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Prevalence and Seasonal Variation of Intestinal Parasites
Among Primary School Children in Qalgilia district, Palestine

Abstract

The prevalence and seasonal variations of intestinal parasitic
infections were assessed among 1329 (667 males, 662 females) primary
school children (6-12 years old) in Qalgilia District, during the period
February- November 1999.

Parasitologic examinations were performed on collected stool
specimens using the (wet mount and Zinc sulfate flotation concentration
methods). Data on socio-economic status, personal hygienic habits,
sanitary facilities, parents educational levels and awareness about
intestinal parasites of surveyed children were collected using a
questionnaire.

405(30.5%) of the 1329 stool specimens examined were positive
for one or more intestinal parasite; 50.2% of the cases were males and
49.8% were females.

Etiological agents of intestinal parasitic infections were found in
primary schoolchildren in the surveyed area included; Enterobius
vermicularis 11.0%, Entameoba histolytica 7.1% and Giardia Lambilia

6.9% were the most prevalent intestinal parasites detected.
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The hi ghést prevaience rate of intestinal parasitic infections
occurred in spring (April) (48.1%) and auiumn (November) (27.8%). No
significance difference in the prevaience raie was found between in the
three localities surveyed. However, the highest incidence rate occurred in
Azzun 36.0% foliowed by Qalqilia (30.4%) and Habieh (24.2%).

Personal hygienic habits, sanitary facilities conditions, socio-
economic status, parents’ educationai leveis and awareness about

intestinal parasites were found to be strongly associated with the

intestinal parasitic infections.

X1
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Chapter one
General introduction

1.1 Introduction

Intestinal parasitic diseases rank among the world’s 10 most
causes of disease, disability and morbidity (Arya, 1999). These diseases
are widely prevalent in developing countries, probably due to poor
sanitation and inadequate personal hygiene (Crompton & Savioli, 1993;
Omer et al., 1991; 1993 Kan & Poon, 1987). About 60% of the world’s
population in 1998 were infected (infested) with the gut parasites
(Gagandeep et al., 1998). The commonest parasitic infections
(infestations) reported globally include Ascaris lumbricoides 20%,
Hookworm 18%, Trichuris trichiura 10% and Entamoeba histolytica
10% (Kang et al., 1998). The intestinal nematode infections caused by
(A. lumbricoides, T. trichiura, hookworms and Schistosomas) are
recognized as a major health problem, and are estimated to infect over
one quarter of the world’s population, causing significant nutritional and
educational insults (Geissler e al., 1998). However, epidemiological
data about intestinal parasitic infections are sparse in most of the
developing countries including Palestine.

Intestinal parasitic infections affect human health with varying

degrees, starting from problems in ingestion, digestion and absorption
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(e.g., anorexia, some nutrients mal-absorption and anemia) (Hadju ef al.,
1996; Eve et al., 1997, Oberhelman et al., 1998), and ending with death
resulting from intestinal obstruction (King ef al., 1990). Maternal iron
deficiency anemia and reduced fetal growth are associated with chronic
parasitic infections (Weigel ef al., 1996). For all these reasons the
intestinal parasites has received a great deal of attention in the last few
years (Ali-Shtayeh et al., 1989, WHO, 1986).

To prevent intestinal parasitic infections, sanitary measures are
very important. These include intermediate host control and
improvement in housing, sewage disposal and water supply (Abedel-
Hafez er al., 1986; Kasuya et al., 1989; Roose, 1997). Develoux et al.
(1990) stated that personal and domestic cleanliness is probably the most
important factor in the reduction of intestinal protozoa. Detailed
knowledge about the ecology and epidemiology of a parasite forms the

basis of a control program (Weidong et al., 1996).

1.2 Intestinal parasitic diseases in Palestine

Some aspects of the epidemiology of intestinal parasitic infzctions
was investigated in Nablus area (located in the center of the west bank of
Jordan) by Ali-Shtayeh er al. (1989) over a six-year period, and in the
Jordan valley area (subtropical area) by Orabi (2000). In Nablus area, E.

histolytica was the most prevalent intestinal parasite followed by Giardia

2
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lambilia and A. lumbricoids. These parasites showed seasonal variation

with the highest incidence rates occurring in summer and early autumn,

which was attributed to the higher temperatures and more frequent use of
wastewater irrigation during these seasons (Ali-Shtayeh ef al., 1989). In
the Jordan valley area incidence rate of intestinal parasitic infections was
found to be relatively high 45.5%, with G. lambilia comprising the most
prevalent intestinal parasite followed by E. histolytica (Orabi, 2000).
This was attributed to environmental conditions and use of wastewater
for irrigation of many crops that enhance the transmission and
development of intestinal parasites. No other published studies on
prevalence rates among preschool or schoolchildren were reported from

Palestine, especially in the semi-coastal areas of the West Bank.

1.3 Definitions
Epidemiology, is the study of disease behavior within population
of hosts. It is a quantitative science which relies on statistical methods
for the accurate measurements of disease parameters and mathematical
technique for the provision of a theoretical framework to aid the
interpretation of field and experimental observations (Nelson, 1990).
Infection prevalence describes the proportion of individuals

within a community that are infected with a parasite (Guyatt & Bundy,

1993).
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1.4 Incidence of intestinal parasites
Amebiasis (caused by E. histolytica) is a severe health problem in
many tropical and sub-tropical areas of the developing countries (Rivera
et al., 1998). 1t is believed to affect about 480 million people worldwide
and leads to about 40, 000110, 000 deaths per year (Roche & Bento,
1999; Utezinger ef al., 1999).

G. lambilia, a flagellated protozoa, has been reported worldwide
with prevalence rate ranging from 2%-60%, and being similar for both
sexes, with incidence rate (14%) occurring in children below 10 years of
age (Cross, 1984). G. lambilia is waterborne, and this route has been the
cause of waterborne outbreaks of epidemics of diarrhea in both adults
and children (Lindo et al., 1998; Chute ef al., 1987). A study about the
ctiology of diarrhea and its potential sources found that G. lambilia was
the second etiologic agent for diarrhea in children under six years of age
(Giugliano et al., 1986). In older children and adults, G. lambilia was the
most frequent parasite identified, followed by E. histolytica (Giugliano et
al., 1986). Giardiasis has also been identified frequently in USA and
Canada (Renton ef al., 1999).

