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objectiae: The main objectiue of this study was to determine the preualence of
some poterutial entropathgens among primary school children.

Metlrcdology: This study was conducted, on a sumpl,ed population of 32sB primary
school going chikJren in the age group of 6-11 years. They toere inuestigatedfo,r
the presence of some potentia.l enteropathogens in their stools.

Resuhs: The oaerallpreualence of enteropathogens u)as 70.44 percent, Salmonelkt
and shigella species usere fourud among 7.74 percent chiklren. Muhipln drug
resistance u)as corlrloru ht the isolated speci.es of Salmonella and Shigella with an
etrception of l',lalidixic ucid and cephalothin in Shigella. The preaalance rate of
parasitir irtfection was 9.307o, The most corwnon parasite found uas giardia
lamblia,8.76 percento andnext most common uas Entamoela histolyt ira 0.z4Va.
followed by other parasires.' (Hemenolnpis nunu, Ascctris lumbrirokies, Trichttris
trichuira and Enterobious ubrmbularis, in order of their frequerucies) .

Conclusiort: This study lays emphusis on the importance of asymptomatic carciers
as a potential source of ilfection and demorustrates the etnergence of resistance
in salmonella and Shigella species.

Key words: Asympfomotic solmonello, shiqello, lntesfinol Porosites, school Children

I

)

Correspondence loi
Dn Mohammad Hussain Qadiri, P a. Box 3745, Dommom 31481 , Soudi Arobio
Fox 843 0265 Tel : 843 4028

36 Joumal of Family and Community Medicine Vol. 2 No. 2 - December 1995

I



INIRODUCTION

School children form an important closed
community, with chances of child to child
transmission of infection. Available studies show
high prevalence of enteropathogens among school
going childrenl'2. Litt le is known about the
prevalence of asymptomatic enreropathogens
among these children in Saudi Arabia. Mosr of
the studies available, have been carried out on food
handlers and hospital patients3-6.

Enteropathogens are known to have deleterious
effect on the health and nutririon of the children,
leading to many complicationsT'8. The presenr
study of asymptomatic salmonella, Shigella, and
intestinal parasites among school going children
was conducted in the Dammam area of the Easrern
Province of Saudi fuabia during 1992-93. The
main objective of the study was to derermine the
prevalence of some potential enteropathogens
among these children and discuss their public
health importance.

MAIERIALAND METHODS

The study population consisted of primary
school children, in the age group of 6-l I years.
This represenrcd 54o/o of  the rota l  school
populat ion in  th is  age group in the area.  A
multistage systemic random sampling method was
used to select children for the study. For each child,
general information was recorded in a predesigned
proforma and the age was taken from school
records. The main criteria for inclusion in the study
were; an asymptomatic child with no history of
diarrhoea/dysentry or antibiotic use within past
two weeks. The schools were visited one day prior
to the collection of the stool sample. One section
was taken per day. A plasric conrainer was given
to each child who was advised to bring the stool
sample next morning. To avoid delay the samples
were taken directly after collection to the laboratory
for analysis. The compliance rate was 95%.
Intestinal parasites were identif ied by direct
microscopy, using a wet mount of stool specimen
w i th  no rma l  sa l i ne  and  i od ine  and  the
concentration technique used as described in

medical laboratory manud.e Direct plating of stool
samplewas done to detect sdmonella and Shigella
species as per standard merhod described by
WHO. Sensitivity testing was done for ampicillin,
cotrimoxazole, tetracyclines, chloramphanicol
nalidixic acid and cephalothin.l0 The chi-square
test and analysis of variance were applied for
statistical analysis.

