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Objective: The main objective of this study was to determine the prevalence of
some potential entropathgens among primary school children.

Methodology: This study was conducted, on a sampled population of 3258 primary
school going children in the age group of 6-11 years. They were investigated for
the presence of some potential enteropathogens in their stools.

Results: The overall prevalence of enteropathogens was 10.44 percent. Salmonella
and Shigella species were found among 1.14 percent children. Multiple drug
resistance was common in the isolated species of Salmonella and Shigella with an
exception of Nalidixic acid and cephalothin in Shigella. The prevalence rate of
parasitic infection was 9.30%. The most common parasite found was giardia
lamblia, 8.16 percent, and next most common was Entamoela histolytica 0.74%,
Jollowed by other parasites: (Hemenolepis nana, Ascaris lumbricoides, Trichuris
trichuira and Enterobious vermicularis, in order of their frequencies).

Conclusion: This study lays emphasis on the importance of asymptomatic carriers
as a potential source of infection and demonstrates the emergence of resistance
in salmonella and Shigella species.
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INTRODUCTION

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 children!2. Little is known about the
prevalence of asymptomatic enteropathogens
among these children in Saudi Arabia. Most of
the studies available, have been carried out on food
handlers and hospital patients>.

Enteropathogens are known to have deleterious
effect on the health and nutrition of the children,
leading to many complications”8. The present
study of asymptomatic salmonella, Shigella, and
intestinal parasites among school going children
was conducted in the Dammam area of the Eastern
Province of Saudi Arabia during 1992-93. The
main objective of the study was to determine the
prevalence of some potential enteropathogens
among these children and discuss their public
health importance.

MATERIAL AND METHODS

The study population consisted of primary
school children, in the age group of 6-11 years.
This represented 54% of the total school
population in this 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 plastic container 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 identified by direct
microscopy, using a wet mount of stool specimen
with normal saline and iodine and the
concentration technique used as described in

medical laboratory manual.® Direct plating of stool
sample was done to detect salmonella and Shigella
species as per standard method described by
WHO. Sensitivity testing was done for ampicillin,
cotrimoxazole, tetracyclines, chloramphanicol
nalidixic acid and cephalothin.!® The chi-square
test and analysis of variance were applied for
statistical analysis.

RESULTS

Stool specimens of 3258 children were
collected and examined for the presence of
intestinal parasites and cultured for salmonella and
Shigella species. The percentage of boys and girls
in the study group was 49.02% and 50.98%
respectively. Saudi children formed 75.61% of the
sample. Age and sex distribution of these children
is shown in Table 1. Out of total sample, 340
(10.44 %) were positive for one of the

TABLE 1
Age and Sex Distribution of the Study Group
A"i‘;eca:‘s’)“l’ Boys Girls Total
6-7 585 582 1167
(36.63) (35.04) (35.82)
8-9 553 590 1143
(34.63) (35.52) (35.08)
10+ 459 489 948
(28.74) (29.44) (29.10)
Total 1597 1661 3258
(49.02) (50.98) (100.00)

enteropathogens. Table 2 is a summary of the
isolated enteropathogens from these children. The
prevalence among the boys and the girls was
10.58% and 10.30% respectively. Non typhiodal
Salmonella and Shigella species (Shigella
dysenteriae, Shigella flexmeri, Shigella boydii and
Shigella sonnei) were isolated among 1.14%
children and intestinal parasites among 9.30%
children. There was only one sample with dual
infection. No significant statistical relationship was
observed in the prevalence of different
enteropathogens, between boys and gitls. Age
specific isolation rates given in Table 3, which show
that these isolated enteropathogens were common
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TABLE 2
Sex Wise Prevalence of Enteropathogens

Among Study Group
Boys Girls Total
Path
THOBEN 1597 n=1661  n=3258
Salmonella 14 10 24
species (0.88) (0.60) (0.74)
Shigella 8 4 12
species (0.50) (0.24) (0.37)
Mixed 1 - 1
(0.06) (0.03)
Giardia 126 140 266
lambia (7.89) (8.43) (8.16)
Entamoeba 12 12 24
histopytica (0.75) (0.75) (0.74)
Hemenolepis 4 3 7
nana (0.25) (0.18) (0.21)
Trichuris 4 1 5
trichuira (0.25) (0.06) (0.15)
Enterbius - 1 1
Vermecularis (0.06) (0.03)
Total 169 171 340
(10.58) (10.30) (10.44)
P>0.05 N.S

in all age groups. A higher percentage of Giardia
lamblia was found in the lower age groups. The
Regression coefficient between the age groups did
not show any significant relationship. Invitro
antibiotic sensitivity of Salmonella and Shigella
species indicates that these isolates were resistant
to commonly used antibiotics except nalidixic acid
and cephalothin in Shigella species.

