.0% and 21.0% of children
were suffering from underweight, wasting
and stunting, respectively (UNICEF, 2004).
Our results were in accordance with Khalil
(1982) and Shalabi (1991) who showed that
enteric parasitic infections had significant
effect on weight and height. Also, El-
Baroudy et al. (1993) observed that Giardia
infection might lead to impairment in
anthropometric measures of the infected
children. On the other hand, Kandeel
(1998) did not find any effect of parasitic
infections on children growth, but he
attributed this to the recent, light intensity
of infection or infection for a short period.
Also, Shalaby et al. (1986); EI-Shobaki et
al. (1990); Hassan (1990); Rozeik and El-
Moselhy  (1997); WHO (1998) and
WHO/WER (2006) cleared that parasitic
infections were commonly associated with
anemia.

Regarding school absenteeism, 37.8%
and 41.1% of positive parasitic infection
students had 0-3 and 4-6 days/month
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absent, respectively. WHO (2002) stated
that no doubt that poor iron status and iron-
deficiency anemia are closely linked to
diminished educational performance.
Absenteeism was more frequent among
infected than uninfected children. EIl-Hawy
et al. (1990) and Rozeik & EI-Moselhy
(1997) noted higher incidence of absent-
eeism rate among their rural bilharzial
groups. In respect to scholastic achieve-
ment, 34.3% and 21.9% of positive and
negative parasitic infection students respec-
tively had results of the first term exam
<50.0%. About 400 million school children
infected with parasites are often physically
and intellectually compromised by anemia,
leading to attention deficits, learning disab-
ilities, school absenteeism and higher
dropout rates (WHO/WER, 2006).
Moreover, our result was in accordance
with Khalil (1982); ElI-Hawy et al. (1990);
Kimura et al. (1992); Rozeik & EI-Moselhy
(1997) and Steinmann et al. (2006) who
observed marked increase in examination
failure rate among their bilharzial groups.
This might be attributed to anemia and
malnutrition (Khalil, 1982; EI-Shobaki et
al., 1990; Hassan, 1990 and WHO/WER,
2006). Iron deficiency anemia lowers
resistance to disease and weakens a child's
learning ability and physical stamina. Many
factors cause iron deficiency anemia
including inadequate diet, blood loss and
parasitic infections as hook worm (WHO,
1998 and WHO/WER, 2006).

Hepatomegaly was detected clinically
and by ultra-sonography in 3.2% of positive
parasitic infections versus 0.8% of negative
parasitic infections. This result is in
agreement with Rozeik and EI-Moselhy
(1997). However, no case of PPF,
splenomegaly, urinary bladder wall lesions
or obstructive uropathy was detected. These
may be attributed to the absence of S.
mansoni infection and more or less early
infections of young students. Urinary
bladder lesions and liver PPF, which can be
determined only by ultra-sonography, were
very infrequent and present only in adults
(Hammam et al., 2000a&b).

Conclusion And Recommendations

We can conclude that 38.5% of rural
students were infected with parasites and

29.2% and 31.6% of them were <5"
percentiles as regard weight -and height-
for-age, respectively. Also, 52.4% of
students were anemic. The most important
risk factors, which affect the prevalence of
parasitic infections, were low socioec-
onomic level, high number of infected
siblings, previous parasitic infections and
no early consultation for therapy. Parasitic
infections had a significant negative impact
on scholastic absenteeism and achievement
of the infected students. We recommend
improving personal and environmental
hygienic measures, regular screening and
treatment for parasitic infections and more
studies on big number of students in rural
and urban areas of Egypt. School health
team with good equipment should be
focused on and school health programs
should be integrated in medical and nursing
curriculums.
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