RESULTS

Stool  specimens of  3258 chi ldren were
collected and examined for rhe presence of
intestinal parasites and cuhured for salmonella and
Shigella species. The percentage of boys and girls
in the study group was 49.02o/o and 50.980/o
respecrively. Saudi children formed 7 5.670/o of rhe
sample . Age and sex distribution of these children
is shown in Thble 1. Out of total sample, 340
(10.44 o/o)  were posi t ive for  one of  rhe

TABI-E 1
Age and Sex Disribution of the Study Group

Age Group
(years) Boys Girls Total

o - /

8-9

585
36.63)

553
(34.63)

459
(28.74)

582 tt67
(35,04) (35.82)

590 t143
Q5.52) (3r.08)

489 948
(29.44) (29.10)

r597
(49.o2)

1661 3258
(50.98) (1oo.oo)

enteropathogens. Thble 2 is a summary of the
isolated enteropathogens from these children. The

prevalence among the boys and the gir ls was
10.58o/o and 10.30% respecrively. Non typhiodal
S a l m o n e l l a  a n d  S h i g e l l a  s p e c i e s  ( S h i g e l l a

dysenteriae, Shigella flexmeri, Shigella boydii and

Sh ige l la  sonne i )  were  iso la ted  among l . l4o /o

chi ldren and intestinal parasites among 9.30o/o
children. There was only one sample with dual
infection. No significant statistical relationship was

observed in  the  preva lence o f  d i f fe ren t

enteropathogens, between boys and gir ls. Age

specific isolation rates given inThble 3, which show

that these isolated enteropathogens were common

Asymptomatic Salmonella, Shigella and Intestinal Parasites Among Primary School 37



TABLE 2
Sex'Wise Prevalence of Enteropathogens

Among Study Group

Pathogen
Boys Girls Total

n=1597 n=1661 n=3258

other  ch i ld ren  and the  communi ty  a r  la rge .
Salmonella and Shigel la species are commonly
isolated microorganisms among children suffering
from diarrhoea/dysentery. l l  In our study, the
isolated Salmonella and Shigel la species were
resistant to commonly used antibiorics (Ampicillin,

Cotrimoxazole, Chloramphanicol, Tetracyclines).
Similar reporrs of mult idrug resistance to the
standard chemotherapy are now accumulating
from dif ferent countr iesl2-15 and many outbreaks
due to these resistant micr<lorganismsl6' l7 have also
been recorded.

Unfortunately, the option for antimicrobial
therapy of Shigel losis has diminished considerably
in recent years, as bacterial resistance has increased.
Resistance to ampici l l in and cotr imoxazole is now
widespread, part icularly in Shigel la dysentariae
type I,  and in Shigel la f lexnari.  Al l  the chi ldren in
our study who were posit ive for Shigel la species
were given a course oFNalidixic acid, to which the
organism was highly sensit ive. Nalidixic acid was
used as backup during the trearmenr, but although
a drug of choice for Shigel losis ar present, there
are cases of resistance to i t .18

New drugs of promise for the rreatment oF
Sh ige l la  in fec t ion  inc lude pevc i l l i n  and new
floroquinol ines. These drugs are expensive and
their safety in children have not been established.l8
The chi ldren who were posit ive for Salmonella
spec ies  d id  no t  rece ive  any  r rearment ,  s ince
treatment of asymptomatic Salmonellosis increases
drug resistance. Their srools were cultured again
and again untiI three consecutive samples were free
of pathogenic organisms.

The parasitic infbcrion rares were higher among
t h e s e  s c h o o l  c h i l d r e n ,  w i t h  G i a r d i a  l a b l i a

predominating. Similar results have been obtained
by a study conducted in Bahrain, which reported

a prevalence of 14.3o/o and less than prevalence

reported by the studies conducted in developing
count r ies . le -22  The Fac tors  respons ib le  fb r  th is
s imi la r i t y  in  paras i t i c  in fec t ion  found among
ch i ld ren  l i v ing  in  Bahra in  and our  s tudy  may
possibly be due to common regional characteristics
wi th  Bahra in  and soc ioeconomic  and cu l tu ra l

dif fbrences with other developing counrries may

i
j

1
\

Salmonella

" r . . , * "
c  L ; - -  l l ^

species

Mixed

Ciard ia
lambia

Enramoeba
histopwica

He menolepis
nana

Trichuris
trichuira

Enrerbi us
Vermecularis

Totd

1 4
(0.88)