An overall world estimation, indicated that in 1981, 480 million
people were carriers of K. histolytica in their intestinal tract (WHO,

1986). Reinthaler ef al., (1988) found E. histolytica to dominate in adults

and G. lambilia to dominate in children 2-5 years of age. From 1965-

4
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1982, more than 50 waterborne outbreaks of G. lambilia affecting 20,
000 person were reported, however many waterborne epidemics remain
unreported (WHO, 1986).

It has been estimated that 1470 million people are currently
infected with A. lumbricoides all over the world of which 120 - 250
million are suffering from related morbidity (Giessler ef al., 1998).

Considerable variations in the global prevalence and intensity of
protozoan and helminthic infections have been attributed to differences
in geographical climatic factors, human activities and socioeconomic
status (WHO, 1981). Kan & Poon (1987) found that in highly endemic
arcas, due to the ease and frequency of transmission, high prevalences
were associated with high intensities of infection. The prevalence of soil
transmitted helminthes infections was also found to be higher among
more active children from the ages of 4-12 years, this may be attributed
to more efficient fecal-oral rout of transmission or enhanced
susceptibility due to lake of immunity (John et al., 1998). King ef al.
(1990) reported that intestinal parasitic infections were common among
pregnant women in the third world countries.

The incidence of intestinal parasites can vary widely even in small
arcas and between the rainy and dry seasons, so precise studies are
needed to define the seasonal fluctuation in the incidence of intestinal

parasites (Reinthaler et al., 1988),
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1.5 Diagnosis

The frequency of parasite detection increases with increasing
number of stool samples examined (giving total of 6 samples per person
at different times) will give accurate result up to 90% (Kanget al.,
1998). Examining the stool specimens by various technique will give
more accurate results (Goldsmid, 1981). Usually, there is a difference
between the number of positive samples and the actual infection
prevalence. Infected individuals that may be negative by direct stool
examination because of technical problems initiated in sampling the
stool for eggs and variation in sensitivity of coprological techniques.
Diagnosis by direct examination rarely 100% sensitive since the
probability of detecting eggs may depend on the number of samples
examined (Guyatt &Bundy, 1993).

Identification of E. histolytica trophozoites has been usually made
on the basis of nuclear morphology and the presence of ingested red
cells, where as G. lambilia trophozoites and cysts has been identified by
morphological criteria and nuclear characteristics (Shetty ez al., 1990).
Other than laboratory methods for diagnosis of intestinal parasitic
infections, X-ray reports describe the appearance of parasitic infections
(Khan ef al., 1982).

Some intestinal nematodes may be visualized during barium meal

examination, for example, A. lumbricoides, but many helminths become

6
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apparent on X-ray only after they have been dried and classified (Khan

et al., 1982).

1.6 Mode of transmission

The intestinal parasites are transmitted in many ways but the
commonest mode of which is the fecal-oral route (Reinthaler efal,
1988; WHO, 1986). This mode of transmission varies in its appearance,
as it may appear in hands contamination, when hands become
contaminated with the feces after defecation especially when water is
used for cleaning the anus (Han et al., 1986). Fingernail contamination
following anal itching is also reported. Buscher & Haley (1972) found
egps  of Entrobeius vermecularis with active larvae under the fingernails
of some children. Needham er al. (1998) stated that the use of human
feces as a fertilizer is likely to expose most people to fecal-borne soil
transmitted helminth infections. Geophagy (soil eating) might be an
important factor in transmission of geo-helminthes among children
(Geissler et al., 1998). Walking barefooted and drinking unprotected
well water increase the infection and the density rate of helminths
(Elkins, 1984).

Water contamination is another mode of transmission. G. lambilia
cysts are transmitted through water supplies contamination; also it may

be transmitted by direct spread from person to person or through the use

7
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of communal toilets. (Mason ef al., 1986). Ali-Shtayeh et al. (1989)
stated that L. histylotica, G. lambilia and A. lumbricoides, may infect
humans through polluted water, soil, vegetables or other polluted foods.
Buscher and Haley (1972) found that Hymenlopus nana requires no
intermediate host to complete its life cycle. However, it was not clear
from this study whether man is regarded as the primary source for
human infections or food and drink contaminated with the feces of
infected rodents. Mason et al. (1986) also concluded that epidemiology
of H. nana is not well understood, but its ability is unlike most other
tapeworms to complete their development to an adult from an ingested
egg, and that infection is associated with contamination of fingers or
foods with feces. Baldawi et al. (1989) stated that human infection can
be acquired from eggs of H. nana in rodent feces, but this type of

infection 1s uncommon.

1.7 Predisposing factors

Anderson (1986) discussed the predisposing factors for intestinal
parasitic infections, and concluded that causes of predisposition are
probably many and wvaried. They include behavioral, social, genetic and
nutritional factors. Utizinger et al. (1999) relate the variation in intestinal

parasitic infections to many factors dealing with the infection such as
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personal hygiene, nutritional status, environmental factors and the nature
of the infective stage. Studies conducted on intestinal helminths
infections, stress has been placed on behavioral and social factors, but
studies on lab rodents and nematode infections of these rodents showed
that the genetic and nutritional factor are probably of great significance
(Anderson, 1986). Poverty, with its attendant lack of sanitation, is well
known as a predisposing factor to parasitic infections (Arene &
Akabogu, 1986; Mason ef al., 1986). It has been suggested that
helminths infections are more sensitive to improvement in sanitation
than other intestinal organisms, and comparisons of helminths
prevalence may therefore be a reliable indicator of the impact of these
improvements on health status of the community (Mason et al., 1986).
Also the latter authors have suggested that the prevalence of intestinal
parasitic infections may be a sensitive indication of the effectiveness of

improved sanitation facilities.

1.8 Occurrence

Intestinal parasitic infections persist wherever poverty, inadequate
sanitation, insufficient health care and overcrowding are entrenched (Eve
et al., 1997; Arenc & Akabogu, 1986). Ascariasis is a mirror of

socioeconomic status reflection of environmental practices and 1s an
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indication of the presence or lack of health awareness. In the poor urban
habitations, environmental factors promote the survival and transmission
of intestinal parasites and aggravate or alleviate the impact of these
infections on people (Cromptan & Savioli, 1993; Kan & Poon, 1987).
Other factors which might possibly affect local infection levels are those

related to the population in itself, also determine the parasite prevalence

(WHO, 1986).

