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1 . Introduction 

The a i m of t h i stud y \ L S to i nv e s tiga t e he ex en t and t ype of 
intest i nal a ra s Lc i fe e t i o n nd b l occ a er oq. ob i n l e v 5 of 
e lementary s c ho o l c t i l d r e n i n a s c h o o l ~n Bi r zeit . The -esearch 
was part of a pi a t s t u d y w ich was d e s ' g ne a a sses s f i e d and 
l aboratory e t h o d o ' a g y ~o b e u s e d i n furthe r p a r as : t o log i c a l 
[ e s ea r c h . 

The s u r v e y was c a r ri e d a t i n ' h e c o - ~ cl :lca t i o al La t. i.n on ent 
School i n Bir Ze i t . Th i s sch o o l wa s sel c t e d due to i t s 
acce ssability t o the r e s e a r c h ers a nd a s ' t a mp i s ed the fu 1 
ra ng e o f e l e me tar y s c h o o l c l a s s e s f r o m g r ade ) ( a9 - n p r ox . six 
yea r s ) t o g r a d e G a g . approx . 1 2 y e a r s ) f o r both s exes. t.Lnks 
wer e !s ~ a b l i s h e d b e twee t h e r e s e a r c ~ R r s and e se loa l s t aff 
w.it.h t h e a s s i s a n c e of t il e He d n r se/-''.d mi t. .i s t r a t o r 0 irzei t 
Wome n 's Chari Labl _ S c ~i et y . Th ~ s u r v e y wa s carr i e d au i n 
N o v e mb r:~ r/ D e c (.. m b e 1 98 4 . 
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~ethodo l o5lY 

h e fi eld wo r k wa s c r i e d OLt i . t he foll a w:nc stage~: 

A lis t of nam e s , age s and pl aces o ~ r - i d e n c was co~ piled 

~or a ll c h il r en reg iste r e d i n g r a d e s 1 6 ' n c l us i v ~ y. 

? Th r e s e a r C lers v is i ted ea c h c lass on te al l ocated day and 
i i s cu s s d the aim o f t _e s l rvey and ~ ssues of general. ealth and 
~yg i e n e wi t h the chlld r -n . Bo okl e ts on ~he ~op ic of paras i t os i s , 
wh i ch had e e n p r duced : n the Cornmu ity He a l h un l a n d we e 
s pe c i f i c a l _y d e s i g n e d for chi dren, we r d iscussed in th t c las s . 
Pos t e r we r e 1ef" with each c l a s s . 

3 . Le t t e r s t th p a r e n ts we r e g i ven 0 e , c h c h i l d , guestins 
the ~ ren t .' ass i s t a nce i t aki n g stoo l s amp 1 s t h f o L L ow ng 
mor n i n . a c h c i l d wa s given _ n a me d steel c l lect io conta'ner 
a nd a s ke d t o b rin g a s amp e t o 8ch 1 t .B n e x t day . 

4 . A blood sa p I e was t ken f r om eael c h i l d b y £ing r prick Lnd 
sent d irect J y to the l a b ora o r y ~ or ha emoglobin es i m i o n . 

5. The f o I L owi nq mor n Lnq 5tO ,~ J s.a,.. p:'es we e c oLl.ec i E'- , from t he 
school and aken t o he 1 bora "ory f or ~ n a ~ y i s . 

6 . Al l s t 01 sampl s we r e concentrated s i ng he F r mol-E her 
concent r a t i on method a s descri be d by Ritchie ( 1) " Flu d stoo 
samp1 5 were a l s x a mi n e by di rect sme r i n rde r t o i en -i fy 
t e poss ' b le p esence o f t r opho z( it ! f o -ms o f parasites . Ne 
pr es e r v a t . v e wa s s ed 1,.1r i ng th t e s ti ng . As t ere 'as n 
a s s ur a c e t h a t 1 1 h e sample s we r f r e 'h , _ e resu ts 'ndicate 
mi n i mu in-ect i on leve s. 

7 . Trte resu l t s 0 - t .h e b L oo d arid 5 001 tes't s were e erit; to t 1€ 

8i_ ei . Wome C a r i tab le s 2c Le t y s cl in 'c i n Bir ie:t for1 

a , 0 1'1 '.. l p . 
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stool Tests 

206 
asses, 
amination. 

. be infected with 

Bir Zeit, 
e remaining 

ir zeit area. 
ere found 

children registered in the six elementary school 
a total of 193 children (94%) brought stool samples for 

As shown in Table 1, 45 children (23%) were found 
one or more intestinal parasites. Of the 

3 children participating in the survey, 159 lived in the town 
and of these, 31 (20%) were found to be parasitised. 

34 children lived in one of nine villages in the 
Of these children, a total of 14 children (41%) 

to be parasitised. 

