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1. INTRODUCTION

Intestinal parasitic infection are among the major diseases of public
health problems in many countries | Although manv advanced studies
have been done in this field during the 21% cenury . All show still
million or billion of world communists are suffering from intestinal
parasitic mfection . Human intestingl parasites  infection  are widely
distributed throughout the world especially in areas where poverty |
lose of hygiene and saniation . lack of public water supply | lower
socio-economical groups , an inadequate envirenment condition and
ever-crowding prevail in under-developed tropical and subtropical
countries  (Biolley er af ., 1990 : Kelana, 1993 - Savgl et al.,1995 and
Borda eral.,1996). The impact of these diseases is greater in developing
countries where 80 % {16 millicn) of deaths in 1993 were attributed 10

infectious and parasitic discases (WHO, 1995) .

The prevalence of parasitic infection at any given time and place
is determined by combined effect of three main faclors: {1) a source of
infection. {2} a mode of tansmission (3} the presence of a susceplible
host {Neva and Brown , 1994) . Not all parasites are pathogenic. the
presence of parasites unknown pathogencity or which are non-pathogenic
is still relevant , because these organisms have similar life eyveles and

transimission rowtes (Levinson and Jawety 1998) .

Chiidren ure more susceptibie 10 water and ood-bormn infections
because their immune sysiems are not fully developed and their
activities and  hygiene practices put them at greater risk of infection
thun older age group ( Arfaa , 1994 | Bahman . 1992 and Fabiang lara

and Carolina . 2002). Infection with intestinal parasites has been
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asseciated with stunting in linear growth . phvsical weakness and low
educational achievement in schoolchildren {Nokes ¢ af |, 1991) . The
chances ol infection are increased by environmental conditions favouring
the extracorporeal existence of the parasite and by lack of
sanitation and communal hygicne { Neva and Brown, 1994} . The school
environment s important as well as the home environment because
children stay most of the day in the school clusses , so it refiects

its effect on their health (Michael eral . 1986) .

Bad environment features observed in school as weli as in popular
areas are nisk factor 10 the infection and conmiribute 10 increase (he
prevalence of intestinal parasitic discase . (Gave et al., 1994y . Many
magnitudes of  traditional control measures have failed to curb the
parasitic infection (David and Liu ,1994) . The control of parasitic
diseases includes many procedures viz reduction of the sources of
infection in human being by therapeutic measures, education in
personal prophylaxis to prevent dissemination of infection . sanitary
control of  water , food | living and working conditions und waste
disposal . control ol reservoir hosts and vectors (Neva and Brown .
1994) . Prevalence of parasitic infection differ fram Tegion 10 region
because of several environmental . social and geopraphicul factors
(Legesse and Erko . 2004) . Few studies have been done on the
prevalence of intestinal parasitic infection in Libya { Dar and Friend |
1979+ Dar eral . 1979 : El-Boulaqi et af . 1980 ; Al-Tawaty er af .
1998 . Bugharara et af , 1999 and El-Ammari eraf . 2004 2. b ) . There
are still several localities for which epidemiclogical information is not

available .

Fd
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[n developing country like Libya , the epidemiological patterns of
parasitic diseases are further complicated by the arrival of large number
of migrant workers leading 10 destabilizing effects on the normal patern

of disease ransmission .

The aim of this study is to determine (1) The prevalence and
tvpes of intestinal parasites both pathogenic and non-pathogenic in
representative sample of primary schooichildren in different  disirict
authorities of Sirt city, (2) The detailed comparison of the distribution
pattern of these parasites umong these children and (3) The role of school
environment on the spread of parasitic infection among schoolchildren
and {(4) Investigate the relationships between parasiic infection and
demographic , behavioral , socio-economic and environmental faciors

assoctated with the parasitic infection .
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Literatare Review

2. LITERATURE REVIEW

Human parasites stitl account for large loss of tife. wide spread
morbidity and the retardation of economic development in many
countries . It hus been reported that the prevalence rates of parasitic
diseases are high and a 102l number of protozoan and helminthic
infections curremly existing worldwide out numbers the 1otal world
population , because of the multiple infection (WHO |, 1986). Intestinal
parasitic infection is considered to be one of the most common tropical
discases in devetoping countries and the prevalence in these countries

ranges from 30-60% (WHO, 1987) .

A large number of literature made on intestinal parasites in human
and their control measures. protozoa and helminthes infection are still
endemic in many countries particularly in the developing ones where
sanitary and ecological factors favour their prevalence and spreading

(Sabbour and Farid . 1978) .

The parasitic diseases ure the major medical problem when they
predispose 1o malnourishment and impairment of physical and memnal
development in children. Intestinal parasites can lead 10 reduced
immunity . calory and protein deficiency, vitamin A defltciency and
eventuatly death {Kelana . 1993) . Many suggestion plav important rele

for the study from the point of view of human health and hygienc

The first report on the intestinal parasites in children in closed
community was conducted in Benghazi city by Dar and Friend (1979).
Dar er al . {1979) studied the incidence and prevalence of parasitic

infection in primary school children in Benghazi. The study revealed that
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“overall prevalence was 27.6%. the higher infection among Giardia
Lambiia and Hymenolepis nana, while the lower infection among
Emamochba histolvtica, Ascaris Lumbricoides and hookworms | The
prevalence of intestinal parasites in primary school children in Benghazi
city, Libya, was studied by El-Boulaqt er ¢f.(1980) . The results showed
that 75.6%. 68.8% of children were infected with protozoa and
helminthes  respectively. The most common  parasites  were
Adumbricoides, Emamogha cofi. and £ histelvtica. The sex ol children
had no effect on the prevalence, but age, culture and socio-economic

status had some tmpact .

A study conducted by Annan er @f. (1986) on the prevalence of
intestinal parasites in pre-school children in Ghana, they found 11
parasites in them. There was no sexuat differences in prevalence of these
parasites which varied from village 1w village . Elgindy er af. (1986)
examined the parasitic infection in school students in Suez Canal with the
possibic immunological changes. Revealed that in Port Suid, the
commoncest parasite was G. fambiia 20.4%, followed by A. fumbricoides
18.4% and the less common was Schistosoma haemaiobium 3.1%. In
Ismailia, the commonest parasite was S . haemarobinm 31.4% , followed
by Enterobius vermicularis 18.2% and the less common was Taenia
saginata 0.4% .In Sucz | the commonest parasite was E . vermicularis
20.2% , lollowed by £. Fistohuica 193 % and the less comimon was

S mansoni 1.9 % .

Hammouda efr @/, (1986) investigated the impact of parasites on
the nutritional status of infecied school-children in both urban and rural
areas of the western regions of Saudi Arabia . The study revealed that the

effect of parasitic infection on the growth parameters of children was

1A
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light, but was evident on heamoglobin level | particulary in rural areas,
and those infected with more than one parasites had anemia . Michael
et al. {1986) studied the role of schocls environment on the spread of
parasitic infections among schooi children in a King Mariute, Alexandria,
Egvpt . They observed that the light, vemilation and types of [loers of
¢classes had a significant impact on the prevalence of most parasites. Also,
poliution of drinking water, contaminaiion of door lockers, and presence
of cysts and /or ova of parasites in sweeping were associated with higher

rates of parasitic infections .

Wilson er af. {1987} made detailed investigation on the prevalence
ol schistomes and intestinal worms in Morendava . Dula was collected
on nutrition . agriculture and the use of water . The result revealed that in
two schools within the areas of a major irrigation scheme the prevalence
of Schistosoma was 69% and 50% . Those children were sufler from at
least with one other intestinal worm. In a school outside the main
irrigation area, the prevalence was much lower 7% , but nutritional

standards were also lower .

A study conducted by Avhan er al. (1988) on the prevalence of
intestinal parasites in the studems of two primary schools in Ankara. In
this study only 1wo parasiles were detected . namely Glamblio (11.5%)
and £ vermicularts (8%). Reinthaler ez of. (1988) in El Salvader . studied
the prevalence of intestinal parasites. in children with diarrhea and
revealed that the prevalence rate was 49% . of which 53.4% showed
o single infection, 31.7% double, 3% triple and 1% quadriple infection.
Sterba er af. (1988) swdied the gastroiniestinal parasites among
agricultural workers in the south Bohemian region in Czehoslovakia .

they noted that seven species of parasites © Tsaginara (0.3 %%)
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Evermicularis (10.1%), Glamblia in 1.0%, Endolimax nouna {0.8%),
Ecoli (0.7%) . Emamocha hartmani {0.2%) | and Chilomastix mesnili
(0.5%) . The study showed that the ecreatest number of parasiles was
found in students of the secondary agricultura! and technical school. The
prevalence of parasitic infection among patients atiending King
Abdulaziz Univarsity hospital. Jaddah. was swudied by Al-Favez and
Khogheer (1989) . They found that the prevalence rate was 31.3% and E

ditofhtica and G lambliac were commonest protozoan parasitgs: |

A study conducted by Develoux ef ¢f. (1959) on the prevalence
of intestinal parasitic infection in children in Niamey (Niger). The most
common parasitic infection were giardiasis 31.7% and amoebiasis 12.8%.
The onlv commonly recovered helminth was /1. nana 10.8% . Mercado
er al. (1989) conducted a survey on entero- parasitic infection in children
rom five schools in Santiago. Chile, The most parasitic elements were
found in the following percentages :© Blastocysiis fhominis 51.8% ,
E . vernicularis 39.9% , G.lamblia 321, Ehisiohtica 1.8 %. H.nana

2.1% and A umbricoides 0.4 % .

Robertson er al. (1989) made detailed siudies on soil-transmitted
helminth infections in school children from Cocle province. Republic of
Panam. The overall prevalence of Alumbricoides. hookworm and
Trichuris trichivra infections were found 1w be 1820 12,0 and 27.5%
respectively. There were significant differences between the infection
values for children attending the difterent schools, but not wih respect 10
ape or sex . Shirokasuva ef ol (1989) conducted a survy on the
prevalence of parasitic infection in school children . in Thiland and found
the most common parasities were hookworms, 20.3% followed by

fonarna 11.4 9%, Swrongyioides siercorialis 11.2 % . Glamblia 7.7 %,

b |
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Opisthorchis viverrini 7.5 % Ecoli 69 % . und E. histolvtica 4.5 % .
Biolley er al. (1990 studied the  prevalence of hntestinal  parasites in
school-chitdren in Chile. they found that the prevalence rate was B5.4% .
the commonest parasites were Glamblia . 37.8 % . T arichura 22.2 % |
and Afumbricoides 12.6%. Among commensal parasites £.colf 45% and
E.nana 33.33% were the commonest. Bosman ¢ al. {1991) conducted a
study on ihe prevalence and intensiyy of imestinal parasites in children at
Futa Dialon . republicat ol Guinea . they found that the prevalence of
intestinal prowzoa was 58.5% in Daka. 62.3% n Timbia madina and
76.5% in sombili . while infection rates for heiminthes were 104 % .

24.7% and 47.7 % respectively .

A study conducted by Coskun (1991} on prevalence of intestinal
parasiles in primary school studems in Turkish, and detected six different
parasites in them. because of bad social staius and environmental
conditien. The most common pathogenic protozod and helminthes were
Adumbricoides 12 % . followed by G.lamblia 9 % . Hpana 7.1 % .
E.histoivtica 6 % and T.rrichinra 2.6% respecuvely. Gurses er al. {1991)
studv the intestinal parasiies in primary school children of different
socin-economic status and environmental condition in Turkish . The age
rang was between seven and 13 vears. 43 % of the patients were femaies
and 37 % of the patients were males . The study revealed the overall
prevulence of parasite incidence was 29.3 % . Gllumblia 15.7 % was the
most common parasite detecied, followed by £, vermicularis 10.5% and
A dumbricoides 2.3 % . Morsy er al. (1991) cenducted a study on the
endoparasiles in two primary schools {6-12 vears old) in Qualyob city in
Egypt . and revealed that sichistosomiasis (8.8 %0) . amoeblasis (7.81%) ,
giardiasis (9.05 %) . ascariasis (9.05 %) . and cnterobiasis (0.9 %) . and

endoparasites transmitted by amoinfection represented 9.84 % .
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Omar e¢r ol (1991) condected a survey on imtestinal parasitic
infection in school-children of Abha { Asir) ., Saudi Arabia . they found 11
common parasites in them. and 24.3% of them were infected with one or
more species . They found the most common pathogenic protozoa was
Glamblia 109 % | followed by E histofviica 4,195 . 'The non-pathogenic
provozoan . £. coff had the highest prevalence rate 11.3 % . Koksal et af.
(1992} Investigated the intestinal parasites in primary school sindents in
Trabzon . Thev found that overalt prevalence rate was 65 %, The study
revealed that 4. fumbricoides 15.7 % . Tirichinra 22835 % . G. lamblia
7.14 % . A study on intestinal parasitic infections in schoolchildren from
rural and urban arcas tin Pemba Island . Zanzibar, Tanzania revealed that
all individuals were  infected with helminthes . and more than 97 % of
them were infeclted with more than ons species and there was no
significamt difference between results from the urban and the rural areas

{Albonico er af.. 1993)

Al-Sckait et al. (1993} swdied the prevalence of pathogenic
intesunal parasites in Saudi Arabia schoolchildren The study revealed
that the intestinal pathogenic parasites were [ound in 22.6 % of children .
The major parasites detecied were Glamblia (13.5 %) . S.mansoni
(3.8%), £, histobvtica (2.5 %) M. nana (2.3 %%} . A, fumbricoides (2.0 %)
and Evernticalaris (1.0 %) . Prevalence of inmestinal pavasites was
significantly associated with child’s age . sex . fathers educationa) level |
non-public water supply and inadequate latrine tvpe . The highest risk
group was children 6-8 vears old | whose futher were illiterate and had

no latrine |

Erko and Tedla (1993) studied the wransmission of schistosomiasis

and soil transmitied parasites in northwest Ethiopia . the study revealed
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that the prevalence rates for 8. miansond and other intestinal heiminthes
were computed. They noted that the human behaviour and waste disposal
were observed 1o be conducive for transmission of schisiosomiasis and
other parasites infection . Meloni er ef. (1993) conducied a survey on the
prevalence of Gllumbiia and other intestinal parasites in children . dops,
and cats from Abortginal communities i the west Kimberlev revion of
Western Australia . Thev found Gllamblic was the most prevalent
parasite in children 32.1 % and aduits 12.5 % . The high prevalence rates
ol G. famblia and other enteric parasites in this survey are indicative of
poor living condittons and low jevels of hvgiene . Nimri {1993) .
Examined the prevalence of 8. ominis infections in preschool children in
northern Jordan . The study  revealed that B, hominis was found in 63
(23%) of 230 s1p0] specimens of the cases examined . 38 {15 %) of these
specimens comgined this parasite alone . The a appearance of severs
symptoms was associated with increased numbers of parasite in the

digrrheic specimens .