DISCUSSION

Three hundred and forty children carried one
of the potential enteropathogens, with an overall
prevalence rate of 10.44%. The prevalence rate of
bacterial and parasitic infections among these
children show that asymptomatic infection is
common, affecting boys and girls equally. The rates
of non-typhiodal Salmonella and Shigella species
were 0.74% and 0.73% respectively. Perhaps the
rates would have been higher if more than one
sample had been collected from the same child.

Isolation of these enteropathogens from these
asymptomatic children indicate that they are
carriers of these microogranisms. A source of
infection that may be hazardous to the health of

other children and the community at large.
Salmonella and Shigella species are commonly
isolated microorganisms among children suffering
from diarrhoea/dysentery.!! In our study, the
isolated Salmonella and Shigella species were
resistant to commonly used antibiotics (Ampicillin,
Cotrimoxazole, Chloramphanicol, Tetracyclines).
Similar reports of multidrug resistance to the
standard chemotherapy are now accumulating

from different countries!#1°

and many outbreaks
due to these resistant microorganisms'®!7 have also

been recorded.

Unfortunately, the option for antimicrobial
therapy of Shigellosis has diminished considerably
In recent years, as bacterial resistance has increased.
Resistance to ampicillin and cotrimoxazole is now
widespread, particularly in Shigella dysentariae
type I, and in Shigella flexnari. All the children in
our study who were positive for Shigella species
were given a course of Nalidixic acid, to which the
organism was highly sensitive. Nalidixic acid was
used as backup during the treatment, but although
a drug of choice for Shigellosis at present, there
are cases of resistance to it.!®

New drugs of promise for the treatment of
Shigella infection include pevcillin and new
floroquinolines. These drugs are expensive and
their safety in children have not been established. '8
The children who were positive for Salmonella
species did not receive any treatment, since
treatment of asymptomatic Salmonellosis increases
drug resistance. Their stools were cultured again
and again until three consecutive samples were free
of pathogenic organisms.

The parasitic infection rates were higher among
these school children, with Giardia lablia
predominating. Similar results have been obtained
by a study conducted in Bahrain, which reported
a prevalence of 14.3% and less than prevalence
reported by the studies conducted in developing
countries.'”?? The factors responsible for this
similarity in parasitic infection found among
children living in Bahrain and our study may
possibly be due to common regional characteristics
with Bahrain and socioeconomic and cultural
differences with other developing countries may
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TABLE 3
Age Specific Prevalence of Salmonella, Shigella and Intestinal Parasites

Age Group Salmonella Shigella Glard.la E.Histolyta Others Total
(years) lambia
6-7 10 4 116 8 6 144
n(1167) (0.86) (0.34) (9.94) (0.68) 0.51) (12.34)
8-9 10 2 96 9 4 121
n(1143) (0.87) 0.17) (8.40) (0.79) (0.35) (10.59)
10+ 4 6 54 7 3 74
n(948) (0.42) (0.63) (5.70) (0.74) (0.32) (7.81)
Total 24 12 266 24 13 339
n(3258) (0.74) (0.37) (8.16) (0.74) (0.40) (10.41)
F[0.95=2.12] = 3.89; f=0.17
explain the difference in results between our study ACKNOWLEDGMENT

and of other countries. All the children who were
positive for Giardia lamblia and Entamoceba
histolytica were given a course of metronidazole.

In practical terms, Salmonella, Shigella species,
Giardia lamblia, Entamoaba histolytila can be
transmitted directly to other children. The
transmission through swimming ponds and intact
chicken eggs have also been reported by
studies.?3-?

In view of the better living conditions and safe
water supply in Saudi Arabia the possible source
of infection may be contaminated 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 countries, particularly 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
practices, like hand washing, handling and
consuming raw and uncooked food. There is also
aneed 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 countrywide.
However, in-depth studies are needed on
epidemiological and other aspects of Intestinal
entropathogenes.
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