1.9 Seasonal variation

The incidence of intestinal parasites has been reported to have
seasonal variation in Nablus area in the West Bank of Jordan, with the
lowest prevalence rates occurring in winter months; the incidence rate
increases with increasing temperature to reach a peak in summer months
(Ali-Shtayh et al., 1989). The time of the year is very important in the
interpretation of the epidimiologic data, since high temperature and
humidity favor the development of intestinal protozoa. Reinthaler ef al.
(1988) found that the rate of E. histolytica infection was highest at the
end of the rainy season. Also, Kligler & Olitzki (1933) detected seasonal
variation in the prevalence of A. lumbricoids and T. trichiura in the
Jewish inhabitants of Jerusalem (Jjumba-Muksa & Gunders, 1971). In

contrast, Collins & Edwards (1981) stated that the climatic factors are

10
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probably not the reason for the different frequencies of A. lumbricoid
and 7. trichiura infections, since 7. trichiura eggs are much less resistant
to moisture and temperature variations. The optimum infection of H.
nana was in the warmer months of the year, May through October. Also
in this period the children wear the least clothes, which probably
increases the chances of fecal contamination of the hands, finger-nails

and thus subsequent infection (Buscher & Hally, 1972).

1.10 Effect of environmental factors on transmission of

intestinal parasites
WHO (1986) identified determinants of the high prevalence rates in the
developing countries in both tropical and subtropical climates. These
determinants include poverty, inadequate sanitation, absence of safe
drinking water supplies, ignorance of health promoting practices, high
birth rates and ecological conditions favorable to the survival,
multiplication of many disease vectors, and intermediate hosts
responsible for transmitting infection to human being.

The provision of piped water would be expected to be associated
with reduction of parasite prevalence, particularly where transmission is
influenced by contact with infected water or poor hygiene or where the

parasite is waterborne. Mason ef al. (1986) expected for the same

11
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infections to occur less frequently if clean water is readily available,
these infections may be transmitted by water contact (Schistosomiasis),
direct fecal contamination (Hymenlopiasis) or the consumption of
contaminated water (Giardiasis).

Crompton & Savioli (1993) showed that the contamination of the
vegetables that are grown in rural areas was attributed to the use of
fertilizers prepared from human excreta or untreated sewage effluents.
They assumed that L. histolytica and G. lambilia cysts were the
contaminants of urban slums environments and were found frequently in
drinking water supplies.

The prevalence and intensity of soil transmitted helminthiasis
among children is an indication of the standard of living and
environmental sanitation as well as other socioeconomic factors like
family size and income, food availability, dietary practices standard of
child care, and other cultural characteristics of the community (Kan &
Poon, 1987). Many investigations in North America, Europe and else
where have documented that closed communities are borne to high
prevalence of intestinal parasitism, because of lake of good hygienic
conditions, in these studies Amebiasis and Giardiasis were the most
prevalent protazoan infections (Omer et al., 1991).

Study conducted by Siddiqui et a/. (1981) in Saudi Arabia found a

low infection rate of intestinal parasites, which they related to the

12
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topography, climate of the area and the uncrowded location of the houses
on terraces. Cancrini et al. (1989) and Alkija (1986) attributed the heavy
infection rates to poor sanitation and overcrowding. In Labrador,
Canada, intestinal parasites were found to be low which was attributed to
severe environmental conditions, topography, changes in people

behavior in food preparation and sanitation (Sole & Carole, 1980).

1.11 Distribution according fo age, sex, and residency

Intensity of infection with intestinal helminthes tends to vary
according to age, generally being highest throughout the vulnerable
years of childhood (Eve ef al., 1998). Anderson (1986) found that in the
areas of endemic infections, the age at which the maximum intensity
occurred at 5-10 years old for A. lumbricoids and T. trichiura, where as
Hookworm prevalence increased with increasing age (Booth ¢t al.,
1997). School age children have been the highest intensity of infection
with 7. trichiura. (Ramdath et al., 1995; Brooker et al., 1999). Guatt et
al. (1999) stated that 1t could be possible to use prevalence of infection
in school aged children as a tool for predicting prevalence in the
communities. Olsen (1998) and Guyatt et al. (1999) stated many

advantages of sampling children at schools to represent the community.

13
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Most studies on ecological and epidemiological aspects of the
parasites reported changes in prevalence and intensity of infection in
relation to age. (Weidong et al., 1996), with both sexes equally affected
in children (Kan & Poon, 1987). H. nana is a common parasite of man as
well as rodents in many parts of the world, the prevalence in males and
females was similar, but infections were encountered much more
frequently in children and adolescents than adults (Buscher & Haley,
1972). In contrast, G. lambilia infection progressively increased in
individuals of older age (Omer ef al., 1991). 5427 74

National parasitological surveys show that the prevalence of
infection for each parasite can vary widely within a country (Booth &
Bundy, 1992), in relation to geographical distribution. Hlaing er al.
(1984) reported that A. lumbricoids was endemic in the developing
countries in the tropics. Hookworm infections are particularly a problem
of the agricultural areas with excess water sources, which play an
essential role in the maintenance of the hookworm infections in the
community (Massoud et al., 1980). In the developed countries the level
of helminthes infection in man is low without spread of chemotherapy or
vaccination. At the same time in the developing countries the level of
infection is very high where the implementation of hygiene still low, due

to financial and social problems. (Roose, 1997). The natural conditions

14
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in the environment have great effect on intestinal parasites through its

effect on the survival of the intermediate hosts (Hall ef al., 1982).

1.12 Objectives

| This study was aimed at:

| 1. Obtaining data on the incidence and distribution of intestinal parasites in
school children in Qalgilia District (a semi-coastal area),

- 2. Detecting any seasonal variation in the prevalence of intestinal

parasites;

3. Investigating the effects of sex, area, socio- economic conditions,

and time of the year on prevalence of intestinal parasitic infections.