Enekwechi and Azubike {1994) preformed detailed studies on

the prevalence of intestinal parasites among the schiool children in Nigeria
The study revealed that 4. lwmbricoides was 208 % . foliowed by
Tirichiura 133 % . Necator americanus 13.0 % . T. saginaia 2.3 % .
Sstercoralis 1.3 % and Somansoni 0.3 % and intestinal protozoa parasites
were Ehistofviica 0.8 % and Qllamblio 0.1 % . the overall infection was
31.9 % for males und 27.3% for females and the infection rate was more
prevalent in male and {emale children in the age (10-12 vears) . Hassan
(1994) made a study on the parasitic infection in primarv and sccondary
schools in Giza Governorate . Egvpt . And the studv revealed tihat the

parasites transmitted by autoinfection (entrobiasis 1.1% . H.nana 6.2%) .

I
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followed by the skin penetrulion (Ancvlosroma doudenale 5.7%) and

contarminated food (amoebiasis 22.4 % . ascariasis 1.5 %) .

Kappus er ¢, {1994) study tniestinal parasites in the United States.
they found that the prevalence rate was 20 % and the most common
protozoan parasites were G.lamblia 7.2 % . Ecoli 4.2 % . Enana 4.2 % .
B.hominis 2.6 % and E.Aisiohtica 0.9% and helminthes were hookworms
1.3% . T wichinrg 1.2 % and A fonbricoides 0.8 %6 . A study conducisd
by Niumri and Batchoun (1994} on prevalcnce.(nf Crvprosporidivm sp. in
elememary school children i northern Jordan . revealed that a
Cryptosporidivm sp. was found in 40 specimens {4 %). however , only 13
specimens had ermyrtosporidiam sp. alone. and these 13 specimens were
from symptomatic children with diarrheic stool . Contact with animals
was evidem and where contaminated donking water could have been =

major source of infection

Norhavati er af. (1994} studied the infection rate and relationship
of ¢nterobiasts with socie-economic status in children aged 1-8 vears in a
rura) area in Malaysia, The study revealed that the relation to age and sex
eroups and the rate of infection was significantly higher in older children
(3-7 vears} .They showed 40.1% were infected with £ vermicularis. In an
epidemiological study on intestinal parasites in Northern Morocco |, 4643
siool samples were examined . out of which 2037 were positive for
intestinal parasites and the total number of delected parasites was 4816

(Jimenez-Albarran and Odda | [994) .

The prevalence of intestinal parasites umong children living in
Gombak . Malavsia was determined by Rajeswari er af. (1994) . Thev

found that overall prevalence riale was 62.9 % and the prevalence was

11
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association with socio- economic status . water supply . and family size .

Al-Bissa er al. (1993) examined the prevalence of intestinal parasnes

among children in Saudi Arabia . In this swudy the most affected age

group was 3-9 vears and they found the commonest protozoan parasites
.

was & lamblic 9 % and E. histolviica 5 % whiie the helminthes |, was

H. nana 2 % followed by E. vermicularis 2% .

Nikolic ¢r af. (1993) conducted a survey on intestinal parasite
micction in schoolchildren in Sebria . Thev found that 31% of the children
infected with G.lamblic . E. vermicularis . A iumbricoides and
T trichiura they noted that the results showed that the chemotherapy
to be an important in the conrol of intestinal parasitic infections . Palmer
and Bundy (1993} studied the cpidemiology of human Aookvorms and
Adumbricoides infestations in rural Gambia . they found hoskworms
probably N. americanus and A fnmbricoides were the most prevalent
heliminthes at prevalence levels of 30 % and 23 % respectively . Other
parasites present were Larichivra 2.4 % and S.mansoni 1.2 % . Sayvgi
er al. (1993) studied the prevalence of imestinal parasites in students of
adult educational center in sivas . Turkey . They found that 37 had more
than one parasit¢ . 87 had onlv protozoz . The infection rale of parasites
was as following : G.lamblia 8.2 % . E.histolvtica 1.2 % . Ecoli 17.9 % .
A himbricoides 2.3 % . T michiwre 0.8 %, £ vermicularix 2.6 9,

Fsuginala 160.7% . H. nana 1.0 %0,

Borda et af. (1996} siudied the prevalence of intestinal parasites
among children in San Cavetano . Argentine . The study showed that high
prevalence of intesiinal parasites in these arcas as a result of poor
environmemal . lack of public water supply . They found thai the

infection with G lamblia was 27 % fellowed by hoofoworms 29 %, E.coli
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17 Y% £ vermicularis 4 % . S stercoralis 2 % and A fumoricoides |
T.arichiura , T.saginara . Isaspora beli, lodamocha huischiil . and
Balantidium coli (cach 0.5%). Mahdi etal.(1996) . Studied the occurrence
of Criprosporidiosis among Iraql schoolchildren . They found that the
frequency distribution of Cryprosporidinm among 114 positive cases with
intesiinal parasites was 18.3 % . the boy to girls ratio was 1 : 2 among the
Cryprosporidism-puositive children . The associated symptoms were fever

and vomiiing .

Kabatereine er @f . (1997) studied a cross-sectional survey on
inlestinal parasitic infections in primary school-children in Kampala
Upanda . They found T. wrichura (28 %) . hookworms (12.9 %} and A,
lumbricoides (17%) were the commonest parasiies . however S. mansoni
S stercoralis, E. vermicnluris | E. coli and E histolviica were less
common . They found that refuse dumps were the main source of
infections . Muhfouz eral, (1997} . Made a study on the prevalence of
imestinal parasitic infections among preschool children in an urban
squalter seitlement in Alexandria . Egypt . The study revealed that the
stool samples were collected from 658 preschool children beiow 3 years
of agre and examined for imestinal parasites . Overall prevalence rate of
infections with the intestinal helminthes and protozoa were 47.3 % and
31.5 % respectively . which were very high compared to previously

reported figures for this age group in Egypt .

Curtale et ol {1998) made 2 siudv on anemia and intestinal
parasitic infections among school children in Behera Governorate. Egypt.
The study revealed that the prevalence of anemia in the arca was high
(90%) . The most common intestinal parasitic infection were G.lamblia

24.7 % . E histolvtica 11.5 % and S.mansoni 20.7 % . In this study found
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that ., G lambiia was swatistically sienificantly  correlated with Tow

huemeoglobin levels (P<Q.03} .

El-Buni and Khan {1998) reported an overall prevaience rate of
12.88 %0 0.24 % G lamblia | 394 % E fisiofvica . 2.62 % E. coli and
0.07 % I. hominis of protozoan intestinal parasites among the children
attending the children’s hospital in Benghazi .In another study done by
Magambo er af. (1998 in sombern Sudan | s1oo] samples of 275 children
(ape 6-13 wvears) were examined for parasitic infection . The rate of
infection was about (13.1%) with the hookworms followed by § .
stercoralis (3.3%) . T wrichivra {1.8 %) . however A lumbricoides and
vestodes were not detected in population . the most common intestinal
protozoan were E. coli (37.8 %) . E. Iustohrica (28.4 %) . and G. lamblia
(9.8 %) respectively . The results showed that the infection rate was

slightlv higher in males than females .

In cross-sectional study of inestinal parasites Boia er af. (1999) in
Novo Alrao. state of Amazonas . Brazil. they found §7.6% had one or
more parasites and A Jwmbricoides 351% . Ehistolvtica 29.1%
G.lambiia 17.4 % . Bugharara er al. {1999) made a study in Benghazi ,
Libva , stool sumples of 188 children {uge |-4 vears) suffering from
diarrhea were examined for parasive miection . The infection rate of
Ehistolviica {(18.6 %) was the highest . followed by G. lamblia 5.85 % .
Cryptosporidium sp. 3.19% and E.cofi 3.12 %, respectively . Glickman
ef af.(1999) studied the children  intestinal parasites  in Guinea . the
results revealed that the prevalence was 33.5 % . the most common
parasites were hookworns 33.7 % . followed by A. fumbricoides 19.8 % .

,

T trichura 12.2 % and S. stercoralis 10.1% . A study conducted by Paul

et al. (1999} an the prevalence and intensity of imestinal helminth
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infection among primary school children in Visakhapainam . The overall
prevalence of infection was 82% . The most common parasite was
A fumbricoides with prevalence of 75% followed by T arichinra 66% and

hoakworms 9% .

Plonka and Dzbenski (1999} siedied the epidemiological situation
of infection with iniestinal parasites among seven-vear old children
attending first classes of elememary schools in Poland; the study revealed
an overall prevalence was E. vermicularis (16,45 %4) . A. lumbricoides
{2.8%). G. lamblia (1.02 %) . E.coli (0.73 %) . and T. trichiura {0.25 %) .
The result showed thut the decrcasing frequency of infection with
intestinal parasites and a litile infiuence on the epidemiological siwation
of intestinal parasites in the affected regions . Reves et al. (1999} A study
conducted in Bogota . Colombia . among 198 rural school- children ages
5 to 15 vears demonsirated that the prevalence of 4. Lumbricoides was
36.4 %, Trrichiura 34 8% | hookvorms 18.2 % . and S stercoralis 4.5%

% had

In addition 31 % of the children were at risk of malnutrition . §3
low hematocrit levels . and 33% had low hemoglobin levels . Most of

these children had a deficit in learning capacity .

Yassin ef al. {1999) made a study on the prevalence of imestinal
parasites among schoolchildren in Guza city |, Palestine | they found 1hat
the overall prevalence was 27.6 %% and G. lumblic 62.2 % was the most
frequent .Chakma er a/. (2000) studied the prevalence of anemia and
worm infection among  school children (6-14 vears) in tribal areas of
Madhya Pradesh. The results revealed that 30.3% of children had severe
anemia and 50 % of children had intestinal parasites the most common

parasiies were hookworms (16.3%) and 4. Iumébricoides(18.5%) . Habbari

et af. (2000) conducted a swdy in Beni-Mellal . Moroeco , on the possible

—
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health nisk associated with environmental pollution on the transmission of
parasitic infection . The result revealed that the waste water use in the

area leading 10 high risks of parasiuc infections .

Lee er af. (2000 a) conducted a survey on imestinal parasites
amoeng children and adolescent fiving in Legaspi ¢itv . the Philippines |
the infection rates of primary school children . preschool children and
adolescents were 93.5 % . 64.7 % . and 87.5 % . respectively . The
infection rates were 51%  with Farichivra, 40 % with A fumbricoides |
23.4 % with hookworms , 13.6 % with Lbuschlii . 14.1% with E.nana .
¢.4% with E.cofi and 7.8 % with G.lamblia. There were 33 cases with
multiple Infection (51,6 %) . Lev ef af. (2000 b) investigated on the
intestinal parasites infeciton in school children in Kaohsiung Coumty .
They found four species of helminthes (A fwmbricoides followed by
hookwerms . Tarichinra and H. nung) and three species of protozou
(G.lamblia | E.coli and B.hominis) were detected . Males and females had
the infection rates of 24% and 11% respectively . The infection rate of g
boriginal and non-boriginal children were 17 % and 14 % . respectively .
In this study noted thai the infection rate of intestinal parasites amony

rural primary school children in this region remains high

Rajad et af. (2000} conducted detailed studied on the prevalence
and focal distribution of schistosemes infection and their relation 1o the
environmental factors in school children in Yemmen . This swdy
revealed that a schistosomes infection rate of 37 % . The S.mansoni
prevalence was33 % . S.remarobia was 3 % and mixed infections were
3% . The infection rates with other parasites were as follows ; Giardiosis
8%, Amoebiosts 14 % | ova of f1. nuna was seen in 13 % . Taeniosis

affected 13 % and  Evermicudaris 1% . No significant association was
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found with the age of the child | parent’s education . availability of latrine
or houschold siand pipe water .The prevalence of intestinal parasites and
their relation 1o anemia and nutritional status of school children in Gaza ,
Palestine was studies by Shubair er @/, (2000) . The swudy reveaied that
the overall prevalence was (24.6 %) . G. lamblia (62.2 %) was the
commonest parasite followed by A Jumbricoides (20 %) and E.
hisiolviica (18 %} . No correlation was observed between sex and
prevalence of anemia . A study conducted by Yamamoto er af. {2000) on
effect of intestinal helininthiasis on nutritional status of school children in
Sinilena, Phiiippines . They found that the prevalence of Ascaris and
Trichuris was 40.3 % und 71.4 % respectively . and 36.4 % of infected

children had both Ascaris and Trichuris infections .