8
(0 .50)

I
(0.06)
126

(7 .8e)

1 2
\0.75)

4
(0.25)

4
(0 .25)

r69
(10.58)

l 0
(0.60)

4
10.24)

r40
(8.43)

t 2
(0 .7  5 )

3
( 0 . 1 8 )

24
(0.7 4)

t 2
(0.37)

I
(0.03)
266

(8. I  6)
24

(0.7 4)
7

( 0 . 2 1 )

5
(0 .1  t )

I
(0.03)

I
(0.06)

I
(0.06)

r7r 340
(10.30) (10.44)

P>0.05 N.S

in all age groups. A higher percentag€ of Giardia
lamblia was found in the lower age groups. The
Regression coefficient between the age groups did
not show any signif icant relat ionship. Invitro
antibiot ic sensit ivi ty of Salmonella and Shigel la
species indicates that these isolates were resisranr
to commonly used antibiotics except nalidixic acid
and cephalothin in Shigella species.

DISCUSSION

Three hundred and forty children carried one
ofthe potential enteropathogens, with an overall

prevalence rate of 10.44o/o. The prevalence rare of
bacterial and parasit ic infect ions among rhese
children show that asympromaric infect ion is

common, affecting boys and girls equally. The rates

oF non-typhiodal Salmonella and Shigel la species
were 0.74o/o and 0.730/o respecrively. Perhaps the
rates would have been higher if more rhan one
sample had been collected from the same child.

Isolation ofthese enteroparhogens from these
asymptomatic chi ldren indicate rhat they are
carriers of these microogranisms. A source of
infection that may be hazardous to the health of
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TABLE 3
Age Specific Prevalence of Salmqnella, Shigella and Intestinal Parasites

Age GrouP 
salmoneila

(years) i## E.HistolytaShigella Others Total

o - /
n (1  167 )

8-9
n(1 143)

l 0+
n(948)

l 0
(0.86)

1 0
(0.87)

4
(0.42)

4
(0.34)

2
(0 .17)

6
(0.63)

1 1 6
(9.94)

96
(8.40)

54
(5.70)

8
(0.68)

9
(0.79)

7
(0.74)

6
(0.5 l  )

4
(0 .35)

3
(0.32)

144
( r2 .34)

t21
(  I  0 .59)

74
(7 .81)

Total
n(3258)

24
@.74)

t2
(o.37)

266
(8.16)

24
(0.74)

r3
(0.40)

339
(10.41)

F10.95=2.r21 = 3.89; f=0.t7

explain the difference in results between our study

and of other countries. Ail the children who were

posit ive for Giardia lamblia and Entamoeba

histoly'tica were give n a course of metronidazole.

In practical terms, Salmonella, Shigella species,

Giardia lamblia, Entamoaba histolyt i la can be

t ransmi t ted  d i rec t l y  to  o ther  ch i ld ren .  The

transmission through swimming ponds and intact

chicken eggs have also been reported by

studies.23-25

In view ofthe better living conditions and safe

water supply in Saudi Arabia the possible source

of infection may be contamir.rated food, vegetables

and fruits, which are known to play an important

role in the transmission of these enteropathogens.
'We 

cannot exclude the role of workers from

different endemic countr ies, part icularly food

handlers in disseminating the infection. However,

the risk of transmission among these school going

children may be controlled by increasing health

education activities focused on improving hygienic

prac t ices ,  l i ke  hand wash ing ,  hand l ing  and

consuming raw and uncooked Food. There is also

a need to upgrade the diagnostic facilities in school

health care services for periodic stool examination

and effective treatment. This study also points to

the emerging resistance in Salmonella and Shigella

species and a need to monitor growing antibiotic

resistance among these species countr). lvide.

H o w e v e r ,  i n - d e p t h  s t u d i e s  a r e  n e e d e d  o n

epidemiological and other aspects of Intest inal

entropathogenes.
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