15
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Chapter Two

Materials, Subjects and Methods

2.1 Study sites

This epidemiological study was carried out in Qalqilia district
(Qalgilia city, and Azzun and Hableh villages) (map 2). Qalqilia district
is a semi-coastal area, of 40,000 inhabitants, and located about 68 Km
west of Jerusalem (map 1). The urbanized area of Qalqilia city stretches
over 4,000 donums, and the agricultural area stretches over 75,000
donum (Qalqilia Directorate of Agriculture, 1999). The main trees
growing in the district includes olives and citrus trees. Several vegetables
are mainly grown in greenhouses. Summer months are hot and humid,
with a maximum monthly average temperature of 29.1 C’ during
September (the hottest month); winter is moderately cold, with a
minimum monthly average temperature of 14 C’ during January (the
coldest month). The annual rainfall during 1999 was (197.5 mm), with
the highest amount of rainfall (115.5 ml) was in January (Qalqilia
Directorate of Agriculture, 1999; Tulkarm Meteorology Department,

2000).

Qalgilia city and about 80% of the houses of Azzun and Hableh
villages have sewage disposal and piped water supply systems.

Municipal piped water is generally used for drinking and other domestic

16
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uses, however about 20% of the houses in Azzun and Hableh villages
that are far from the center of the village, use septic tanks for wastewater
disposal, and rainfall wells for domestic use and drinking water. Solid

-waste 1s disposed off in a landfill, in Jayous village.

2.2 The main environmental problems in Qalgilia District
Main environmental problems in Qalqilia area as in other parts of
West Bank in general are related mainly to solid waste {collection,
disposal and treatment) including: lack of sanitary landfills or recycling
factories, wastewater sewage systems and treatment plants and lack of
environmental awareness. Overuse of agricultural pesticides,
uncontrolled wurbanization, insufficient environmental monitoring and
enforcement of environmental laws are also major contributors to

environmental problems in the area.

2.3 Study population

A total of 1329 school children (667 males, 662 females) aged 6-
12 years old attending 8 primary schools in Qalgilia City, Azzun and
Hableh Villages (Appendex A, Table A.5) , were investigated for
intestinal parasites on four occasions (February, April, September and

November 1999), to account for possible seasonal fluctuations in
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incidence of intestinal parasitic infection.

2.4 Collection of clinical samples
Fresh stool samples were collected from the participating school
children on each sampling occasion.

1) Each participant was given a plastic lidded container with spatula one
day before the collection date.

2) Each cup was labeled (using permanent marker) with the child’s full
name, age, grade, school name and date.

3) Instructions about how to properly deliver a stool sample
(uncontaminated) were explained to the participants, and were asked
to bring the sample to school next morning.

Simplified instructions and leaflet about intestinal parasitic infections

were given to the schoolchildren (Appendix B).

2.5 Processing of specimens

Formaline fixation:

The samples were first inspected macroscopically for presence of
parasitic worms. Each sample was mixed thoroughly using wooden
applicator, 10 ml of 10% formaline were added (Lindo et al., 1998) and

the sample mixed thoroughly again. Then the samples were examined
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microscopically by direct wet mount and concentration methods.

2.5.1 Wet mount method

Wet mount method (Roche and Benito, 1999), the standered
method for stool examination, was used to examine each sample.

A drop of normal saline was applied on a clean slide, and about 2
mg of stool were held on a wooden applicator and emulsified in the
normal saline drop. The smear was then stained with lugo!l’s iodine,
covered with a clean cover slip and examined microscopically, by
scanning the whole area of the cover slip, under the low power (X10)
objective for parasitic larvea and eggs identification, and X40 objective
for protozoan cysts and trophozoites identification.

The resulted solid waste (slides and wooden applicators) was
disposed off into a disinfectant solution (sodium hypochlorite solution

with 2000 ppm chlorine) overnight, before it was discarded.

2.5.2 Concentration method

Each sample was concentrated by zinc sulfate (ZnSO,) flotation
method (Oberhelman, 1998) as follows:
1) Sample was stirred thoroughly and strained using a wet piece of

gauze in a centrifuge tube, centrifuged at 2000 rmp for three minutes
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and supernatant discarded.

2) Eight ml of tap water were applied to the sediment and centrifuged at
2000 rpm for three minutes, and supernatant discarded. The sample
was washed several times with tap water until the supernatant became
clear.

3) Thirty three percent w/v Zinc sulfate dissolved in water was added to
the sediment, mixed and centrifuged at 2000 rpm for half a minute.
Then the centrifuge tube was left for one minute undisturbed for the
next step.

4)Using a wire loop, 2 drops from the surface film were taken, appliéd
to a clean slide, covered with a clean cover slip and examined
microscopically, by scanning the whole area of the cover slip under
X10 and X40 objectives.

5)Intestinal parasites were identified using various taxonomic keys,

monographs and textbooks in parasitology,

2.6 Epidemiological data

Epidemiological data were collected using a questionnaire which
was constructed to assess: child’s family socio-economic status, personal
hygiene practices, sanitary facilities, parent’s educational Ievels and

knowledge about intestinal parasites (Levav ef al., 1995).
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The questionnaire was written in simple Arabic (Appendix B).
The children who donated stool samples in November, 1999 were asked
to fill the required information in the questionnaire. The questionnaire
was explained to the children before they were asked to fill in the

necessary information,

2.7 Statistical analysis

Chi-square test (%°) was used to detect significant associations
between localities, gender, seasons on prevalence rate of intestinal

parasites detected, using Epi-Info program.
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CHAPTER THREE

RESULTS

A total of 1329 school children, 662 females and 667 males aged
6-12 years old were surveyed for intestinal parasitic infections in
Qalqilia city, Azzun and Hableh villages, in the period between February
and November, 1999. Out of 1329 samples, 405 were positive, being
infected with one or more intestinal parasite with prevalence rate of

(30.5%, 405/1329).

3.1 Etiological agents

Five intestinal parasites were encountered in this study. These
parasites were differed significantly as causative agents of intestinal
parasitic infections in schoolchildren from different localities (P<0.05),
with  Enterobius vermicularis (11%, 146/1329) being responsible for the
highest percentage of cases, followed by Entamoeba histolytica (7.1%,
94/1329), Giardia lambilia (6.9%, 92/1329), Hymenolopus nana (0.5%,
6/1329) and Taenia saginata (0.1%, 1/1329). Total incidence rate of
multiple parasitic infections was (5%, 66/1329) (Table 3.1; Figure 3.2;

Appendix A, Table A.1).
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3.2 Prevalence of intestinal parasitic infections and etiological

agents in the different localities

Infection rates found to be comparable among the three localities,
Azzun village (36%, 138/383), Qalgilia city (30.4%, 188/619) and
Hableh wvillage (24.2%, 79/327), (P>0.05) (Table 3.1; Figure 3.6;
Appendix A).

