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Absiract — The object of this study was to determine the
. prevalence of asymptomatic infestation with Giardia lamblia and
other intestinal parasites in children of urban and rural
communities of Ham county and its relation with dwelling place,
sex and bloowd groups. The study designed as a five-month
purasitelogical survey of fecal amd blood specimeny from humans
and performed in 10 urban health-treatment clinics of Ham city,
two urban health-treatment clinics of Evvan cily, two rural
health-treatment clinics of Chavar amd Sartaf villages, IHam
province west of Iran, The examined population was preschool 6
to 7 year-old children without any pastreintestinal compliants.
Prevalence of infestation in subject group was 32.54% (n=3100).
Among intestinal parasites G. lamblia with 85.43% (27.8% of all,
n=1009; prevalence rate was the most common. Infestation with
H. nana with 6.93% and E. coli with 3.07% were in the second
and  third ranks, respectively. Infestation shows a distinet
relationship with gender (P<0.05) and dwelling place, but it
lncks a significant relation with blood groups. Thiy study shows
that the provalence of intestinal infestation in 6 fo 7 year old
child of Ham county is equivalent to the top of the line of the
statistical percentage all over the world., The relation between the
severity of infestation and residence pluce may arouse the
suspicion of sever contumination of imbibing water.
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INTRODUCTION

Infectious diseases due to protozoa and heiminths
are a major cause of morbidity and mortality in infants
and children in many parts of the world. Protozoa
infections of the intestine cause a wide variety of clinical
syndromes, ranging from asymipomatic carricr states 10
severe disease associated with pathologic lesions in the
gastrosatestinal 1ract or other organs. Giardia lamblia, a
ubiguitous,  flagellated  protozoan, is  a  common
worldwide cuuse of infectious diarrhea. The infection is
more prevalem in children than in adulis and is an
important cause of morbidity in the developing world.
Isumated  worldwide  prevalence  of - giardiasis s
2500000000 with 300000 morbiditics  and 10000
mortilitics annaally and is just fourth in runk after
Maluris,  toxoplasmosis and  amebiasis (1.2). Several
waterborne and food-borne outbreaks of giardiasis have
been reported and it seems that contaminsted drinking

water % a major source of the transmission of the
disease, (3,4,5,6,7,8) but feco-oral route is still remaining
the main route of transmission (9). Day-care ceniers,
nurseries and primary schools are arcas with increased
risk of transmission (10).

Using several high-tech meihods such as PCR,
Puised-filed gel electrophoresis and restriction fragment
length polymorphism many biotypes of giardia lambiia
have been identified and now is believed that it is host
specific (11,12,13,14,44).  Antibodies  against  giardia
lamblia can pass from mother to fetus and infant
through umbilical cord blood ar breast milk (13). Our
abjective in this cpidemiological research was to review
the prevalence of infestation by trophozoites and cysts of
giardia tamblia and other intestinal parasites detectable
by microscopic stool exam including egps of hymenolepis
nana, ircphozoites and cysts of entamocba coli, adult
worms of enterobius vermicularis and cggs of ascaris
lumbricoides and tacnia sagindla in children of rural and
urban communities of Illam county. The probable
relationship between subjects” sex and the species of
parasit, subjecis’ dwelling place and the prevatence of
parasites, blood group and the species of the parasites
were also the objectives of this survey.

MATERIALS AND METHODS

A five-month survey of personal sheet completion,
physical examination, microscopic stool examination and
blood typing between Mars 1995 and July 1995, The
location of the study was the Ilam county of the llam
state, a small state in the west of Iran and near Iragi
border with an overall poer sociocconomic figure. With
coordination of "Office of education of primary schools
of HDam county", approximately all 6 to 7 year-old
chiidren eligible 1o enter the first year of primary school
were examined and sampled in their nearest rural or
urban health-treatment clinics. Ten urban
health-treatment  clinics  in Hlam  city, twe  urban
health-treatment clinics in Lyvan cily and two rural
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health-treaiment clinics in Chavar and Sariaf villages of
llam county participated in our study. 3100 preschool
asymptommatic boys and girls between six to seven years
old without any gastrointestinal complaint who were
examined by  physicians  of rural and  urban
health-treatment  centers to  confirm  they apparent
health.