Saifl and Wajihullah (2001) conducied a survey on the imestinal
parasitic infection in school children aged 5-13 vears in Ujhani town of
District Buduum (uttar Pradesh) . The study revealed that 38.41% of
schoolchildren were harboring one or more intestinal parasites | Among
protozoan £ histolvtica exhibited the highest rate of infection 14.98 % .
while G.lgmblia had the prevalence rate of 7.08 % . Among helminihes,
A.dumbricoides had prevalence rate of 10.62 % . whereas . nana
exhibited only 2.72 % . However mixed protozoan and double infections
with helminth parasite had prevalence rate as low as 1.36 % and
1.65 % . respectively . In this swdy found that the high prevalence of
intestinal parasitic infection in schoolchildren reflects the Tow socio-

economic status and poor hyveienic and sanitation conditions .

A study conducied by Lee er @l {2001) on a survev of the
infection rate of E. vermicularis among students in four primany schools

in Gangwn-do, Korea . The study revealed that the 8.5 % were infected
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with Evermicularis demonsirated by the adhesive cello 1ape anal swab
method . The infection rate ranged {rom 8.3 % to 11.8 % among the four
schools . The Infection rate of males and females was 10.7 % and 7.7 %
respectively. They found that confismed cases were treated with

albendazol three times at an interval of 13 days .

Merid et af. {2001} studies intestinal helminthic infeciion among
children at Lake Awassa Area . South Ethiopia . The study revealed that
the overall prevalence for at least one helminthic infection was 92.7 % .
The most prevalent parasites were d./umbricoides (76 %), Hookworms
species (62,5 %) 77 wrichiura (60 %) and S, mansoni (33 %) . Three cases
of | [etrophid infections transmiited by eating raw fish were also recorded.
The study by Prado er al (2001) on the prevalence and intensity of
infection by intestinal parasites in schoolchildren aged 7 10 14 vears
living in the city of Salvador . The study revealed that the prevalence of
infection by at least one species of protozoa or helminthes was 66.1%, |
Prevalence of infection by heiminthes increased with age . For all

helminthes species male children presented the highest prevalence .

Thiong'o et @/ (2001) cxamined the intestinal helminthes and
schistosomiusis among school-children in Kenva . Thev found that the
overall prevalence of S, mansoni was 31.6 % | hookhworms 368 % .
Trrichivra 21.8 % and A. fumbricoides 16.53 % . the infection with §.
mansoni in (34.9 %) girls s higher than boys (24.6 %) . whereas infection

with ivokworms is higher in boys (39.0 %) than girls (34.5 %) .

Adekunle and Lola {2002) made a study on intestinal parasites and
nutritional s1atus of Nigerian children . Results revealed that the 55.8% of

the children had no intestinal parasites while 442 % of the children were
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found to have one form of the imestinal parasites . For the helminthes |
39% were Ascaris . 284 % Trichuria and 26.5 % for hockworms while
the protozoa . 35.3 % were £ cofi |, 32.5 % Enrumocba histohtica and
19.7 % Trichomonas homins . A study done by Acha Rodina and
Teodorescu (2002) on prevalence of intestinal parasites in schoolchildren
in three localities (Rimal |, Jabalia village |, Jabalia Refugee camp) | in
(aza Governorates Palestine . The prevalence rate was higher in the rural
area (33.3 %) foliowed by the Refugee camp (48.8 %)} and urban area
(33.0 %} . Many cases of poly parasitism were deteeted | especially in the
rural area. The main intestinal parasites were £ histohtica . Glamblia
and A. fumbricoides . with a high prevalence leve! | Prevalence levels of T

trichiura and H. nana were low in all investipated localities

Erosie er af. (2002) studied the prevalence ol hookworms infection
and hemoglobin status among rural ¢lementary schoolchildren in southern
Ethiopia . The overall prevalence rate was found to be 69 % . Of the 292
positive children . 1.4 % had quadrate infection . 9.3 % triple infection .
30.0 % double infection , and 39.3 % single infection . Eight species of
parasites were recorded | the most dominant was 4. fumbricoides (40 %)
followed by hoolworms species (26.8 %) and Tirichuria (14.7 %) . The
overall prevalence of anemic condition {below normal level of
hemoglobin) was found to be 20.6 9% (87/422) . Low level ot hemoglohin

was not significant associated with hookworms infection .

Lee er ol (2002) conducted a survey on the intestinal parasitic
infeciion  among primary schoolchildren in Kampongcham . Cambodia .
The overall infection rate of intestinal parasite was 54.2 % (males |

57.3%, females . 30.8 % .The infection rate of intestinal helminthes by
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the specics were as follows @ A Jumbricoides 26.3 % | Echinostoma sp.
15.6 Y. hookworms 6.4 Y. Opisthorchis sp. 1.0 % . Rhabditis sp. 2.4 % .
and Trrichinra 0,4%. Thu.inﬁ:cliun rates of intestinal protozoa were as
ollows : E cofi 7.6 % . G lamblia 3.2 % |, L butschfii 3.2 % . and
E histolytica 0.8 % . More than two different kinds of parasites were
found in 16.7 % of the stoo] samples . The resulls showed that intesiinal

parasites are mghly endemic in this area .

Lindo ef o {2002) examined the prevalence of intestinal parasites
among voung children in Guyana and found the most common intestinal
helminth parasite was hookrorms (28.2 %) . followed by A fumbricoides
(18.8 %) and Trrichinra (14.1 %) . Among the protozoan infections
Glamblia was deiccied in 1053 % of the study population while
L histodvticn uppeared rarely . Mahdi and Ali (2002) studied the intestinal
parasites 1n Iraqi patients with sickle-cell anemia patients . They revealed
that out of 40 sickle-cell anemia . 25 (62.5 %) had parasitic infections . In
health comparison group |, 26 of 175 individuals (14.8 %) had intestinal
parasitic infections . The most common intestinal isolated parasites in the
sickle-cell paticnts were B. hominis (36 %) , G.lamblia {28 %) and
Cprarvam (3%) . Muniz-Junqueira and Queiroz, (2002) reported that food
intake was the main causc of protein-energy malnutrition among children

infecied with G.lamblia .

Rao er al. (2002) conducted a studv to assess the status of
intestinal parasites and anemia was carried cut among the pre-school
children of Gonad tribal community in Madhva Pradesh . The results
revealed that 48 % of pre-school children had intestinal parasitic
infection. Common parasites observed among them were H. nana

hookworms and roundworms . High prevalence of anemia (86.7 %) was
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observed among them . They found that the high prevalence of intestinal
parasitic infections and anemia could be due 1o indiscriminate defecation
. low socio-economic status | lgnorance and low standurd of personal
hvgiene . Shrestha (2002} made a study on iniestinal parasitic infestation
in healthy urban and rural school children of Lalitpur district in the age
group between 7-12 vears old . A wotal of 81,94 % of the children were
found infected with parasites . Both rural and urban children exhibited
similar pattern of infection . A very great prevalence of helminthes
especially A Jumbricoides and Tarichuria compared 10 protozoan was
observed . Amoeng rural and urban children | 1o1al A.fumbricoides
infectlon was 73.45 % and 71.66 % and 7. wrichria infection was 27.27
% and 37.91% respectively. 78.36 % and §4.07 % of the male . and 92.45
% and 73.72 % of the [emale children from the urban and rural

respectively were found infected with the protozoan and helmimbhes |

Waikagul er af. (2002) made a cross-sectional studv of the
prevalence of intestinal parasitic infections among schoolchildren in Nan
Province , Northern Thailund . Results revealed that the rate of helminthic
infection was 60.0 % . while prolozoa accounted for 36.2 % of infections.
mixed infections were conumon, resulting in a total prevalence of both
parasites of 68.1 %, Helminthic parasites . were A Jumbricoides (21.7%).
hookworms (18.2 %) . T irichiura {163 %} . O viverrini (1.7 %),
S, stercoralis (0.9 %) and E. vermicularis (0.9 %) . The protozoan
infections were E. coll (25.8 %) . G. lamblia (5.3 %) . E. nana (2.5 %) .
Ehistolvtica (1 4%). B.hominis (0.8%), C.mesnili (0.3%) and [ butschiii
(0.1} . this study emphasizes the need for improved environmental
hygiene ie, clean water supplies and enhanced sanitation . in affecied

communities .
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A study done hy Escobedo et al (2003} on prevalence of
intestipal parasites i schoolchildren in five communities in the Border
region of fur West Texas . The study revealed that the parasitic discase
test positive o first-grade children |, San Elizario independent school was
E. nana | (5.8 %) followed by B hominis 9 (32.9 %) , Ehartmanni |
{5.8%}. and £ coli 1 (5.8%) . In Canulillo independent school district the
common parasite was B. hominis 29 (13.9 %) followed by G. lamblia 1¢
{(4.8%).E nanad (1.9%). F coli 10(2.8%) and H. nanu 2 (1.0 %).
In Sierra Blanca the commeon parasites were Ecoli 1 (50,0 %) and
Honana t {30.0%). In Fort Hancak the prevalence of parasites was
B hominis 9 (13.4 %) followed by Glambfic 5 (7.5 %) |, £.nana 6 (9.0%).
Ecoli 3 (4.5 %) . Lhwschitii 1 (1.5 %) and C. mesnili 1 (1.5 %) .

Ferreire et af. (2003} studied the occurrence of intestinal parasites
and commensal organisms among children attending a school in Minas
Gerais - Brazit . They found that 72 schoolchildren revealed 36.7 %
positive with 4 tvpes of proiozea and 5 types of helminthes . It can be
concluded that it i1s necessary te monitor the health conditions of this
populatton . A study  conducied by Handzel et @f. (2003) on the
prevalence and distribution of Schistosoma and geohelminth infecuons in
Weslern Kenya : implication for anthelminthic ireatment . The study
revealed that the examined for egg of S mansoni | S haenatobium . and
intestinal heiminthes . House . school . and water sources were mapped
using a geographic information system . The mean school prevalence of

& mansoni inlection was 16.3 % .

Movou-Somo  ef al. (2003} swtudied the epidemiology of
pleuropulmoenary paragonimiasis among pupils in the peri-urban zane of

Kumba town . Cameroon. The study revealed that eggs of paragonimus
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africanus were found in stools and /or sputum of pupils with svmptoms
of paragonimiasis was 12.3 % {38 of 309} . in this study showed that the
stool examinations include some intestinal parasiies as A.fumbricoides
2945 % . T wrichinra (647 %) . N. americanus (2.27 %) . § stercoralis
(1.62 %) , £ vermicularis (0.65% %) , and E histolvrica {4.53 %) .
Saksirisampant er af. (2003) studied the prevalence of intestinal parasitic
infections among children in an Orphanage in Pathum Thani province .
The most parasites identified were protozoa. Bominiy was found at the
highest prevalence (43.2 %) . The infection caused by G.lamblia was
{37.7 %) and £ histolvtica was (3.7 9%) . Other non-pathegenic protozoa
found were T homings (39.6 %) . £ .coli (18.8 %) . und £. nana (3.7 %) .
‘The only case of helminth parasite detected was & stercorafis (0.9 %) .
They found that no histury of diarrhea symploms was recorded umong
these orphans .The health education as well as routine surveillance 18

necessary in order to control the infections .

Ulukanligil and Seyrek (2003) conducted a survey on a demographic
and sanitary condition of scheol in Sanliurfa , Turkey. This study
revealed that the prevalence of helminthic infections was 77.1 % of the
schoolchildren in Shanty town . 53.2 % in apariment district and 53.1 %
of tural area. A. fanbricoides was the most prevalent species and
followed by Tirichinra | H.nana and Taenia species In three schools.
Sanitation survey indicaled that the 1ap water was limited Shanty town
school . teilet’s sanntation was poor. available no soaps on lavatories and
garbage piles were accumulated around the schools in Shanty town and
rural area , While the school in apartment area was well sanitized | These
results indicated that burden of parasitic infection and poor sanitation
condition constitwed public health importance among to the Shanty town

schoolchildren . Adebolu and Badmus (2004) made a comparative study
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on inestinal parasites amongst secondary school pupils in Tkare Akoko ,
south-western Nigeria . The studyv revealed that out of the 200 pupils
examined 95 {47.5%) were positive with the presence of one type of
inlestinal parasite . The {ollowing parasites were tdentified : wokhworms
(30 %) . A lumbricoides (45.5 %} , Trichivra {3.5 %) and T. saginaia
{12.5 %) . Infection was found to he higher in pupils attending public

secondary school than those attending privaie secondary schools .

