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and 14- to 15-year-olds, respectively. The distributions of
parasites among school children detected in descending
order were: Entameba histolytica (33.7%), Giardia lamblia
(23.6%), Ascaris lumbricoides (14.3%), Trichuris trichiura
(9.3%), Hymenolepis nana (6.2%), Schistosoma mansoni
(3.1%), Ancylostoma duodenale (1.2%), Enterobius ver-
micularis (0.8%) and Strongyloides stercoralis (0.8%).

Conclusions: This study showed that infection by intes-
tinal parasites is prevalent among school children and can
be a crucial public health problem. This study emphasizes
the need for public health interventions to tackle this
problem.
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Introduction

Parasite infections have worldwide distribution, but are
mostly prevalent and endemic in tropical and subtropical
countries, particularly in rural communities with poor sani-
tation. The World Health Organization (WHO) and UNI-
CEF 2006 reportedI that at the beginning of the Water for
Life decade, 1.1 billion people did not have access to an
improved source of drinking water. Furthermore, 84% of
the population without access to an improved source of
drinking water live in rural areas. Unfortunately, 2.6
billion people, more than 40% of the world’s population,
do not use a toilet, but defecate in the open or in
unsanitary placesA2 Therefore, if the current trend persists,
nearly 1.7 billion rural dwellers will still not have access to
improved sanitation by 2015.

The pattern of distribution depends mainly on the avail-
ability of certain conditions required by parasites, conditions
such as suitable climate, human activity, population move-
ment and poor sanitation.’ Furthermore, intestinal parasites
are prevalent where poverty prevails, where sanitation is
inadequate or non-existent and where more health aware-
ness and care are needed; these are factors that should be
considered in most developing countries, particularly in rural
areas.”

Intestinal parasites, including Schistosomiasis, which is a
major cause of morbidity, are directly correlated with
poverty and poor sanitation. According to WHO,*
schistosomes are the primary cause of morbidity and
mortality in the tropics, after malaria. Their spreading is
closely interwoven with the customs and habits of the
individuals in the community. It has been estimated that
out of 500—700 million people in 77 countries exposed to
potential schistosomal infections, 200 million are actually
infected.” The transmission of intestinal parasites is
effected directly or indirectly by objects contaminated with
faeces. These include food, water, nails, and fingers,

indicating the importance of faecal-oral human-to-human
transmission. Moreover, agriculture and food production
(e.g., raw vegetables) can be one of the main sources of
parasitic infections.’ Interestingly, soil-transmitted parasites
are more prevalent in regions where warmth and moisture
are abundant. Khuroo et al. (2001) reported that an esti-
mated 1.4 billion people are infected with Ascaris lum-
bricoides worldwide, and the intensity of infection is highest
in children under 10 years of age. Indeed, Trichuris trichiura
is common among children, particularly among children
under five years of age; it causes severe infection and serious
clinical problems.” Furthermore, parasites with direct life
cycles, such as Entameba histolytica, Giardia lamblia,
Hymenolepis nana and Enterobius vermicularis, are spread
more easily and more commonly among children.

In Yemen, several studies have been conducted to inves-
tigate the profile of parasitic infections among different
populations in Yemeni communities. Studies by Farag et al.,
1985% Azazy and Al-Tair, 1999, Al-Hadad and Al-Sabri,
1998,'° Azazy and Raja’a, 2003,° Raja’a and Mubarak,
2006,” and Al-Shibani et al., 2009'% were carried out on
the Yemeni population in different districts, but no similar
study was conducted in Ibb Governorate. Therefore, the
primary aim of the current investigation is to unveil the
status of infection with intestinal parasitosis. The
prevalence of parasitic diseases among school children
occupying rural and urban areas was emphasized.

Materials and Methods

This cross-sectional study was conducted in rural and
urban areas, and the field investigation was conducted in
October and December, 2010 in Ibb, Yemen. A multi-stage
random sampling method was followed to select the study
sample size. A total of four schools were selected from both
areas (two from rural and two from urban areas) using a
simple random sampling technique. The students were
selected following systematic methods, yielding 258 stool
samples from boys and girls attending primary schools. The
school children were cooperative, and the selection of schools
was conducted with the informed consent of the educational
authorities and the agreement of each school head-master.
Participants were informed prior to their inclusion in the
study; they were selected randomly, and their ages ranged
from 8 to 15 years old.

Standard guidelines for the collection of specimens for
laboratory testing were followed. Before beginning specimen
collection, we explained the procedure to the schools’ prin-
ciples and students. During collection of the specimens, we
followed appropriate precautions for safety to avoid
contamination and take a sufficient quantity of material (as
guided by the laboratory tests). For stool samples, expert
health workers collected the samples, placed them in a cold
box and immediately transported them to the laboratory as
quickly as possible. Each specimen was assigned with a
unique identification number and labelled by the collection
team. Each label contained the: student’s name, unique
identification number, specimen type, date and place of
collection, and the name or initials of the specimen’s collec-
tor. The investigations commenced as soon as possible after
the samples were received.
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