The sequences of our study were as follows:

1. BEvery chiid cligible to enter the first year of
primary school was sent to his (her) nearest rural or
urban health-treatment clinic by his (her) school.

2- A personal sheet for each child was completed,
including his (her) first and Jast names, address, age,
past medical history, etc.

3- Lach child was subjecied to a complete physical
examination by confidential physicians of cach rural
urban health-treatment clinic with special attention to

gastrointestinal  system  to rule out any significant
complain. Therealfer the physiclan  completed  the

medical category of the personal sheet.

4- A stool and blood specimen was taken [rom every
child entering the study.

5- The fresh stool without preservative and blood
specimens were sent quickly and without any delay
the centra! Inboratory at urban health-treatment clinic of
Ilam city in a paraffin sealed plastic stool containers.

6- A wer preparation and Lugols iodine strong
solution added preparation of stool specimens  were
microscopically examined for trophozoites and cysts of
piardia famblia, cntamoeba coli, the cggs of bymenolepis
nana, ascaris lumbricoides, taepia saginaa and adult
worm of enterobius vermicularis. Low power objective

Table 1. Total number ol positive stool examinations

(x16} was used for screening and high power dry
objective (x40 for identification.

7- All positive slidcs were conlirmed by at least two
of the medical technologists.

8- Blood specimens were typed for major blood
groups and Rh factor.

RESULTS

From 3100 cases that were tested, 1593 (31.38%)
cases were male and 1307 (48.62%) were female.
Overall 1009 (32.349%) cases were infested with at least
one kind of intestinal parasites. The ranking of
infestation was as [follows: glardia lamblia 862 cases
(n=1009 85.43%, n=3100 27.807%), hymenolepis nana
70 cases (n=1009; 6.93%, n=3100; 2.25%%), entamoeba
coli 31 cases (n=109%: 3.07%, n=3100; L0OO%),
cnterobius vermicularis in i1 cases (n=109%: 1.09%,
n=3100; 0.35%), ascaris lumbricoides 3 cases (n= 1009
0.29%; n=3100; 0.09%), tacniz saginata 4 cases
(n=1009; 0.39%, n=3100; 0.12%), co-infestation with
G. lamblia and H. pana 21 cases (n=1009; 2.058%.
n=3100; 0.67%), co-infestation with E, coli and H. nana
in 7 cases (n=1009; 0.69%, n=3100; 0.229%)
co-infestation with G. lamblia and k. coli in 4 cases
(n=1009; 0.39%, n=3100; 0.12%). and co-infestation
with G. lamblia and E. vermicularis in 2 cases (n= 1009,
0.19%, n=3100; 0.06%). This rcsult and  other
significant results are summerized in Table 1. Table 2
and figure 1.
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Table 2. Prevalence of giardia lJamblia Table 3. Relation of sex with stoal examination results using Chi
Health-trHealth-treatment center . G. Tamblia, % square fest
Ilam city. Ne.l 21.77 ) Swol examinations tesult + - Total
Ham city, No.2 4372 Fenwle  Number W4 229 493
Tlam ciy. No3 22 Female Percent 535 46.5 47.7
flam citv. Nod 2739 Female Number 251 290 St
Hlam city, NoS 26.59 Femate Pereent 46.4 33.6 523
Tam city. No.6 5484 Total number 515 319 10534
Ham city. No7 1418 Total percent 4.8 N2 100
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Relation of gender with positive steol examination
results was studied using 1034 relisble data. Using this
data and null hypothesis (11,) of "the relation between
the gender of the cases and positive stool examination is
due to chance” and with «=3% level, hypothesis Hy was
rufed out, Le. according 1o Table 3, 36.5% of female
subjects and 53.6% of male subjects have positive stool
examination, so the alternative hypothesis (1) in the
a=5% level was accepted. Having male gender is related
with more intestinal infestation. But this relationship is
not strong because p<0.01 and H, hypothesis is not
rejected in =1% but in «=3% level. {Table 3.