Agbaya et all (2004)  swudies intestinal helminithinsis among
school children in Agboville in Southern Coted’Ivoire . The results
showed that 135 studenis out of the 360 admined for the first exam
were infected | The prevalent parasite species were Mamericanns (15 %),
T.arichiura (13.6 %0}, S.mansoni (10 %) 28 % of 135 infected students
were infected by more than one parasite . The prevalent parasites in re-
nfected patients were Ttrichiwra (16.3%). Smansoni (12.5 %) the most
frequent parasites species where those transmitted cutancously
Bitkowska er af {2004) studied the occurrence of intestinal parasites
among children attending (irst classes of the elementary schools in Poland
They found that the parasites most frequently encountered in the
examinations included: & vermicularis (15 %), A fumbricoides (0.83 %),
G. Lamblia (0.69 %) . £ cofli (0.60 %) and T.richiura (0.12 %) the
overatl percentage of the infected children amounted to 133 % . The
highest number of infected children was found in the province
Warminsko-Mazurskie (29.6 %) . the smallest in Slaskie (8.8 %) . The
number of inchtcd among children habiting coumry (19 %) was

significantly higher than among those from the towns (10.4 %) .

Dada and Erinle (2004) studied the prevalence of human gastro-

itestinal parasites among 350 primary schoolchildren in Ondoe state

L]
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Nigeria .The results suggest a very high prevalence of intestinal
parasitosis (40.9 %) among the pupils . Four different iniestinal parasites
were encountered . The respective infection rates of cach parasite were |
A.fumbricoides (14.9 %} . E.histalvtica (13.7 %) . Tarichivra (6.9 %) |
and hookwornis (5.4 %) . Infection in males {40.6 %) was comparabie 1o
that in females (41.3 %) . Cases of multiple infections showed that
A fumbricoides vceurred frequently in double infections with fnokwvorms
or Twrichivra . In mple infections , only the tnad of A humbricoides

haokowvorms and T orichinea was found |

El-Ammari er af (2004 ab) studied the imestinal parasites among
Libyan , non-Libva Arab and non-Arab residents of Benghazi | revealed
that 14.1 % Libvans . 18.5 % non-Libvan Arabs and 16.7 % non-Arabs
were infected with one or more of nine species of protozoan and seven
species of helminth parssites . The protozoan parasites were the
pathogenic £ histohitica and Gllamblia and the non-pathogenic E.dispar.
Ecoli, Enana . C. mesnili . B. hominis | [ butsehfii and E. harimanni |
The helminth parasites | A, lumbricoides . Evermicularis. A, duodenale
T. trichura . {1 nana, T. saginata and S .mansoni A study conducied by
fried et al. (2004) on food-borne intestinal trematodes in humans . The
study revealed that food-borne trematodes are still endemic in some parts
of the world and are most prevalent in remote rural among school-ace
children , low-wage earners . and women of child-bearing age . Intestinal
fluke discases are aggravaled by socio-cconomic {actors such as poverty |

malnutrition and declining economic condition .

Kebede ef ¢f. (2004) studied the use of real-time PCR to identify
E. histohtica and F. dispar infections in prisoners and primary

schoolchildren in Ethiopia . The study revealed tha cach of these samples
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wis checked lor Enaramaoeba infection by the microscopical examination
of fornmal-ether concentrates . DNA was then extracted from 213 samples
(27.6 %)} found Entamocha-positive . and run in areal-ime PCR with
primers, based on the ssu-TRINA gene sequences of £ Aistolytica and £
dispar , that allow DNA from the two species 10 be distinguished .
Although E cispar DNA was identified in 195 (91.5 %) of the 213
samples checked by PCR . no £ hisiolvrica DNA was detected . A
study conducled by Legesse and Erko (2004) on prevalence of intestinal
parasites among schooelchildren in a rural area close to the southeast of
[.ake Langano . Ethiopia . The results showed that 217 {85.8%) had one
or more parasites, prevalence of hookworms was the highest {60.2 %)} ,
followed by S.mansoni (21.2 %), Tirichivea (14,7 %) Taenia Spp. (13.9
Y) . E. histofvtica/E. dispar {(12.7 %) . A.Lumbricoides (6.2 %) . and
G.lamblia (6.2 %) and S. stercoralis (5.8%) . in that order . An
assoclation was not found between fookworms infection  and low

haematocrit value of the study subject .

Nematian ef a/. (2004) examined the prevalence of intestinal
parasitic infections in primary schoolchildren living in Tehran and their
assoclation with soclo-cconomic factors and hygienic habits . The swdy
revealed that the data on health and socio-economic status and health-
related behaviocurs . collected via questionnaires . The prevalence rate of
intestinal parasitic infection was 18.4 % , cointection with two or three
parasites was secn in 2 % with increase in educational level of parents
(especially mothers) . Girls showed a significantly higher positive rate
than boys . According to the results |, low level of education and
consequently poor socio-economic and hvgienic condition of families

appear to powerful determinants of infection .
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Quudros ez /. (2004) conducied a survey on the intestinal parasites
in nursery schools in lages . Southem Brazil . the overall prevalence of
helminthes and protozoa was 70.5 % | afiecting 6).4 % of male and 74.5
% of female chiidren . The most prevalenmt parasites were A. fumbricoides
(35 %), G lamblia (14 %), Trichinra (13 %) . Rai er af. {2003} studied
the effect of enteric parasitosis on nutritional status of schoolchildren in
remote hilly areas m Nepal . The study revealed that A lumbricoides
was  the  most common parasite detected (72.6 %) followed by
hookworms (16.2 %) and others . Protozoan infecuons were very low

(<6.0 %0} . Of the 1ota] positive children . 13.4 % had multipie infecttons .

Zakai {2004} studied the prevalence of intestinal parasitic
infections among primary schoolchildren in Jeddah | Saudi Arabia . The
study revealed that the 22 {9.3%) of 231 stool samples were positive |
They found that &. lamblia was the most prevalent parasite . Double
fection was seen in only 3 samples . The low prevalence of intestinal
parasites among the studv group reflects the outstanding healih and
hygienic care in primary schools visited . Champetier de Ribes eral
(2(05) made investigation on intestinal helimnthiasis in schoolchildien
in Haitt in 2002 . The study revealed that A. lumbricoides (27.3 %) .
Tarichivra (7.3 %) . Namericanis (3.8 %) |, H.nana (2 %), Tacnia sp.
(0.3 %), and §. stercoralis (0.2 %} . The helminth prevalence was higher
in rural {38.4 %)} compared to urban areas (30%} . There was no
significant difference in prevalence by sex and age . The impontance of
geohelminths changed from one depariment to another with the highest
prevalence found in the Southern department of Grande Anse {73.7 %)
and the lowest prevalence in the Center department (20.6 %) . Five out of
the country’s mine departments had a similar prevalence varving from

25.5 %o 28.2 % . intestinal helminthic polyparasitism was observed ina
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percentage ol infested schoolchildren comprise between 3.4 % and 28.6%
according in relation to the geooraphical area . Dancesco eral. (2003)
studijed the intestinal parasitosis in a village of Cote d’lvoire . The study
revealed that the 416 persons were examined @ 371 children of which 343
were school and preschool children . aged 2 10 15 vears . 28 voung
children aged 6 months 10 3 years . and a group of 43 adults . The
prevalence of intestinal parasites was 84,8 % in children (with 76.7 %
polvparasites) and 29.0 % in adults. Parasitic infectious transmitied from
person 10 person was frequent among children @ 37.3% pinworms in
schoolchildren |, 30.3 % amoeba cysis and 30.3% tlagellate | Infections
transmitted by soil were predominant . with 62.1% round worms (78.6 %
in schoolchildren aged 7 10 10 vears) . El-Astal (2003} . Conducied a
survey on the prevalence of intestinal parasites among children in Khan
Younis Governorate . Gaza strip . Palestinian authoriiy UThey found thal
the prevalence rate was 32.4 % . 4. lumbricoides was found 1o be the most
common parasite (12.8 %) | followed by G.lamblia (8.0 %) . £ histolvwica
(7.0 9%} . E.coli {3.6 %) ., T.richiura (1.6 %) . and H.nana (1.0 %) .
Eovernicularis was detected with the scorch tape preparation . Of the

examined children . 20,9 % were posiuve for L. vermicularis .

Graczyk ef af. (2005) made study on the association of 8. fromiinis
and £ mana with diarrhea stoel in Zambia school-age children . The
overall prevalence of £ nana . 8. haematobivm | B homimys | G.lamblia |
C. parvum , Encephalitozoon ntestingl, and & stercoralis was 64,3 % |
39.1% .33.8% .194% .8.60% .8.6% . and 1.1 % . respectively . Only
the associations between infection with B. hominis and E. nana with
diarrhea were statistically significant . Although B.hominis and £ nana
are considered to be non pathogenic organisms . this survey supports the

recent evidence that B. Aomiinis and E. nuna infections are associated with
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deficient sanitation and Jow hygiene standards and can contribuie 1o
diarrhea in children in developing countries. Mote er af. (2003) studiad
the prevalence of parasites among 94 schooichildren of five primary
schools in Moyo distriet , Uganda . They revealed that 40 pupils . 22 bovs
and 18 girls were found infested with one or a combination of intestinal
parasites. Hookworms affected 12.8 % of the children examined followed
by Schistosomiasis (9.6 %} and Ascariy spp. (4.3 %} . The factors that
favoured parasitic infestation could include climate . poor sanitation |

puverty and lack of awareness about the outcomes of parasitic infestation,

A study conducted by Nascimento and Moitinho Mda {2003) on
prevalence of B ominis and other intestinal parasites in an community of
Pitanga city , Parana state . Brazil . The study revealed that 128 (70.7%)
showed protozoa and /or helminthes in stool samples . The most prevalent
species were Eonnana {33.7 %), B, hominis (26.3 %), Gllambiia (18.2%),
Ecoli (17.1 %) . A.lumbricoides (16.0 %) . [ hushiii {94 %) . and
Anevlostomatidae (7.7 %) . The high frequency of B hominis
demenstrated by this study indicated the need 10 inciude laboratory

technigues that cnable identification of the parasite on a routine basis .

Suwansaksri er al. {2005) study the prevalence of intestinal
parasites among the local people in lum pra due village . Thailand . The
study revealed that the stool examination from 153 viliagers (63 males
and 20 females ) was performed . The infection rate was 68 % . The rate
of infectron in male (72 %) was higher than in femuale (62 %8) . Most of

the infecied cases (88 %) were in the age group 41-60 vears |

fiagbon and Olagunju (2006) conducted a survey on intestinal

heltinth parasites among school pupils was undertaken in five primary
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schools in [raghiji . osum state , Nigeria . The results showed that 402
(72.0 %) of the samples were positive for various intestinal helminthes
with A Jumbricoides (46.0 %) . Ancylostoma spp (20.5 %) . 8. stercoralis
(0.6 %) , Fasciola hepatica (0.6 %) , T. trichivra. {0.2 %) and mixed
infection of Ascaris and hookworms 1.9 % . Sex and age factors did not
affeet the pattern of infection since the parasites were found in both sexes
and all age groups but with varying degrees . The study shows that school
pupiis carry heavy intestinal parasites burden , which 1s an index of the

prevaiting unbygienic environment .

Pare]l and KhandeKar (2006) made study on prevalence of
inlestinal parasitic infections among primary schoolchildren in Dhahira
region of Oman . The overall prevalence rare was 38.7 % . They found
that the prevalence of protozoan infections was 36 % while helminthes
intection was 9.4 %. in thiv study the prevalence of £ hisrolvtica/L. dispar
was 24 % . Giardia sp. 10.3% and E. cofi 1.4% . the hookworms
(A. duodenale . N. americanus) , A. lumbricoides | T, wichinra . H. nana.

Taeiia sp. | E. vermicularis and strongvioides infection |

Sadaga (2006) studied the prevalence ol intestinal parasitic
infections among primary schoolehildren in 13 schools found in Dema
district , Libya . The results showed that 31 % of the children examined
were infected with one or a combination of up to two parasites . The
detected parasites were Gllamblia, B, hominvis | E. histiolviica / . dispar |
E. coli , E hartmanni . E. vermicularis , A. lumbricoides and H. nana
with infection rates 12.7 % ,6.7% , 0.6 % ,3.2% ,1.0%,06% .0.1 %
and 0.1 % respectively . The result revealed that a significant differences
was seen between the rate of infection and each of parent’s education .

socio-economic status of children parents |, family size of chitdren and
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number of rooms in the children houses . Howewver . there was a

significant differences between infection and source of dnnking water .
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Materials and Methods

3. MATERIALS AND METHODS

L. Area of study ;

Sirt city is located on the South Mediterrancan coast . It's a [ar of
480 Km* ¢ast of the Libya's capital "Tripoli” (Figure 1) . It is occupying
an area of approximately 69 Km® with an average of population 140,000
(National information Board, Sirt. 2004). Sint has Mediterranean climate
with moderate winter and hot summers, the relative humidity ranges from
67 10 71%. The average monthly temperature during the winter ranging
from 10 1017C", and may reach 25 10 40C"in the summer . The average
annual ramnfall exceeds 233 mm (Source: Sirt Meteorological office,

Personal communication. 2004) .