Prevalence rates of the different intestinal parasites were also
comparable in the different localities (P>0.05) except for E. histolytica
and I. vermicularis (P<0.05). E. histolytica was the most prevalent
parasite in Azzun village (10.4%, 40/383), followed by Hableh wvillage
(19/327, 5.8%) and Qalgqilia city (5.7%, 35/619). E. vermicularis was
most prevalent in Qalgqilia city (14.5%, 90/619) followed by Azzun
village (9.7%, 37/383) and Hableh village (5.8%, 19/327) (Table 3.1;

Figure 3.5; Appendix A, Table A.1).

3.3 Seasonal variation in intestinal parasitic infections

Prevalence rate of intestinal parasitic infections was found to
differ significantly in the different seasons (P<0.05), with the highest
prevalence rate occurring in spring (48.1%, 154/320), followed by

autumn (27.8%, 102/363), summer (26.2%, 86/329), and winter (19.9%,

63/317) (Table 3.1; Figure 3.3).
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Prevalence rates of the different intestinal parasites encountered
were comparable among the four seasons (P<0.05) except for E.
histolytica and E. vermicularis. The later was the most prevalent in
spring (32.2%, 103/320) and in summer (6,4%, 21/329), whereas F.
histolytica was the most prevalent in autumn (9.4%, 34/363) and summer
(8.8%, 29/329). Also multiple parasites were mot prevalent in spring
(9.1%, 31/320) and autumn (5.2%, 19/363) (Table 3.2; Figure 3.5;

Appendix A, Table A.1)

3.4 Incidence rate distribution by gender

Incidence rate of intestinal parasitic infections was slightly higher
in females (32.6%, 216/662) than in males (28.3%, 189/667), (p>0.05).
(Table 3.1; Figure 3.1; Appendix A, Table A.1).

Male and female schoolchildren were equally affected by different
parasites except for G. /ambilia which was higher in females (8.6%,
57/662) than in males (5.2%, 35/667) (Table 3.1; Appendix A, Table

A1),
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Table 3.2 Distribution and prevalence of intestinal parasitic infections (%) in
schoolchildren by season through out 1999.

WINTER | SPRING | SUMMER | AUTUMN | TOTAL
N=317 N=320 N=329 N=363 N=1329
E. histolytica 26(8.2) 5(1.6) 29(8.8) 34(9.4) 94(7.1)
G. lambilia 22(6.9) 13(4.1) 22(6.7) 35(9.6) 92(6.9)
E.vermicularis 10(3.2) 103(32.2) 21(6.4) 123.3) | 146(11.0)
1. nana 1(0.3) 2(0.6) 2(0.6) 1{0.3) 6(0.5)
T. saginata 0 0 0 1(0.3) 1(0.1)
Multiplc parasites 4(1.3) 31(9.7) 12(3.7) 19(5.2) 66(5.0)
Total 63(19.9) 15338.1) | 86(26.2) | 102(27.8) | 405(30.5)

3.5 Effects of personal hygienic habits on intestinal parasitic

infections

Significant associations were found between personal hygienic
habits (washing hands after using toilet and before eating, washing fresh
fruits or vegetables and the degree of cleanliness of drinking water when
the child outside the home), and intestinal parasitic infections; as the
personal hygienic practices improved the infection rate decreased and

vice versa. (Table 3.3- 3.6; Figure 3.7- 3.8).

Table 3.3 Distribution of cases by hand washing after using toilet.

Answer Positive (%) | Negative| Total
Always 24(14%,24/174) 150 174
Sometimes 40(32%, 40/M124) 84 124
No 22(73%, 22/30) 8 30
Total 86(26%, 86/328) 242 328

(x> =50.65, df=2, p<0.05)
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Table 3.4 Distribution of cases by hand washing before eating.

Answer Positive {%5) | Negative| Total
Always 23(7.0%, 23/159) 136 159
Sometimes 34(10.4%, 34/126) 92 126
No 29(8.8%, 29/43) 14 43
Total B6(26.2%, 86/328)] 242 328

(x* =49.17, df=2, p<0.05)

before eating.

Table 3.5 Distribution of cases by washing fresh fruit or vegetable

Answer Positive (%) Negative Total
Always 18(23%, 18/150) 132 150
Sometimes 35(27%, 35/115) 80 115
No 33(67%, 33/63) 30 63
Total 86(26%), 86/328) 242 328

(x> =39.02, df=2, p<0.05)

when the child outside the home.

Table 3.6 Distribution of cases by degree of drinking water cleanliness

Answer Positive (%) | Negative| Total
Clean 21(14%, 21151) 130 151
Seems to be clean 39(28%, 39/137) 98 137
Not clean 26(65%, 26/40) 14 40
Total 86(26%, 86/328) 242 328

(x> =43.29, df=2, p<0.05)

3.6 Effects of sanitary facilities conditions on intestinal parasitic
infections

Sanitary facilities conditions were found to significantly affect the
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prevalence rates of intestinal parasitic infections among schoolchildren.
Presence of adequate sanitary facilities (e.g., availability a safe drinking
water, presence of municipal piped water and municipal wastewater
disposal system) were found to be associated with lower levels of
intestinal parasitic infections. Absence of adequate sanitary facilities
(e.g., presence of rain fed wells, wastewater disposed in septic tanks or
in an open canals, presence of wastewater flowing in the roads in the
living area) were, on the other hand, associated with higher levels of

intestinal parasites (Tables 3.7-3.11).

Table 3.7 Distribution of cases by the source of drinking water.

Answer Positive (%:) | Negative| Total
Municipal piped water| 61(21%, 61/291) 230 291
Collection wells 25(68%, 25/37) 12 37
Springs 0 0 0
Total 86(26%, 86/328) 242 328

(x* =36.81, df=1, p<0.05)

Table 3.8 Distribution of cases by degree closer to the water source.

Answer Positive (%) Negative Total
Completely closed 38(18%, 38/214) 176 214
Closed but not 39(38%, 39/103) 64 103
completely

[Completely opened 9(82%, 9/11) 2 11
Total 86(26%, 86/328) 242 328

(x* =32.72, df=2, p<0.05)
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Table 3.9 Distribution of cases by the wastewater disposal method.