Number of Children with positive stool Samples by Grade 
and Sex 

avg. Total tested Males tested 
age 
(yrs) 

no. no. % no. no. % 
+ve +ve +ve +ve 

1 6 36 7 19.5% 21 3 14% 
2 7 34 14 41% 20 8 40% 
3 8 28 7 25% 16 5 31% 
4 9 29 3 10% 12 1 8% 
5 10 30 6 20% 16 2 13% 
6 11 36 8 22% 18 5 28% 

193 45 23% 103 24 23% 

Females tested 

no.	 no. % 
+ve +ve 

15 4 22% 
14 6 43% 
12 2 12% 
17 2 12% 
14 4 29% 
18 3 17% 

90	 21 23% 

103 out of a total of 109 boys registered in the school brought 
stool samples, 24 of which (23%) were parasitised. Of the 97 
girls registered in the school, a total of 90 delivered stool 
samples, 21 of which (23%) were found to be parasitised. Thus 
there was no difference in levels of parasitic infection between 
the sexes overall. 

Neither was there a consistent trend in infection levels between 
children of different sexes in the same class. In grades 3 and 6 
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~e infection level was found to be higher in boys than in girls, 
~ereas in the other four classes girls were found to be more 
ommonly parasitised than boys. A total of five species of 
ntestinal parasites were identified in the stool of the 45 
arasitised children. 

~he level of infection varied in each grade, with the highest 
evels found in grade 2 children (41%) and the lowest in grade 4 
~hildren (10%). No consistent trend emerged between grade (age) 
nd parasitosis levels, although the infection rate was higher in 

fhildren of the three lower classes (29% of those examined in 
Jrades 1-3 were positive) than in children of the higher three 
~lasses (19% of those examined in grades 4-6 were positive) . 

Table 2. Parasite Prevalence by Grade (%) 

Grade Entamoeba Giardia Trichomonas Trichuris Hymenolepis 
coli lamblia hominis trichiura nana 

1 6 14 0 0 0
 
2 15 29 0 0 0
 
3 0 18 0 4 4
 
4 7 3 0 0 0
 
5 10 10 0 0 0
 
6 6 11 3 0 3
 

Total
 
for all 8% 15% 0.5% 0.5% 1%
 
grades
 

(Prevalence = number of positive cases/total number of stools) 

Of the parasitised children, 43 were infected with one, and two 
children were infected with two parasite species. The most 
commonly found parasite species was Giardia lamblia, which was 
present in 28 children (15% of those examined). 15 children (8%) 
were infected with Entamoeba coli, two children with Hymenolepis 
nana, one child with Trichomonas hominis and one child with 
TrIChuris trichiura. Both boys and girls were infected with 
G. lamblia and E. coli, while the other three parasite species 
were found only in male children. 
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Although not considered to be a pathogenic parasite, E. coli is 
included in this study as an indicator of faecal-oral 
contamination. 

3.2 Blood Tests 

Of the 206 children registered in the school, 194 children (94%) 
were tested for blood haemoglobin levels. Table 3 shows the 
results of the blood tests. The haemoglobin levels of 
parasitised children (Table 4) reveal no substantial variation 
from the means for all children. 

Table 3. Haemoglobin Values of Boys and Girls in Each Class 

Grade gm Hb/l00ml Blood 

Male Female 

Mean Range Mean Range 

1 

2 

3 

4 

5 

6 

15.0 

13.6 

14.2 

13.2 

13.8 

13.8 

13.2-16.4 

11. 4-16.0 

12.8-16.0 

10.2-16.0 

11. 4-15.4 

12.2-16.2 

14.6 

14.6 

13.7 

13.1 

13.7 

14.2 

12.8-16.4 

12.2-16.2 

11. 6-15.2 

11. 4-15.0 

12.0-15.2 

13.0-15.4 
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ble 4. Haemoglobin Values of Parasitised Children 

Grade 

+ve stool 

No. of 
+ve stool 
Tests 

Tests 

Mean 

Male 

gm Hb/100ml 

Female 

1 

2 

3 

4 

5 

6 

7 

14 

7 

3 

6 

8 

15.0 

14.4 

14.0 

16.0 

12.8 

13.6 

14.6 

14.7 

13.0 

12.7 

14.0 

14.3 

Total 45 14.3 13.8 
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Conclusions 

\The survey established that giardiasis was prevalent in all age 
roups. No significant association was detected between 

. arasitosis and gender, age and blood haemoglobin. 

~O% of the children examined who live in Bir Zeit were found to 
e parasitised. Of the children living in surrounding villages, 
1% were infected with one or more parasites. In view of these 
ifferences, it should be noted that Bir Zeit has a potable water 
etwork and enjoys relatively better socio-economic conditions 

~han many West Bank villages.
'J 
Bowever, further research is required to establish the social and 
~.nvironmental factors affecting levels of parasitic infection in 
~he study population. 
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Appendix 

Laboratory Methodology 

Formalin-Ether Concentration Method 

1.	 Add 13 ml of saline: mix 

2.	 strain 10 ml of the mixture with wet gauze 

3.	 Centrifuge at 1500 rpm for 2 min., decant 

4.	 Repeat step 3 one to three times with saline, decant 

5.	 Add 10 ml of 10% Formalin, allow to stand for 5 min. 

6.	 Add 3 ml of Ether and shake 

7.	 Centrifuge at 2500 rpm for 2 min. 

8.	 Free the plug of faecal debris from sides of the tube with 
applicator, and decant 

9.	 Mix sediment and examine. 
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