2. Collection of stool sumples ¢

Eight schools (57.14% of the 1012l number of city primary schools)
ind 1348 primary school-children (72.5% of the total number of city
primary school-children) form the basis of this study. The sampling
method was designed to provide a represemative sample of primary
school-children for each one of the distriet authorities and hence for the

city of Sirt as a whole {Tablel) .

2.1 School visits and distributed packaue:

This cress-sectional study was carried out between November 2003
to April 2004, Each child was given a scaled plastic bag containing a
covering leller. a questionnaire and a 20-m} disposable screw-capped
universal container. A self-adhesive label with child's number, school and

grade was affixed dircctly on to the plastic bag . Children were asked bv

144
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: The number of primary school and school-children

Table 1
included in the study .
i I]“(:]m] £ | Total number of
District ! “urim':tr:.—'}  primary school Selected schools per
authority. ’ r;chu:n::; children included | district in the study.
. i in the study . ,
included. | 1 l‘
e —— — - iy - e ——
: | T Kaleeg Eltahaddy |
Khaleeg Sirt | 2 348
-Shahda vanair
Al —markaz 2 | 333 | Elfatih . Iben Khaldoon
| 1 ] Talaea Elnasser, Shahda
Elfatih | 2 412
i Tagrelt
e P E - .
Elrebat- . .
2 | 133 . Sunaa Yossif, Almajd
Alamammi ! :
Total ; ‘ 1538

[
N
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their class mistress to deliver the bags to their parems and was asked 1o
provide , on the next day . a stool sample . At the second vist , the

containers were collected .

3. Questionnaire:

A questionnaire were disiributed 1o elght primary school-children,
tilled by the Childs guardian. This questionnaire was prepared and
designed for collect information from each schocl-chitdren included
name . age . sex . member of the family . level of the parent’s education
and socio-economic status (Index).This collecting information from
questionnaire  may be dircetly associated with the prevalence of parasitic
infection. The questionnaire was written in Arabic and later translaied

inte English for unalysis .

4. Parasitological examination :

Fresh stool samples (colour : brown. bluckish | vellowish brown |
black. green or vellow} were collected from those schoolchildren
(who agreed to paricipate in the study) in clean . numbered Plastic
container with caps. The conaistency (degree of moisture)of stool samples
was checked. including four charactenistic formed _ soft . loose . andfor
watery according to criteria set by the world health organization
(WHO.1991). The samples after collection were brought to the laboratory

of Zoology Department . Faculty of Science for further examination ,

$.1. Dircet method (direct wet mount technigue, saline and iodine
smears) {Markell ef af., 1999 and Nobale, 1994) :
Procedure :

Saline and iodine smears were prepared on one glass slide and the

tollowing was done :
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I - one drop of saline was put in the middle of the left half of the slide

and a drop of 1odine solution was put in the middle of the right half .

2 - About 2mg of the siool sample (forming a cone on the lower end of
the wooden stick) were taken from inside the faecal sample and then
mixed with the drop of saline. A second poriien of stool was mixed with
the drop of iodine then both were covered with glass covers and
examined microscopicatly. Examination of the siide was started from the
top left hand corner, the slide was maoved a cross the microscopic stage
and the field was examined until the objective reached the other edge of
the field. At first examination started by using 5x or 10X eve-piece to
have a general view of the slide, then more comprehensive examination
when required, was done using 40 x eve-picces. The procedure was
repeated when indicated. Each field cxamined by the 40x objective to
check for the presence of protozoa. The use of 5x or 10x eve-picce I

satisfactory .

4.2. Sedimentation method (formalin-Ethyl Acetata method) {(Zeibig,
1997) :
This method concentrate  parasitic stages present in a large

amount of Tacces into small 2 mount of sediment.

Procedure:
- A small a mount (5-135am) of fresh faeces was added 10 a suitable
contains and mixed well with 10-15ml of 10% formaline using applicator
sticks. Allowed the mixture to stand for 30 minutes for fixation . This

step killed and preserved protozoa, larvae. and most of the eggs .

3o
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2- Strained the mixture through two lavers of dampened surgical gauze
into 15ml conical centrifuge ube. and added enough formalin to nearly

fill the tube .

3. This suspension was centrifuged at 1300 rpm for 10 minutes, The
sediment was re-suspended in saline or formalin and re-centrifuged if the

sample contained excessive debris .

4~ The washed stool sediment was re-suspended in 7ml of 10% formalin
and added 4mi of ethy] acetate. Stopper the tube and shake 1t vigorously
for 30 second. Carefully the stopper was removed away from the face as
organic vapor might cause spurting of faecal debris. This step extracted
fats from the faeces and reduced bulk. Did not use if any small amount of
debris was present or if original specimen contained mucus the siopper

did not remove .

5- The tube was centrifuged for 10 minutes. a1 1300 rpm .A small drop of
faecal sediment and one drop of iodine stain were then mixed together on
a slide . A cover glass slide was added , and then the entire preparation
was examined microscopically in the same way as 1n the direct wet mount
examinaiion. Unstained preparations were examined for cysi, eggs. and

lurval forms of parasies .

4. Identification and measurements :

The trophozoites and/ or cysts of protozoan . and eggs and /or
adults of helminthes found in stool sample of children were identified
using the kevs and descriptions given by Neva and Brown (1994) |, and
Zeibig (1997) . The length and width of cysis and eggs were measured

with the aid of a calibrated ocular micrometer microscope using

Lia
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appropriate magnification power (x10 and x40} to confinm specific
identifications . Photographs for the encountered intestinal parasitic

stapes were taken .

6. Analysis of the Data -

Stools without any intestinal parasites were categorized as negative
and those , which contained the same . as positive . The positive cases
were further sub-divided into {(a) single . or (b} mixed parasitic iniection
depending on the number of species and their combinations present in the
staols . The data for the prevalence of different imestinail parasites in each
samnple {locality , age , scx , behavior of the children und seasona!
distribution) were recorded . Seasons were tabulated pooling the monthly
data into : Autumn — September , October , November ;| Winter -
December , January , February o Spring — March  April . May and

Summer — June , July . August .

7. Statistical analysis :

The data were subjecied o relevam statistical analvsis. Chi-Squared
(X7} iest wis carried out after definition of the contingency tables to
detect the relationship between the prevalence of the intestinal parasites
and the following parameters : sex ., age . seasons and the risk factors . X*
vialues were tabulated o know the significance or otherwise of the

comparisons .
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4. RESULTS
4.1 Prevalence :
The study was carricd out on 1548 primary schoolchildren belong
1o eight schools disiributed in different district authorities of Sirt ciry . The
results show that out of the toial 1348 stool samples of primary
schoolchildren . 9035 stool samples of males and 643 of females . Parasitic
infection was identified in 583 (333 (22.8 %) males and 230 (14.9%)

females) giving an overall prevalence of 37.7 % (Fig. 2) .

The results revealed that . seven intestinal protozoan parasites were
found during the examination of stool samples .These parasites were
Fitamoeba histolvtica / E. dispar.(plate 1) | Entamoeba coft (plaie 1),
Endolimax  nava {plate 3 Ay, fodameeba buischlii (plate 3B} Giardic
lambiia (plaic 4) , Blastocysiis hominis (plate 5 A) and Isospora belli (plae
5B) . All parasitic stages were identified through the characteristic features
of their cysts and trophozoites . [Towever | only cysts were seen for £, nana,
I buischlii | B, hominis . and I belli no helminth intestinal parasites were

etected .

The most common pathogenic protozoan parasite detected was B,
homiiriis with the highest prevalence at 17.9 % (277/1548) followed by £
histolvtica /7 E. dispar 14.8 % (2297 1538) . G. lamblia 9.9 % (153/1548) .
and £ belli 4.8 % (74/1348) . Among the non-pathogenic parasites the
highest infection was detected for £ coli 2.9 % (45/1548) followed by E.
nana 2.2 % {34/1548) . whereas [. buischiii recorded a1 low prevalence
rte 1 9% (15/1348) in primary schoolchildren (Table 2 . 3 and Fig. 3) .

T'he apparent differences in overall prevalence were statistically significant

LR



Privalence (%4

Hesults

Figure { 2 ) : Prevalence of total positive and negative cases of intestinal
parasites in primary school children from
Sirt (N=1348) :
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Tabie {2) : Overall prevalence (%ol intestinal parasites in primary

schoolchildren from Sirt (N = 1548} :

. PL]"EEIILILE

[I
ﬂ

Number
infected :
{.‘hl]dren )

E. hnmh tica / E.dispar i| 9 “ 14.8 %
|I FEntuemoeba coli 45 ‘I 2.9 %

T\*puu uf pqrnsltu

‘I !*mfn.-':mm nand ‘

fodamuoeha breshlii

Giardia fumbliu

Isespora belli

1

1
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‘Table (3) : Prevalence of pathogenic and non-pathogenic parasites in

primary schoolchildren ( N=1548 ) ;

‘I Pathuuum ]nrasm: Numher

infeeted

‘,»‘"|

Chlldren

E. histoly HCHJ"E dnpur JL 139 I 14 g %

| .

f Blastaoysiis iominis |_ 7.9%
|

_ ] Criardia famblia |

| S I I -

||— I.m_-.',r;r; helli ‘

Non-pathogenie parasites | Number ]
infected (o)
| . children ___—I
f" nrumoeba coli 45 29%
| N .
1 Endolimax nana ;r 34 i| 2.2 % ‘l
. | !
| - _ o | | I
'| lodamuoeba busilii ! 13 iI 1.0 %
. ] .
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Figure (3) : Overall prevalence {%)of intestinal parasites in primary
schoolchildren from Sirt (N=1548):
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for each parasitic species (P = 0.000) . No such differences were noted in
case of B. hominis (P = 0.246) . There were a significant differences in
prevalence between £. histolviica / E. dispar and each of B. hontinis | G
lambiia . E. coli . 1. butschiii (P = 0.000) . Also significant differences were
detected between G, lamblia and each of B hominis, G. lamblia, 1. belli
(I = 0.000) . No such differcnces were noled berween £ coli and £, nana

(P=0210}.

B. hominis had the highest prevalence (47.5 %) among the positive
cases followed by £ histolvtica / E. dispar (39.3 %), G. lamblia (26.4 %)
and /. Belli (12.7 %) . whereas E. coli (7.7 %} . £, nana (3.8 %) and

Fhursehti (2.6%) had the lowest infection rates (Table 4 and Fig. 4) .

4.1.1 Prevaleuce and sex :

Infection was detected in both male and female children . The
relationship between sex and intestinal parasitic infection is presened n
Table 5 . 6 and Fig. 3 . Out of the wotal positive cases . males consiituted 333

(22.8 %) and females 230 (14.9 %) .

B. homiinis showed the highest prevalence among both sexes . when
compared with other parasites . Among males . the overall prevalence of this
parasite was 11.2 % (173/1548) and females the value was 6.7 % (104/1548)
when tabulated sex-wise . the percentage of prevalence was 19.1 %
(173/9035) and 16.2 % (104/643) for males and females respectively . Overall
prevalence between males and females showed a sigmificant differences . the

same trend was shown between overall prevalence and two sexes (P=0.000).
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Table (4) : Prevalence of intestinal paravites in positive cases in
primary schoolchildren from Sirt ( N =583

Number | Percentage
infected (%a)
children

Ho___ .

E. histolytica / E.dispar [_ 229
I Enfrmmcha ¢ m": ‘ 45

Endolimax nang

Types of parasites

-

fodamaeha buishiii !

Cricerddia famblia Zﬁ 3%

| Blastocystis rominiy

l_ haspora bcH.t 74
i
— .. R
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Figure (4) : Prevalence of intestinal parasites umong positive cases in
primary schoolchildren in Sirt ( N=1548 }:
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Table { 3) :Overall prevalence of positive and negative infections among
ntale and female children from Sirt { N= 1548 ) :

Negamc 57’ {35 7] 413 (26. (26. ?} 965 (62. 3} y

.}53 "‘30(]4 9) 583 [3? ?)

Figure { 5 ) :Overall prevalence of positive and negative infections
among male and female primary schoolchildren in Sirt { N= 1548 ):
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Table (6) : Prevalence of intestinal parasites in male and female in

primury schoolchildren from Sirt (N=1548 }:

: Ty pes of parasites ||_ ~ Sex (N=1348) " Tetal |
j Mdlfﬁ"’?} |Femal¢.(1ﬂl]
“ L Iusmhmaf!" dnpurJ'

Enm:nnehﬂ colt

)

{“ mrdm !umba"m ‘

| h:dmmrebu bueeslii I

Dlastocyseis howminis

fsospora belli

Vg2=9782 : I'>0.05 ; df=9 ; P-value =0.368
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E. histohvtica / E. dispar was detected in 9.2 % (142/1548) of males out
of the total exumined children {1548} . whereas 5.6 % (87/1548) was noted
among the females . Sex-wise prevalence of this parasiic was 15.7% (142
out 903) and 13.5 % . {87 out 643} for males and females respectively . The
result showed that there was a significant relationship between overall
prevulence of this parasités and each of males and females (P = 0.000) . the

same finding was noted between both sexes (P = ¢.000) .

In the case of G. lamblic , 98 (6.3 %) males and 36 {3.6 %) females out
of the 1otal 1548 cases examined contained the rrophozones and / or cysts of
this parasite in the stools . when wabulated sex-wise . the values where 10.8%
(98 out 905} for the former and 8.7 % (56 ow 0643} for the latier
respectively. There was a significant differences between averal] prevalence

of G. iamblia and each of males and females (P=0.001) . The same
wend was noted between the prevalence of this parasite in males and

feinales (P = 0,000) .