Answer Positive (%) Negative| Total
Municipal disposal 62(24%, 62/214) 176 214
system

Septic tanks 14{26%, 14/103) 64 103
Open canals 10(63%, 10/11) 2 11
Total BE(26%, 86/328) 242 328

(x* =8.13, df=2, p<0.05)

Table 3.10 Distribution of cases by presence of wastewater flowing in

the roads of the living area.

Answer Positive (%) | Negative Total
Always 18(78%, 18/23) 5 23
Sometimes 34(40%, 34/86) 52 86
No 34(16%, 34/219) 185 219
Total 86(26%, 86/328) 242 328

(x*> =53.03, df=2, p<0.05)

3.7 Effects of family socio-economic status on intestinal parasitic
infection

Socio-economic status of the family was found to be related to the
prevalence rate of intestinal parasitic infections among schoolchildren.
Higher prevalence rates were found to be associated with lower family

income and lower household space (e.g. indoors available house area

(Tables 3.11-3.13).
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Table 3.11 Distribution of cases by the fathers work.

Answer Positive (%) Negative Total
Worker 20(15%, 20/133) 113 133
Fammer 25(50%, 25/50) 25 50
Employee 19(38%, 19/50) 3 50
Private work 19(21%, 19/90) 71 90
Un-employed 3(60%, 3/5) 2 5
Total 86(26%, 86/328) 242 328
(x* =30.96, df=4, p<0.05)

Table 3.12 Distribution of cases by the family income.
Answer Positive (%) Negative Total
Low 10{100%,10/10) 0 10
Median 19(32%, 19/60) 41 60
High 57(22%,57/258) 201 258
Total 86(26%, 86/328) 242 328

(x* =31.33, df=2, p<0.05)

Table 3.13 Distribution of cases by number of house rooms.

Answer Positive (%) Negative Total
Tow or less 48(83%, 48/121) 73 121
Three 14(25%, 14/57) 43 57
More than three 24{16%,24/150) 126 150
Total 86(26%, 86/328) 242 328

3.8 Effects of Parents educational level on

infections

(x* =, df=2, p<0.05)

intestinal parasitic

Higher prevalence rates were found in children coming from

parents with lower educational levels (p<0.05) (Table 3.14-3.15).
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Table 3.14 Distribution of cases by mother educational level.

Answer Positive (%) Negative Total
Illiterate 4(50%, 4/8) 4 8
school 60(22%, 60/270) 210 270
Diploma or higher 22(44%, 22/50) 28 50
Total 86(26%, 86/328) 242 328

(x* =12.61, df=2, p<0.05)

Table 3.15 Distribution of cases by father educational level.

Answer Positive (%) Negative Total
MMiterate 4(57%, 4/7) 3 7
school 58(23%,58/251) 193 251
Diploma or higher 24(34%, 24/70) 48 70
Total 86(26%, 86/328) 242 328

O =7.07, df=2, p<0.05)

3.9 Effects of awareness about intestinal parasites on intestinal
parasitic infections
Knowledge about mode of transmission of intestinal parasites, did

not seem to affect the prevalence rate (Table 3.17- 3.22; Figure 3.16).

Table 3.16 Distribution of cases by knowledge about the method by

which the intestinal parasites transmitted.

Answer Positive (%) Negative Total
Smelling dirty air and | 47(30%, 47/172) 125 172
dust

Touching any thing 11(27%, 11/56) 45 56
dirly

Eating any thing dirty | 28(18%, 28/100) 72 100
total 86(25%, 86/328) 242 328

(x* =1.52, df=2, p>0.05)
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Figure 3.2 Distribution of the most prevalent intestinal parasites in schoolchildren

through out 1999.
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Figure 3.3 Distribution of intestinal parasitic infections in schoolchildren by season.

35 4 32.2

- I Entameaba
‘:D hislol tica
© [ Glardia

.5 fambilia

E M Enderobious
€ vemicula

&

g
&

g

¢3‘)

Figure 3.4 Distribution of most prevalent intestinal parasitic infections in
schoolchildren in the four seasons.
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Figure 3.5 Distribution of intestinal parasitic infections in schoolchildren by
locality.
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Figure 3.6 Distribution of the most prevalent intestinal parasitic infections in
schoolchildren in the three localities.
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Chapter Four

Discussion

4.1 Incidence of intestinal parasitic infections in Qalgilia

district

This study demonstrated clearly the high prevalence rate of
intestinal parasitic infections 30.5% in schoolchildren in Qalqilia district.
However prevalence rate in Qalgilia district (Semi-coastal area) was
relatively lower than that found in preschool children in the Jordan
valley area (Al-jeftlik) (subtropical environment) (45.5%) (Orabi, 2000).
This can be attributed to lower hygienic and socioeconomic conditions
and use of wastewater irrigation in the latter area. On the other hand,
prevalence rate of intestinal parasitic infections in schoolchildren in
Qalqilia district was lower than that reported for some developing
countries including Bolivia (65%) (Cancrini ef al., 1989), and north
Thailand (48.7%) (Kasuya ef al., 1989).

High incidence rates in our population of intestinal parasites
among schoolchildren may be associated with several factors;
overcrowding classrooms, lack of hygienic latrines (toilets), and practice
of unhygienic habits (Oslen, 1998). Children surveyed (4-15) are also
considered (Kan & Poon, 1987) to be as the highest risk group. Children

at this age group are more independent, most active, and are least careful
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about personal hygiene and cleanliness. Therefore, they are most easily
and frequently exposed to infection and re-infection. Higher intestinal
parasitic infections were also associated with overcrowding, lack of
personal hygiene, stored water and food contamination and lack of

latrine maintenance (Hall et al., 1982; Omer et al., 1991).

4.2 Etiological agents

Five species of intestinal parasites in Qualqilia district were
identified as compared with nine in Nablus area (Ali-Shtayeh ef al.,
1989) and four in Al-Jeftlik area (Orabi, 2000). Enterobious
vermicularis, Intameoba histolytica and G. lambilia, prove to be the
most prevalent intestinal parasites in schoolchildren in the study area.