To determine the presence of relation between
residence place and intestinal infestation we have used
two different methods: first, according 10 the different
special territeries of cach nine health-treatment centers
determined by Ham county health center and three other
special territories of Lyvan, Chavar and Sartaf second,
according Lo the three different imbibing water supply
zones of the llam city and 1wo other imbibing water
supply zones ol Eyvan, Chavar and Sartal villages
determined by the "Bureau of the imbibing water supply
of the Tlam county”,

The noll hypothesis of Hy regarding relation between
dwelling  place according to the health-  treatment
centers’ territories and intestinal infestation is duc to
chance” with p < 0.01 is ruled oul sirangly using chi
square test. On the other hand, the null hypothesis of
“refation between dwelling place regarding five different
imbibing water supply zones of Burcau of the imbibing
water supply of Ham county and intestinal infestation is
due 1o chance” was also rejected in the favor of Fl,
hypothesis with p < 001 (=770 and a=1%)
according to Table 4.

The possible relationship of blood group and positive
sloo] examination result is studied using chi square test
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and &s reflected in Table 5. The volume of the simple
consisted of total number of three urban health -
treatment centers of llam city and  sysiematic and
random sampling of the other 1300 samples. Because of
the very high volume of samples, the results will have
fess than 1% crror (e=19%). The null hypothesis of
“relation between positive s100l examination and blood
group and Rh lauor 1§ duc to chance” was accepted with
p < 005 (\ =25<x"=5 and 0.05). S0 there s no
relationship between bloed group of subject children and
positive steol examination or intestiaal infestation. About
relation between dwelling place and intestinal infestation,
Table 6 and its related statistical calcuiations show that
subjecis reside in the fields of activity of the first, second
and third urban health treatment centers of Ham city
were significantly more infested, On the other hand,
Table 4 and its related statistical caleulations show that
subjects who reside in the second imbibing water supply
zone are significantly more infested,

The study of possidle relation between subjects” sex
and the type of the intestinal parasites using chi square
test (\) shows that the null hypothesis of "relation of
gender with the type of intestinal parasite is due 10
LhdnLC" was - aceepted \-.nh great  significance  since

= (440.05)° = 948 < x* = 0.95. So the geaders of
th, studied cases has not any relation with 1he type of
intestinal infestation. The chi square table is reflected in
Table 7.

Table 8 and figure 2 refleet total number of different
blood groups and Rh factor amony the subject group of
children. Table 9 and figure 2 refiect  differen
pereentages of blood groups and Rh.

Table 5 and 9 and figure 5 and their statistical
calculations show that afier our study there were no
relation between blood group of subject children and
positive stool examination or intestinal infestation.
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Table 4. Relation of stool examination results with imhibing waler zone

. Ham city, fist zone  Ham city, second zone  Ilam city, third zone  Ewvan  Chavar Total. row
Negative stool examination, count 3 163 27 96 15 302
Negative siool examination, percent 1 333 8.9 318 5 481
Positive stool examination. count Qut 177 98 35 16 326
Pasitive stool examination, percent Ount 53 301 10.7 4.9 31.9
Total. count 3 338 125 131 31 628
Total pereent o 0.5 538 19.9 209 4.9 100

Table 5. Relation between stool examination resuls and blood groups and Rh

O+ At - i+ AbB+ O .B.AR  Tomul, row
.“\;I;:“;‘,.‘l[.l\'e stoo] examination, count ' 174 165 1503 36 17 500
Negative stool examination. percent 348 33 3 158.6 1.2 34 384
Positive stoul examination, count 115 134 9 ol 37 @ 356
Positive stool examination, percent 326 37.6 25 £71 16 25 41.6
Towl count 290 299 24 154 63 26 856
Total, percent 339 349 28 L 3 100

Table 6. Relation of stoo] examination reselts with residence place according o health treatment centers territosies