Regarding the oocysts of [ belli showed the overall prevalence of
3.5 % among males and 1.3 % among females children . when tabulaicd sex-

wise . the percentage prevalence were 6.0 % for males and 3.1 % for females

E. coli was detected in 25 (1.6 %) males and 20 (1.3 %) females out of
1548 examined children . Sex-wise prevalence. showed the percentage of
~ § 9% for males and 3.1 % for females . There was 2 significant differences
between the overall prevalence of this parasite and cach of males and
fernales (P = 0.000). such differences did not exist in the prevalence between

males and females (P = 0.289) .
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E. nana and [ burschiii were detected 2.2 % (34/1538) and 0.7 %
{11/1548) respectively ., when tabulated sex-wise prevalence . showed the
percentage 2.7 % for males and 1.6 % for femules in £, nana and 1.2 % for
males and 1.33 %4 for females in [ butschiii respectively .On the other hand.
the prevalence of intestinal protozoan parasites beiween the sexes being
higher in males . No significantly different existed in the prevalence of

imestnal parasites in children between males and females (P = 0.368) .

+4.1.2 Prevalence and age @

The prevalence of imtestinal protozoan parasites in different age
groups (vears} of children are given in Table 7 and Fig. 6 . The resulis
revealed that high prevalence was detected among age groups 6 — 7 years
old. The decrease among age groups 8 — 9 vears old , the minimum
prevalence was recorded among age groups 10 - 11 vears old . Age had no

significant influence on the prevalence of intestinal parasites (P = 0.236) .

The minimum prevalence of parasites was discernible in the oid age
group of > 12 vear , B. hominis showed the highest prevalence in all age
sroups followed by £. Aistolvrica / E. dispar . G. lamblia and [. belli . The
maoderate prevalence was discernible in £ eoli |, £ nana . The low

prevalence was detected in /. hutscldii .
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Table {7) : Prevalence of intestinal parasites in different age groups of

primary schoulehildren from Sirt (N =1548):

\i
|

| Types of parasites 1

IR N N B N

E. histelytica a/E. dispar

| I I

Entamoeba coli

* 42 = 198,456 ; P> (LOS 7 df =185 | P-value = 0.236
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Figure (6) : Prevalence of intestinal parasites in different age groups of

primary schooelchildren (N =1548):
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4,1.3 Prevalence and months ;

Table 8 and Fig. 7 shows the prevalence of intestinal protozoan
parasites among schoolchildren in different monmths of study (November .
2003 to April 2004} . The general prevalence of protozoun parasites was
higher in February (9.2 %) followed by April (8.6 %) and March (7.0 %) and
the minimum prevalence was discernible during November (4.1 %) and
December (3.1 %) . The results showed that there was a sigmificant
relationship between the prevalence of intestinal parasites and different

months during the study {(X*=20813 , P< (.05 1 di =35 p-value = .001) .

4.1.4 Prevalence of single and mixed infection :

The distribution of single and mixed prevalence of protozoan parasites
among primary schoolchildren based on the occurrence of trophozoite and /
or cysts of protozoan parasites in their stool samples (N = 1548) (Table &
and Fig. 8) . The stools of 26.3 % (407 out 1548) of examined children
comained the trophozoites and / or cysts of a single parasie {single
prevalence) and 11.4 % (176 out 1348) contained more than ¢ane parasite
(inixed prevalence) in ditferent combinations . The data reveiled that there

was a significant differences between single und mixed infection (P= 0.000).

The result showed that single infection in males was 246 {159 %)
higher than females 161 (10.4 %) . On the other hand mixed prevalence in
"males 103 (6.7 %) was higher than females 73 (4.7 %) (Table 10 and
Fig. 9} .
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Table ( 8 ) :Seasonal variations of intestinal parasites among primary

schoolchildren in Sirt (N =1548)

Manths
F'
i ~Number
IE examined

Number

infected

P S —
. I'ercentage || ]
‘ of infected | 3.1 %%
“l_l

il%

*y2=20813 : P<005 ; df=35 : I’ - value=0.001
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Results

Table(9):Overall prevalence of sinple and mixed infections of
intestinal purasites in primary schoolchildren in Sirt ( N=1548 ):

Types of Infection

Number infected

Percentage (%)

children
Single [nfection 407 26.53%
Mixed Inlection 176 114 %
Tatal 583 37.7 %

*y2=1535312 : P<005  d.=2 ; P-vialue=0.00

Figure {8) : Overall prevalence of single and mixed infections of
intestinal parasites in primary schoolchildren ( N = 1548 ):
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Table (10) : Relationship between Types of infection and Sex in
primary schoolchildren in Sirt { N=1548 ) :

cases | Single Mixed §
{965) infection(47) | infectinn (176)

*42=6747 : P<005 ; d.f.=2 ; P-value=0.03

Figure (9) : Relation ship hetween Types of infection and Sex among
primary schoolchildren in Sirt { N=1548 ) :
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4.1.5 Parasites and their combination in singe and mixed prevalence :

‘The names . combinations and numbers of protozoan intestinal
parasites in single and mixed prevalence in schoolchildren (males and
females) (Table 11a & b} . Two types of protozoa parasitic combinations
were detected among the mixed prevalence | (1) The combination of two
parasites and (2} The combination ol three parasites . However the
combinmion of two parasites was higher in 8. fominis followed with
G.lamblia and E. histolvtica / E. dispar . 'The combination of three
parasiies of £ histolytica / £, dispar with two other prolozoan parasites
was found to be higher in both sexes | followed by B. hominis and

G lamblia .

There was no significant relationship between the prevalence of
mixed infection in males and females in case of E. histolvtica / £, dispur
and G. lamblia (P = 0.242) and B. hominis and I belli (P = 0.296) .
Among single infection of protozoan parasites . the result revealed
that . hominis showed the highest prevalence in both sexes | foliowed by

E. histolvtica / E. dispar . G, lumblia and E. coli .

4.1.6 Prevalence and educated background of the parents of the
children :

The results revealed that the prevalence of infection was not
associated with educational staws of the parent’s children . The parasitic
infection appeared to vary with the educational status of the parents .
Significant differences were exist between the overall prevalence and
educated background of the parent’s children (P = 0.028) . Children |
whose parents were educated show high prevalence 15.8 % (245 out

1348) than those children their parents were uneducated 10.5 % {163 out
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Table(11a): The names and nembers of single infections of
parasites among male and female primary schoolchildren

in Sirt (N=1548) :

- r -
Single infection ; .

‘l L. J'mmh nca;’ E. d’n;mr | 136 T
| Enmmﬂeba mh | | I 18 J

Giardia lamblia 38 r YO BT

- WEHhu'mc_.rﬂis hrermtinis i 107 78 {185

e _J[ l_ll_ 1_..| —

Endelimax nana JI | I | J' _J
| 1 | ] | 2

I | =‘ J

fodamocha burshiii

‘Table(l1H): The names and numbers of mixed infections of
parasites among male and female primary schoolchildren

in Sirt (N = 1548) :

_I Mixed mﬁ:cm ‘

hnmh‘m m"E rfupur + F
| . a"amhha

|l I fristoly .rrcafﬁ fhspur +L mh ._|| | |I 2 J
! 6

E. hnmh ncafE dnpur +E.coli+ G,
! lamblia
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: E. histolytica/E dispur + G, : 13 _ 4 ' 17
| bt roypora | ) J i

E . histolytical E.dispar 24 6 30
+8 Hominist Ivospora

I £ hnmh tical E.dispar +hm’ummrhﬂ ‘ 4
1 _bushlii +Endo.nana L o

E. hnmh tical E.dispur *fm:'n.umeha

butshlii :
! ;
E.histolytical E.dispar +lodamoeba |

| butshiii + Isospora

| —eee - —
.| L vissolytical E.dispar + E.coli I 2 ]l 2 | 4

+E M

E.cofi + G famblio | 1 I 2 3
. n______ .

]
W E coff + 8. Hunmm Jl 6 | 4 J 10
L cmr': +8. Hominis+ ha -.pnm | | ‘I

L G fumbffa + B H (ITIERTS T‘ \
‘L (' ."ﬂmbfm + f NOSPOr l I D
' | G ."ambe'm + E. neia | | |

‘l Em."nhmmr nana + H Hominis | lﬂ I I

E uduhmcu E. Immh m'm'f-. dispar
rata +

‘l Endolimax nana +lodamoeha

L  butshlis
B . Hominis + fxusporg

¥ 2 =37.2006 : P>0.05 ; d.f.=27 . P —value=0.09
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1548) . However . schoolchildren had one educated parem has less
prevalence rate 11.3 % (175 out 1548) than those thelr parents were
educated . On the other hand, the results showed that the children had
educated father and non-educaled mother were more likely 1o be infected
more than those children had educated mother and non-educated father

{Table 12 and Fig. 10) .

The results showed that a significant relationship exist between the
prevalence of intestinal parasitic infection and cach of educaied both
parents of children (P = 0.000) and educated father . non-educated mother
(P = 0.000) . Such relationship did not e¢xist between the prevalence apd

educated mother and non-cducated father (P = 0.533

Significant differences were detecied in the prevalence between
educated parents and non-educated parents (P = 0.G06) and between
educaled parents and educated father , non-educated mother (P = 0.0703 .
No significant differcnees were exist between non-educated parents and
each of educated father . non-educated mother (P = 0.394) and cducated

mother . non-educated father (P = 0.575).

4.1.7 Family size and infection ;

The relationship between the parasitic infection and family size of
children shown in Table 13 . The results revealed that the infection with
parasites did not associated with family size of schoolchildren . High
infeclion rate {12.5 %) was detected among children their family size 2-6
followed by those 7 — 9 family size (12.3 %) and those > !ﬂ family size
(9.6 %) . On the other hand lower prevalence rate of parasitic infection

was found among those children have <4 family size (3.2%) . No

3|
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Table { 12) : Prevalence of infected and non- -infected primary
schoolchildren according to educational background
of their parents (N = 1548) :

Number

Educational of parents |

I
i examined
] _

'. F{]lll:.lt{'l‘.l mﬂthurand ‘

father

»

'\ﬂn-l‘..l‘.lllt'ltt[] mothcr
| " and father

Educated r’IthEl" '\nn~ E
Educated nmther '

Educated muther - Nl’ll_l-
qumted father

T Towl
|

—.J_

B
|

*42=9138; P<0.05 ; df=3 ¢ P-vulue = 0.028
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Figure ( 1} : Prevalence of infected and non-infected primary
schonlchildren according to educational background
of their parents ( N=1548) :

O Educated mother and father

B Non-Educated mather and father

O Educated father - Mon-Educated mothar
B Educated mother - Non-Educated father
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Tabbe ( 13 } : Prevalence of intestinal parasite aceording to famiby sire

of primary schoolchildren in Sirt (N = 1548 ):

Family size |} Number Number | Percentage
examined mfected of infeefed
<4 157 S0 3.2 %
4-6 539 193 12.5%
7-9 465 191 12.3 %
=10 387 149 9.6 %
Total 1548 S83 37.7%

*y2=5473 ; P> 005 5 dl=3 Povaiue = (L1140
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significant differences were exist between the prevalence of parasitic

infection and family size of chitdren (P = 0.140}.

4.1.8 Nationality and infection :

The prevalence of infection in Libvan children was found to be
35.3 % with a corresponding 2.4% for non-Libyan (Table 14 and Fig. I1).
Differences in infection between Libyan and nen-Libyan children were

statisticallv insignificant (P = 0.368) .

1.1.9 Children body weight and infection :

The relationship between infection of intestinal protozoan parasites
and children body weight is presented in Table {5 . Those schoolchildren
have bodv weight {15 = 25 kg) showed higher prevalence of infection

17.6 % (272 out 1548) followed by children body weight 13.8 %
(26 - 33 kg) . children body weight 1.8 % {36 — 45 kg) . However .
schoolchildren had > 46 kg body weight showed low prevalence rate at
1.5 % . There was a significant relationship between the prevalence of

parasitic infection and body weight (P = 0.021) .

4.1.10 Sociv-cconomic status and infection -
The relationship between the prevalence and socio-economic siatus
(family income per month) of children purents is presented in Tuble 10
The results revealed that high prevalence (31.6 %) was detected in those
children the salary income of their parents between 131 — 300 diner / month
. However . the prevalence decrease with family salary income increase
the low prevalence (0.3 %) was detected among those children whose

parcnis have salary income > 301 dinec /f month
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Results

Table { 14} : Prevalence of intestinal parasites according to
nationality of primary schoolchildren in Sirt ( N = 1548 ) :

'

*2=1L319 : F>0.05 ; df=1 : P-vualue =0.251

Figure { 11 ) : Prevalence of intestinal parasites according to
nationality of children (N =1548):
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Table (15) : Prevalence of intestinal parasites according to body
weight of primary schoolchildren (N =1548):

1*mmhv Percentage
Oof mfected

mfected

*y2=0729 ; P<O05 1 df =3 ; P-value = 01411

Table {16): Prevalence of intestinal parasites according to socio-
economic status (salary income) (N = 1548} :

Salary income ! Number Number Percentage
i . ! .. .
1= examined J infected ‘ Of infected

79%

: df =3 : P-value = L067
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4.1.11 Prevalence and district :

Prevalence of infection within the various study districis is shown in
Table 17 . Elfath district displayed the highest infection (12 %) followed
by Khaleeg Sirt (L1 %), whereas Elrebat Alamammi (6.8 %) and Sirt Al-
Markaz (7.8 %) had the lowest infection rates . Differences in prevalence
of infection within the different districts (P = 0.000} was highly

significant .