Despite the fact that stool examination is not the diagnostic
method of choice for E. vermicularis (Goldsmide, 1981), this parasite
proved to be the most prevalent intestinal parasite in the surveyed area,
being encountered in 11% of the children examined. Since it was not
possible to carry out the Scotch tape method for accurate estimation of E.
vermicularis prevalence, it is likely that the actual prevalence is even
higher than demonstrated here in this study. The high prevalence of E.
vermicularis can be related to overcrowding classrooms, where infected

and uninfected children were gathered together. No suitable hygienic
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i latrines (toilets) were available at schools and there were no possibility
for the children for hand washing with soap and water after defecation to
break down the cycle of infection and re-infection. Although, in this
work, L. histolytica and G. lambilia were the most prevalent in winter,
summer and autumn, E. vermicularis had its highest incidence rate
(32.2%) during spring (p < 0.05). E. vermicularis infection was probably
facilitated by crowded indoor living, high humidity and moderate
temperature of spring months (Beaver ef al., 1973). It was also the fourth
most prevalent intestinal parasite in Al-Jeftlik area (Orabi, 2000), and the
eighth in Nablus arca (Ali-Shtayeh ef al., 1989) and Saudi Arabia (Abed
El-Hafez et al., 1986). In Malatya in orphan children .(7-11 years old), on
the other hand, it was the most prevalent intestinal parasite with
prevalence rate of 35.1%, followed by G. lambilia and E. histoytica
(Durmaz et al., 1997). Also in Papua New Guinea and Irian Jaya L.
vermicularis was considered the most common intestinal parasite
(Barnish & Ashford, 1989).

E. histolytica and G. lambilia were the second and third most
prevalent intestinal parasites in this study, but were the first and second
most prevalent intestinal parasites in Nablus area (Ali-Shtayeh ef al,,
1989), Jordan valley (Orabi, 2000) and Saudi Arabia (Abed El-Hafez et

al., 1986). The hot humid climate in summer and cold rainy winter favor
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the development of these protozoan parasites (Rinthaler et al., 1988).
These parasites have direct life history, being transmitted from human to
human by feco-oral route during which cysts are discharged in human
stool leading to widespread contamination of the environment occurs and
eventually infective stages are swallowed by new hosts (Roche &
Benito, 1999; Crompton & Savoili, 1993 and Abed El-Hafez eral.,
1986). Also poor public health conditions and personal hygiene and
inadequate health education serve to promote the spread of parasites that
are transmitted from person to person like E. histoytica and G. lambilia
(Crompton & Savoili, 1993). Whatever the pathway is through water,
food or direct spread to passing the parasites to reach the host, hands and
fingers seems to play an essential role in conveying the parasites from
the source to the susceptible host (Han et a/, 1986). As hands readily get
contaminated after defecation especially when water is used for cleaning
the anus, however, thorough washing with soap and water can
decontaminate them. Therefore, health education on hand washing with

soap and water after defecation and before food handling is very

important.

4.3 Helminth parasites

In this study only three helminth parasites were isolatéd, k.

42

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



vermicularis, H. nana and T. saginata. Whereas other helminth parasites
like 7. trichiura, A. lumbricoides, hookworms...etc, were absent. This
may be attributed to the absence of wastewater irrigation of the
vegetables or salad crops that are grown in the Qalgilia district. On the
other hand, the later parasites were found to occur in Nablus area were
wastewater irrigation is fr;:quently practiced, Saudi Arabia and many

parts of the world (Ali-Shtayeh et al., 1989; Kan & Poon, 1987; Abed

El-Hafez et al., 1986).

4.4 The area with the highest prevalence rate

Highest prevalence rate (36%) encountered in Azzun village
schoolchildren, may be related partially to source of water (rainfall fed
water), and type of supply and method of wastewater disposal (septic

tanks) which can increase the risk of water contamination (Cutting &

Hawkins, 1982).

4.5 The season with the highest prevalence rate

Spring has the highest incidence rate throughout the year (p<0.05).
E. vermicularis had its highest incidence rate (32.2%) during spring.
Moderate temperatures and humidity and indoor crowding seem to

facilitate E. vermicularis infections (Beaver ef al., 1973). On the other
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hand E. hitolytica, has its lowest incidence rate during the year. This may
be related to the prevailing moderate environmental conditions, which
may not favor the epidimiologic cycle of that protozoan parasite.

The highest incidence rates of intestinal parasitic infections in
autumn and summer may be partly related to high humidity and
temperature that prevailed during this period, which favor the
epidimiologic cycle of the protozoan parasite, E. hitolytica (Reinthaler et
al., 1988). Thus, the time of the year is very important in the
interpretation of the epidimiologic data.

In this work, incidence rate in autumn was higher than that found
in summer. This increase seems to coincide with the summer holiday
(first of June till the last of August), during which interaction of primary
schoolchildren with each other in an overcrowded environment usually
decreased.

Winter has the lowest incidence rate, prevailing relatively hard
environmental conditions may play an important role in the inhibition of
epidimiologic cycle of intestinal parasites. The incidence of intestinal
parasites has been reported to have seasonal variation in Nablus area,
with the lowest prevalence rates occurring in winter months (Ali-Shtayh

et al., 1989).
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4.6 The prevalence rate according to gender

Males and females schoolchildren seem to be equally affected by
intestinal parasitic infections. However, females (32.2%) have higher
incidence rate, than males (28.7%). This slight difference may be related

to differences in social and hygienic habits practiced by both sexes.

4.7 Effect of Personal hygiene habits on prevalence rate

Personal hygienic habits seem to be strongly correlated with
prevalence rates of intestinal parasitic infections. Practice of appropriate
personal hygienic habits seems to decrease intestinal parasitic infections
in schoolchildren of the study areas. Hygienic conditions level in schools
of the study areas are very low, with no possibility of hand washing with
soap after using toilet or before eating, which in tern enhance intestinal
parasitic infections transmission.

Intestinal parasitic infections are widely prevalent in developing
countries, this has been attributed to poor sanitation and inadequate
personal hygiene (Kan & Poon, 1987; Omer ef al., 1991; Crompton &
Savioli, 1993). Lack of personal hygienc has been demonstrated to
correlate well with higher prevalence rate of intestinal parasitic

infections (Hall et al., 1982).
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4.8 Prevalence rate on basis of sanitary facilities conditions

The present work- demonstrated that the use of proper sanitary
facilities seems to decrease prevalence rate of intestinal parasitic
infections. These include improving in housing and sewage disposal and
water supply (Abedel-Hafez er al., 1986; Kasuya ef al., 1989; Roose,
1997). The prevalence of intestinal parasitic infections was therefore
thought to be a sensitive indication of the effectiveness of improved
sanitation facilities (Mason et al., 1986). Also the provision of piped
water would be expected to be associated with reduction in parasite
prevalence, particularly where transmission is influenced by contact with
infected water or poor hygiene or where the parasite is waterborne

(Mason et al., 1986).