Heallh-vestrment center Mo Nel Dam No Ihm So3 Ibm Ned Ihm Nod lbm Soé fbm Ne7 lbr Ned Ibm Nolf Ewsn  Chear  Sawol  Toul
Pintire skl eqiminabon, cour 1 128 122 3 kil Out 19 K ki) 6 i N 185
Pantre stoal exsmisation, percent 0.7 %472 3 146 43 Gu 39 48 il 125 12 il 421 :
Neaatre vin] examination. count £ 128 129 12 1 14 8 k! 1 k] i3 16 305 F
Negatrie st} eI TON percenl az i3 AR 24 22 28 18 ! 36 4 3 32 09
{efumn count 188 at 2 19 32 14 B i 43 §1 i 3 593
Toll percent tog pi ) 19 32 1.4 28 3 43 82 3 A 100
Table 7. Relation of gender with the type of intestinal parasiies -
TG lamblia. M. nana E.coli G. lambli +“I'l,r nana Others  Total, row
Female. count 196 13 3 4 R § 315
Female, percent 856 5.7 35 1.7 35 433
Male, count 255 20 12 6 7 300
Male, pecent 83 6.7 4 2 23 56.7
Totnlb coum 151 33 20 HY 15 539
Total, percent 85.3 0.2 38 1.9 28 100

Table 8. Total number of different blood groups and Rh

Blood group & Rh Tatal count
O+ 932
O- 87
At 945
A 04
B+ 616
B- 38
AB+ 247
AB- 12
Total 2971

Table % Percent of differeat blood groups and Rh

Biood group & Rh Percent
O+ 3136
0. 202
A+ 318
A- 3.16
B+ 2073
B- 1.27
AB+ 831
AB- [}4
Total ) 100
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DISCUSSION

Giardia  lamblia  infects  millions  individuals
throughout the world. In developed countries il appears
primariy  in  waterborne  cpidemics  of  diarrhea.
{16,17,18,19,20). In developing countries, it is endemic,
but only a small proportion of those infected appear ill.
{21,22,23,2425.26). This {lagellate parasite infeets the
small intestine of its host and may cause malabsorption
and malnutrition, particularly among infants and young
children. In one study conducted by Ich-Horowicz
coworkers giardiasis was regarded as an advantage for
being relatively [ree from other iinesses (27). Liude is
known about the extent of illness caused by this parasile
because few cpidemiologic studies have been done,
(28,29) diagnosis is difficult, (29.30,44) and piardia
carriers {requently are simultaneously infected with other
pathogens (17). Control measures include intermittent
rreatment of those infected and improving water supply
and sanitation. Efforts to control individual infection can
only be successful on a temporary basis. The greatest
progress in control should derive from efforts to develop
an effective vaccine (31).

Our study shows that the prevalence of intestingl
infestation especially with giardial lamblia in preschool
children of Ilamm county is very high, reaching the most
prevalent areas all around the world. (21,26,32,36).
Many factors can contribute to these result, but the
significance of relation of positive stoc] examination with
drinking  water in this results in  noticcable,
(16,18,20,37.38,39,40,41) and since the second zone of
drinking water of lfam county, according to the burcau
of imbibing water supply of Ilam county, with
significantly more intestinal infestation has the same
territory with the fields of first, second and third urban
health-treatment centers of Ham city and the route of
spreading of intestinal parasitcs and especially giardia
lamblia, the great suspicion of contamination of the
drinking watcr in Ham countly due to unknown causcs
arisc in mind 1hat can be the subjects of further studies
(37.38,39.40,41).

Amoeng the gender, our study shows that boys m
liam county arc slightly more infested with iniestinal
infestation and is simifar to a previous study conducied
by Hopkins and Olmsted in Colorado, USA (17) this can
be because of the more attention that female gender
pays to her sanity, but there is not a rclationship
between the sex of the subjects with the type of
intestipal infestation. This study has also shown that
there is not any relation between blood group and Rh
factor antigens and intestinal infestation, as compared
with other similar studies (21.42.43).
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