4.1.12 Prevalence of parasitic infection in primary schoolchildren
according to schools :

Prevalence of infection and schools is shown in Table 18 and

Fig. 12 . Talaia Elnaser (6.2 %) had the highest number of infected

children followed by Shohada Tagrift (5.7 %) . Ebenkaldon (5.6 %) .

Shohada yanivr (5.3 %) Sania vousif (4.6 %) and Elmajd {4.0 %) with

Eifath showing lower prevalence (2.3 %) . Differences in prevalence of

infection and schools was significant (P = 0.000) .

od
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Table ( 17 } : Prevalence of intestinal parasites among primary
schoolchildren in Sirt according to district

authority ( N = 1548}

District autherity Number Number (%o)
examined infecied infected
Khaleeg Sirt 348 L7 150 %
Sirt Al-markaz 333 P23 7.9%
Elfath 12 185 12.0 %
Elrehat = 435 105 6.8%
Alamammi .
Taotal 1548 b 37.7%

w2 =22357 3 P<0.03 : df =4 ; P-value = 1L.000
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Discossion

3. DISCUSSION

Intestinal parasitic infections are among the major diseases of public
health problem In many countries . Apart from causing monalily and
morbidity , infection with intestinal parasites has been associated with
stunting of linear growth |, physical weakness and low educational
achievement in schoolchildren . Furthermore | chronic intestinal parasitic
infections have become the subject of speculation and investigation in
relatton 1o the spreading and severity of other infections diseases
However . the role of intestinal parasites in causing morbidity and
mortality as well as in the pathogenecity differs from species o species .
The distribution and prevalence of various species of intestinal parasites
also differs from region to region because of several environmental .
social and geographical factors . Hence | study on the prevalence of
vartous intestinal parasitic infections is a prerequisite not only for
formation of appropriate control strategies but also 10 predict risk for

communities under consideration .

Few studies had been conducted on the distribution and prevalence
of intestinal parasites in Libva . there are stitl several localities for which
epidemiological information on parasitic infections is nol available |
Therefore . the objective of the presem study was 10 assess the prevalence
of intestinal parasitic infections among schoolchildren in primary schools

found 1n Sirt city .

5.1. Prevalence :
The overall prevalence of intestinal protozoan parasiies seen in this
study was 37.7% . This is different 10 previous prevalence reported

[or other few studies carried out among children in the country .
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However , El-Boulagi er «l(1980) reported that the prevalence of
parasitic infection among primary schoolchildren from five schools in
Benghazi was 75.6%. Raof (2002) put the overall prevalence of intesunal
protozoan parasites of primary schoolchildren a1 36.78 % . Sadaga (2006)
reported that the prevalence of Intestinal parasites among primary
schoolchildren in Derna district was 31 % . Intestinal parasitic infection
have been reported in hospilized children in the country Irom Benghazi |
12.2% {Al-Tawtv et al, 1998) . 12.88 % (L1-Buni and Khan . 1998} and
31.9 % (Bugharara e af.. 1999). Swdy conducted by Ibrahem (2003)
among children and neonatus in St city put the overall prevalence at

56% .

The overall prevalence reported in the present study similar and
differ from other infection rates reported among children from Al-Baha
region in Saudi Arabia (Al-Eissa er of, 1995) , Egypt (Mahlouz et af.,
1997} . Niperia {Ighogboja and Tkeh . 1997) . Uganda (Kabatereme et al.,
1997) . southern Sudan {Magambo er al.. 1998) . Egypt (Curtale er ol
1998) . Palestine , Gaza city (Yassin et af,, 1999 and Apha Rodina and
Teodorescu , 2002) . Moroceo (El-Idrissi er af., 1999}, Philippines (Lee
et ¢f, 2000 a) . Riyadh . Saudi Arabia (Al-Shammari er «f, 2001 ,
Bangladesh (Hosain e af. 2003) . Turkey (Ulukanligil and Sevrek |
2003) . Ethiopia (Legesse and Erko . 2004) . Uganda (Mote ef al.. 2005)
and Oman (Patel and Khandekar , 2006} .

The environmental {actors . such as worm climate | the moisture and
relative humidity in addition to natwre of soil and nature of water play an
important role in the transmission of parasitic infection . The present
study revealed that only protozoan parasites were detected and the

absence of helminthic infection the same results was reported by Ibrahem
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(2003) in & study of intestinal parasites among children and ncanatus
admitted Ibn-Sina Hospital in Sirt city | this may due to less use of human
wasle as a fertilizer in agriculture and low moisture soil in Sirt area . It
was reporied that the use of raw sewage and wasiewater for agricultural
purposes leading to high risks of parasitic infection has caused epidemic
of hookworms and ascariasis in Nigeria (Akogun and Badaki . 1998) and

in Morocco (Habbari er af., 1999} .

The fecal specimens examination of children revealed tham
prevalence of seven protozoan parasite species were detected . Dar er al.
(1979) found 10 species of intestinal parasites protozoan and helminthes
among schoolchildren in Benghazi | El-Boulagl er af. (1980) reported 3
prowzoan and 3 helminth parasites among schoolchildren in Benghazi
and ¢ight protozoan parasites were detected in schoolchildren by Raof
(2002). cight intestinal parasites (5 protozoa and 3 helminths) were
detected among primary schoolchildren in Derna district . Libya (Sadaga ,
2006) |, Ibrahem {2003) reported that 13 protozoan parasites among
children and neonatus in Sirt citv , EI-Buni and Khan {1998) reported 4
protozoan intestinal parasites , Bugharara ef af. (1999) found 4 protozoan
parasites among children admitted in Al-Fateh children’s hospital in
Benghazi . According to previous studies 3 protozoan and 4 helminth
parasites from Bendel state in Nigeria {Obiamiwe and Nmorsi , 1991,
Saygi er af. {1995) in Turkey reported two protozoan and one hetminth
parasites and & protozoan and 7 helminth parasites were teported from

rural arca in Tanzania (Gomez-Morales ef al., 1995) .

B. hominis was the most highly encountered parasite in this study
with a prevalence ol 17.% % . This is consistent with the high infection

rates , which have been reported for this parasite from children all over
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the world . 25 % (Nimri . 1993) . 2.6 % (Kappus et af, 1994) , 203 %

{Nimri and Batchoun , 1994) , from Benghazi at 46.15 % (Raof , 2002},

from Sirt at 12.57 % (lbrahem , 2003) , 45.2 % (Saksirisampant ef al.,

2003} . 53.8 % (Graczyvk ef al, 2005) and 26.5 % (Nascimento and
Moitinho Mda . 2003) .

B. homints commonly seen in stool of healthy and symplomatic
individual (Sheehan . 1986) . Nimri and Baichoun (1994) reported that
contaminated drinking water is suspecied to be the source of infection
with 8. hominis . This parasite is thought to be conducted through travel
since it has been reported in westerners traveling o the tropics {Shechan

et al., 1986 ; Shlim er eif., 1995 ; Stenzel and Borcham . 1996) .

Infections due 10 intestinal protozoan parasites are common
throughout the iropical and subtrepical couniries , posing serious public
health problems in developing countries (WHO |, 1986 ; Erko and'Tedla
1993 ; Legesse and lirko , 2004 and Mote er af, 2005) . The high
frequency of the protozoan infection may be due 10 the simple life cycles
of these parasites and the simple way of transmission . specially in the
nresence of poor sanitary facilities , absence of clean water supply and

ike-away lood from unhygienic places (Neva and Brown . 1994) .

B . hominis the causative parasite of Zierdt disease is common
inhabitant of the human bowel and is now increasingly recognized a
potential cause of diarrhea | infection is thought to be aquired through the
fecat-oral route {Libre ef of, 1989 and Ok ¢f af, 1999) . On the other
hand the pathogenicity of B. hominis 15 a controversial issut . some
authors consider it to be a pathogen as reponted (Libre er al., 1989 : Lee .

1991 and Ok er af., 1997 . 1999) . Whereas others concluded that it is a
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harmless commensal {Sun er al.. 1989 ; Boreham and Stwnzel , 1993 and

Boreham er af, 1992).

The prevalence rate of E. hisiolvtica / E. dispar in the present study
was { 14.8%) . The high prevalence rate of E. histelvtica / E. dispar in the
present study was in agreement with those studies in Benghazi (El-
Boulagi . 1980}, in Egypt (Mohamed er af., 1985 ; Mohamed er «f., 1988
and Hassan ., 1994) . in Ethtopia (Legesse and Erko |, 2004) and in
Palestine (Al-Zain and Sharma | 1999) .

The prevalence rate of E. Aistohtica / E. dispar in the present study
was relativelv high as compared to the results reported among
schoolchildren from Benghazi . as 2.4 % (Dar ez af., 1979) and 3.2 %
(Raof , 2002) . From Derna district as 6.6 % (Sadaga , 2006) . and from
other parts of the worid , 1.2 % students educational center in Sivas |
Turkey (Savei er wf., 1993) . 1 % among children in Roxas cinv .
Philippines (Bong-lin er af.. 2003) low prevalence raie also reported in
Benin city , Nigerta (Oblamiwe | 1977) | Egypt (Mandour . 1978) . in
Bende] siate . Nigeria (Obiamiwe and Nmorail , 1991) and in Serbia

(Nikolic et al., 1995) .

E. histolviica / E. dispar is the causative agent of amoebiasis |
respoensible for up to 100,000 deaths per/year and estimated that 40-30
million individuals have amoebic colitis and liver abscess (W10 . 1981 :
Y987 1 1993 and Clark | 1998 ) . Amoebiasis is a potentially fatal disease
in human . 1t infects individuals of all ages but had a major impact in

adults (Farthing et al., 1996) .
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The prevalence rate of G. lamblia reported in the present study was
9.0 % . lower than previous result in Benghazi as 44.4 % among children
of closed communities (Dar and Friend , 1979) . 17.52 % among primary
schoolchildren in Benghazi (Raof | 2002) and 12.7 % among primary
schoolchildren from Dema district (Sadaga . 2006} . This parasite was the
most frequent seen in stool of children from Rivadh . Saudi Arabia
(28.57%) (Ahmed and E)-Hady , 1989) : Abha 10.9 % (Ahmed of af.
1990 and Omer er «f., 1991) : northern Jordan 30 % (Nimn , 1994 ;
Benghazi 6.24 % {EI-Buni and Khan , 1998} : 5.85 % (Bugharara er al.,
£999) ; USA (1.3-20 %) (Markell er al, 1999) ; Palestinian . Gaza city
62.2 % (Yassin et al, 1999) . Gaza , Palestine 64.0 % (Al-Wahaidi |

1997) und 62.0 % (Shubair et &f., 2000) .

The mods of transmission of G. lambiia may be direct by ingestion
of faeces or indirec1 through drinking of comaminated water or ingesting
of contaminated food (Neva and Brown , 1994} . (. lamblia may cause
acute or chronic diarrhea | steatorrhoea , malabsorption of fal and weight
Tuss (Benenson , 1990) . Ahmed (1991) and Ahmed et af. (1990) reported
that there was a significant association between infection with G. fambfia
and low haemoglobin level . Giardiasis consider one of the major causes
of traveler's diarrhea (Markell er af, 1999) . WHO {1987 and 1993)

estimated that 200 million individuals infected with giardiasis |

The prevalence rate of [ belfi in the present studv was 4.8 % .
Previous studies reported the prevalence rates among children at 0.5 % in
Arpentine (Borda er al, 1996) , .26 % in Kimberley (Meloni er af.
19937, <1 % in the Niger Delta (Arene and Akabogu , 1996) ,3.14 % in
Sirt city {Ibrahem , 2003) . /. helli is a parasite of the columnar epithelial

cells of small intestine . mav cause diarrhea associated with abdominal
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pain {Neva and Brown | 1994) . Diarrhoea-related to this parasite in HIV

patients is common in Africa {13 %) (Farthing er al.. 1996) .

Non-pathogenic protozoan parasites reported in the present study
were £, coli , E. nana . and [ buischili ‘The study of non-pathogenic
intestinal parasites are important as epidemiological indicator of the level
of fecal contamination (Hammouda et of, 1986) . The prevalence ol .
codi (2.9 %) was relatively low when compared Lo previous reports 9.65%
among schoolchildren from Benghazi {(Raof . 2002) : chile 45 % (Biolley
et al., 1990} ; Argentine 27 % (Borda er af. 1996) : Scuthern Sudan
37.8% {Magambo er ¢/, 1998) ; Northern Thailand 25.8 % (Wailkagui et
ef,, 2002) and Nigerian 53.3 % (Adekunle and Lola , 2002) . However |
high prevalence rate was reported at 15.14% among children and

neonatus admitted Hospital in Sirt city (Ibrahem |, 2003) .

f. nana and [ dutschifi were detected at low prevalences 2.2 % and
1.0 % respectively ., the former parasite was reported among
schoolchildren at 2.5 % 1n Northern Thailan (Wallkagul er e, 2002) and
33.33 % in chile (Biollev eraf., 1990) and 64.3 % in Zambia {Graczvk
et af., 2003) . The second was reported as t % in Philippines (Bong-Jin
ef af., 2003) 3.2 % in Kampongcham . Korea (Lee er af, 2002) and 0.1 %

in Northern Thailand (Wailkagul er al. 2002) .