4.9 Prevalence rate and family socio-economic status

The present work demonstrated that family socio-economic status
scems to affect the prevalence rate of intestinal parasitic infections with
high infection rates being associated with low family socio-economic
status.

Poverty, with its attendant lack of sanitation, is well known as a
predisposing factor to parasitic infections (Arene & Akabogu, 1986;

Mason et al., 1986). The prevalence and intensity of some intestinal
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parasitic infections among children is an indication of the standard of
living and environmental sanitation as well as other socioeconomic
factors like family size and income, food availability, dietary practices
standard of child care, and other cultural characteristics of the
community (Kan & Poon, 1987).

This work also demonstrated that parents educational levels seems
to affect intestinal parasitic infections significantly. The lower the

educational level of the father or the mother, the higher the intestinal

parasitic infection rate is.
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Table A.2 Effect of the localities (independent variable) on the infection rate of

intestinal parasites and x” results.

|
1 Dependent variable |Independent variable| Resulis 1 df | P-value
Infection rate of The three Localitics Not significant 2.8 >0.05
|different parasites
infection rate of the Locality Not significant, >0.05
Scparate parasiles except for E. histolytica; 7.9 <0.05
which was the highest
in Azzun (10.4%), E.
vermicularis which was] 14.3 <0.05
the highest in Qalgilia
(14.5%)

‘ . . . .
. Table A.3 Effect of the seasons (independent variable) on the infection rate of
intestinal parasites and x* results.
|

Dependent variable |Independent variable Results y P-value
Infection ratc of The four seasons Significant 33.97 <0.05
diffcrent parasites
Infection rate of the Scason Not significant, except >0.05
Scparate parasites for E. histolytica which} 17.82 <0.05

was the highest in
autumn (9.4 %), E.
vermicularis which was| 141.04 <0.05
the highest in spring
(32.2%) and multiple | 22.91 <0.05
parasites which was the
highest in spring
(9.7%)

Table A.4 Effect of the gender (independent variable) on the infection rate of intestinal

parasites and %° results.

Dependent variable |Independent variable Results v P-value
Infection rate of Both sexes Not significant 1.04 >0.05
diffcrent parasites
Infection rate of the Gender Not significant, except >0.05
scparate parasites for G. lambilia it was | 5.08 <0.05

the highest in females
(8.6%)
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Table A.5 Distribution of subjects and by school name.

I School Name Gender Number of Number of
! children survayed infected cases
'Al-Murabiteen Males 159 50
Falasteen Males 155 47
Al-Esra Females 160 45
Qalqilia Females Females 145 46
Azzun Males Males 191 60
Azzun Femalea Females 192 78
Hableh Males Males 162 38
Hableh Females Females 165 41
Total 1329 405
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| Appendix B

| Participant questionnaire

A) Identification data:

a. Tri'ple name of the child
b. Birth date —--\—-\19—
c. Gelnder: 1.Male. 2 Female.
d. ln;erview date: ---\---\1999.

e. Sclhool name
f Re!sidence: 1. Quagqilia. 2. Azzun. 3. Hablah.
B) Perslonal hygiene habits:
a. Yti:)u wash your hands after using the toilet: 1.Yes, always. 2. Sometimes. 3. No.
b. You wash your hands before eating: 1.Yes, always. 2. Sometimes. 3. No
C. {'J pon eating any fresh fruits or vegetables, you wash it: 1.Yes always. 2.
; Sometimes. 3. No.
d. When you are out side the home you drink from water source: 1.Sure about its
; cleanliness. 2.Seems to be clean. 3.Does not matter its level of cleanliness.
C) Sarj1itary facilities conditions:
a "Source of drinking water: 1.Munucial piped water. 2. Collection wells. 3.Springs.
b. ‘T he source of drinking water is: 1.Completely closed that the passage of any
" thing to it like dust is not possible. 2.Closed but not completely, allow the small
: things to pass. 3. Completely opened.
c. ‘Wastewater disposed in: 1. Municipal wastewater disposal system. 2. Septic tanks.
; 3. Open canals.
d" In the living area there is wastewater flow in the street: 1.Yes, always. 2.

Some times. 3.No.
|

e.. Jewish settlements disposed its wastewater in the lands or water springs of my
L.
+ living area: 1. Yes treated wastewater. 2. Yes, raw waste waters. 3. No. 4. I don’t
|
i know any thing about the matter.

D) Socio-economic status of the family:
a. Fathers work: 1.Worker. 2. Farmer. 3. Employee. 4.Private work. 5. Un-employed.
c. Family income: 1.Less than 300JD. 2.301-600JD. 3. More than 600JD.

d Number of shelter rooms: 1. One- tow. 2. Three. 3. More than three.

| .62

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



|
E) Parents’ educational level:

a. Mothers’ educational level: 1. Hlliterate. 2. School. 3. Diploma or Higher.
b. Fathers’ educational level: 1. llliterate. 2. School. 3.Diploma or Higher.
F) Knoxlivledge about intestinal parasites:

a. Intestinal parasites transmitted by 1. Smiling any thing dirty (e.g. dirty air or
Itiust). 2. Touching any thing dirty. 3.Eating any thing dirty (Stoo! contaminated).

b. Did you infected before with any of the intestinal parasites like, . hystilotica, G.
i‘!ambilia, E. vermicularis, A.lumbricoides, tape worms...ete: 1. Yes2. No. 3.1
don’t know.

c. !Did you have any of the following signs and symptoms, abdominal pain, diarrhea,
'anal itching, vomiting or weight loss, 1. Yes, always. 2. Some times. 3. No.

d. IDid you do any stool analysis before: 1. Yes. 2. No.

e. !If you answer the previous question with yes, the reason for the stool analysis
I‘. was: 1. Described by the physician because I have signs of parasitic infection. 2.
I\ There are a family member infected with a parasite to be sure that I am clear from
I‘ it. 3. As prevention, to make sure that I am clear from parasites.

f I‘Did you receive in the last three months any antiprotozal or anthelmintic drugs: 1.

" Yes. 2. No.
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94/1329), Giardia lambilia (6.9%, 92/1329) and multiple parasitic
infections was (5%, 66/1329).
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