3.1.1 Prevalence and sea:

The overall prevalence of intestinal protozoan parasites among
males and females reporied in the present study was 22.8 % and 14.9 %
respectively . No significant differences was exist between prevalence
and sex . Which agreed the results reported by Dar er af. (1979) : El-
Boulaqi ez af (198Q) : Robertson er @l (1989} and Raof (2002} as well as
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from other parts of the world (Coskun , 1991 : Al-Eissa et af., 1995 ;
Devera et af, 1997 ; Rivero-Rodriguez er of.. 2000 : Yong e af., 2000 ;
Quadros et al,, 2004 and Champetier de Ribes et al., 2005) . ‘The present
study shown that infection in males was slightly higher than females , this
may due to males have fewer restrictions than females whose leisure
house are strictly controlled (Akogun and Badaki . 1998 ; Agha Rodina

and Teodorescu . 2002 and fbrahem . 2003 : Suwansaksri er «f., 20037 .

3.1.2 Prevalence and age -

The present study showed all age groups were infected . This
suggests children of all uges are susceptible 1o parasitic infection . The
minimum prevalence of parasites was discernible in old age group , this
may due to the develop of immunity to infection . The absence of the
difference in the prevalence between age groups was reported
previously (Dar e af., 1979 ; Rajad er af., 2000 and Raof . 2002 and
[Jagbon and Olagunju , 2006) other previous studies (Alakija , 1986
Yong er al.. 2000 and Shubair er af,, 2000) . On the other hand similar
results in age and prevalence of Intestinal parasites was found siatistically
significant (El-Boulugi er af., 1980 1 Robertson er al., 1989 and Devera
et al, 1998 and Basam und Adnan , 2005} . Infection in early ages of
children has been reponied by Golinska er al. {1997) and Mahfouz e af.,

1997) .

5.1.3 Prevalence and seasons :

The present study revealed that high prevalence in February and
Apri] and minimum prevalence in November and December . There was a
significant relationship between the prevalence in different months during
the study (P = 0.001) . Obiamiwe (1977) reported that the intestinal

parasitic infection hud peaks in summer which coineided with the
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houseflv season . suggesting contaminative wransmission by filth flies as

well as by contaminawed water and food .

3.1.4 Prevalence of single and mixed infection :

The present study revealed that 26.3 % and 11.4 % of infection were
single and mixed infection respectively . Mixed infection of intestinal
protozoan parasites appear to be a characteristic of parasitic infections .
Single and mixed prevalence has been reported by various workers (Dar
et al., 1979 ; Omar er af., 1991 ;. Lee et al 20003 Erosie er ul., 2002 ;
Waitkagul ef e, 2002 : Dada and Erinle . 2004 and Okyvay er af, 2004) ,
Single and mixed infection were higher in males than females . this mav
explained that the males are more exposure to infection than females .
The combination £, histelytica / E. dispar with other two parasites was
higher in both sexes than other parasites followed with 5. frominis and G.
lammbiig | the same gssocianon was detected in other parts of the world |
Saudi Arabia (Al-Favez and Khogheer . 1989) in Abha (Omar er al,
1991) : northernt Jordan (Nimri . 1993) ; Venezuela ( Devera er af, 1997).

3.1.5 Prevalence and educated background of the children parents :
In the present study prevalence of infection in educated children
parents was higher than those who their parents were uneducated | while
those children had one educaied parent showed less prevalence than those
who their parents were educated . This finding may explained by
educuted parents were a ware of the precaution of infection . The
influence of educational background of the parents on the infection rates
was reported by Dar ef af (1979), Raof {2002) and Ibrahem (2003}
Omar et al. (1991) and Nematian er al. (2004) reporied that low level of
education effect on the parasitic infection . The relation between a child’s

health and the mother's education is well known . Fealth indicators of
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children whose mother's education level is lower are always worse (Ozer
and Aksoy , 1999) . The important of parent’s education and its level
seems to help in decreasing the prevalence of parasitic infection and play
an imporiant role in protection of the resident . Because education of
parents make them and their children a ware from the sources of

infection (Basam and Adnan . 2003} .

5.1.6 Family size and infeciion :

The present result revealed that the infection with parasites did not
associated with family size of schoolchildren (P = £.140) . Previous
studies revealed that the infection increase with the family size increased
and bed rooms in a house decreased {Chacin-Bonilta er 4., 1993 | Nimri .
1993 : Rajeswari ef of., 1994 : Solorzano-Santos et af., 2000 Taamasri

- et al., 2000 : Basam and Adnan . 2005 and Sadaga . 20006) .

5.1.7 Nationlity and infection :

Differences in intcetion between Libyun and non-Libyan children
were statistically insignificant (P = 0.368) . This may due to_the small
sample of non-Libyan . Yhis agreed with results reported in Sirt city
(Ibrahem . 2003) . However . the nationality was associated with the
intestinal parasitic infection in Saudi and non-Saudi children (Al-

Shammari et al., 2001} and Yemeni childrep (Omar ez al,, 1991) .

5.1.8 Socio-economic status and infection :

'The present study revealed that high infection {(31.6 %) in children
from low soclo-economic status than those from high soclo-economic
status . this agreed with observation reported by (El- Boulag er o/, 1980:
Rajeswari ef al., 1994 ; Nimri . 1994 ; Yassin ef al.. 1999 : [brahem, 2003

and Sadaga . 2006) . Zakai {2004} reported that increased family income
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has no significant role in the health status of children . Poor socio-
economic of lamilies appear to powerful delerminate of infection

(Nematian er af, 2004) .
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Summary

6. SUMMARY

Protozoan intestinal parasitic infections are among the most common
infection in the world , being responsible for considerable morbidity and
mortality -. Imestnal parasitic infections are highly prevalent in
developing countries, mainly due io deficiency of sannary facilities .
unsafe human waste disposal systems . imadequacy and lack of safe water
supply . and low socio-economic status . In general the prevalence of

parasitic discases is an indication of environmental conditions .

This study is the first as a community based study for the estimation
the prevalence of intestinal parasites among schoolchildren of Sirt- Libva.
The aim of this studv was to assess the prevalence and types of intestinal
parasiles among primary schoolchildren found in eight primary schools in
different district auwthorities of Sirt city . Then made a detailed
comparison on the distribution pattern of these parasiies among these
children and determine the effect of risk factors on the prevalence of

parasitic infection .

One thousand |, five hundred and forty eight stool specimens of
primary schoolchildren (905 males and 643 females) from Sint city were
examined during the period from November to Aprii 2004 | to determine

the prevalence of protozoan intestinal parasites .

The stool specimens was examined by two corprological techniques:
(1) direct smear examination using normal saline and iodine solution .
(2) scedimentation method (Formalin-Ethyl Acetate method) to detect all
cysts an trophozoites of protozoa and helminthes eggs and larvae that are

frequently discharged in human faeces .
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Parasitic infection was identified in 383 (333 males and 230 females)

giving un overall prevalence of 37.7 %

Seven intestinal protozoan parasites were found in the namely £
histohica / E. dispar, E. coli | E. nana | I buischiii | G. lamblia , B.

hominis and I belli No helminth intestinal parasites were deiected .

The most common pithogenic protozoan parasite was 5. hominis
with the highest prevaience at 17.9 % followed by E. histelvtica /
Edispar (14.8%) . G. lamblia (9.9 %) and [. belli (4.8 %) . Among non-
pathogenic protozoan parasiies . highest prevalence was detecied for L.
coli {2.9 %) followed by £ nana (2.2 %) and 1. butschiii (4.8 %} . The
apparent differences in overall prevalence were statistically significant for

each parasite (P = 0.000) . No such differences were noted in B. hominis

(P =0.246) .

Both sexes were infecied with intestinal protozoan parasites the
overall prevalence was 35.7 % in males and 26.7 % in females . 8.
hantinis had the highest prevalence in both sexes with 11.2 % in males
and 6.7 % in females . Sex-wise prevalence showed 19.1 % and 16.2 % in
males and females respectively . Overall prevalence of E. listolvtica /
E.dispar was 9.2 % in males and 5.6 % in females . while sex-wise
showed 15.7 % and 13.5 % in males and females respeciively . G.
Tambiic was detected in 6.3 % of males and 3.6 % of females , sex-wise
was 10.8 % for males and 8.7 % for females . Significant relationship was
exist between overall prevalence and sexes for B. hominis . E. histohvtica/

E. dispar . and G. lamblia (P = 0.000) .
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Age had no efiect on the prevalence of intesunal parasites
(P = 0.236} B. hAominis showed high prevalence in all age proups
followed by £ histolviica /E. dispar | G. famblia and [ belli low

prevalence was detected in £ prrschlii .

The general prevaience was higher in Februarnv (9.2 %) followed by
April (8.6 %} and March (7.0 %), the minimum prevalence in November
(4.1 %) and December (3.1 %) . There was a significant relationship
between the prevalence of intestinal parasites and months (X* = 20,513 :

P> 0.05:,df =5 p-value = 0.001}.

Single infection was detected in 263 % and 11.4 % in mixed
infection . There was a significant differences between single and mixed

infection (P = 0.000} .

The parasitic infection appeared to vary with the educational siatus
of children parents . Significant differences were exist between the
overall prevalence and educated background of the parent’s children
(P = 0.028) children , whose parems were educated show hicher
prevalence 15.8 % than 1ihose children had one educaied parent (11.3 %) .
Significant differences were detected in the prevalence between educated

parents and non-educated parents (P = 0.006) .

The results revealed that 1he infection with parasitic infection did
not associated with familv size of schoolchildren . High infection rate
{12.5 %) was found among children their family size 4 -6 followed by
7 = 9 family size (12 %) and those > 10 family size {9.6 %) . No
significant differences were exist between the prevalence of parasitic

infection and family size of chitdren (P =10.140) .
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The prevalence of infection in Libvan children was 35.3 % and
non-Libyvan was 2.4 % . Differences in infection between Libyan and

non-Libyan children were statistically insignificant (P =0.368).

The schoolchildren who have body weight (15 — 25 kg) showed
high prevalence of infection (17.6 %} followed by children body
weight {26 - 33 ke) at 13.8 % and children body weight {36 — 46 kg) ai
4.8 % . However . low prevalence rate (1.3 %) was detected among those

children with their body weight > 46 kg .

The resulls revealed that the prevalence decrease with family salary
income increase . 1high prevalence {31I.6 %) was detected among those
children with familv income of their parent between 151 — 300 dinars .
While it was 0.3 % among those children whose parenis have salary

income > 301 dinars/month .
Differences in prevalence of infection within the different districts

was highly significant (P = 0.000) . the same trend was detected between

prevalence and schools (P = 0.000) .
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Questionnaire:
Daia coliected using the questionnaire;

Personal ata:

1- Name of child .......... . 2-Agcofchild..................
3- Sex / Male{ ), Femalef ).

4- Height of child ........ : 3- Body weight of ¢hild ... o
6- Nationality ... . 7- Address ... .

Socioeconomic status such as:
1- Family size oo . 2- Family income per month ... .
3- Occupation ......ooevvnnne . 4-Educated background of puarents.

Dietary Data:

The daily consumption of various foed ... ...
Have vou anyv health habits Yes ... No......
Have vou any domesticated animals Yes...... No......

Social Conditions:
A- Upperstrata { ). 13- Middle strata { ). C- Lowerstrata )

Diagnosis @

-Clinical diagnostics

......................................................... o tbrammaamsaaTrban e kbR bR
aaaaaaaaaaa SEE A d At R FEbadamad colceeeerrrrassarrraasassraraanansssssmnsnssnnnns
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Laboratory diagnostic:-

Macroscopic Examination :

1- Cross and physical examinations :

A- Cansistency degree of moisture:

a- Formed( ) b- Semi-formed )

¢- Fard (0.

13- Calour :

a-Black b- Brown
e- Bright-red  {- Green
C- Nucous +ve  -ve

I~ Adult parasite +ve  -ve

- Chemical Examingtion :

u- Reaction PH

Micruscopic Examination :

- Non parasitic cell:

1- Pus cell +ve
2- Epithelial cells Fwg
3- Ervthrocvies (R.B.Cs ) +ve
4. Macrophages cells +ve
5- Mucosis +ve

H-Vegatable maner +ve

c- Yellow

=

c- Liguid( ) d- Loose

g- Clav coloured .

I Blond +ve

b- Orccult Blinad +ve

7- Crystals +ve
B- Calcium oxalate +ve
9- Fat Fve

10- Starch Ty

()

d- vellowish-brown

-¥g

-ye



B- parasites :

1- Direct smear

Iositive Trophozoite | Cwst EHelminthes MNewitive
Adult | Eggs | Larva
2- Centrilugation:
Sedimentation method
IPositive ‘Trophozoite | Cvst Helminthes Negalive
Adult } Eeps | Larva
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