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Objective: ldentify the types and prevalence of intestinal parasites among food
handlers, and test the effectiveness of the current pre-employment screening policy.
Methods: A cross sectional survey was carried out in the catchment areas of seven
primary health care centres (PHCCs) to represent various sections of Riyadh city. A
total of 700 food handlers working in restaurants were randomly selected from the
study area. All study subjects were asked to complete a data collection form and to
bring a fresh stool specimen on the specified day to the designated PHCC.

Results: About 66% of the selected subjects complied in bringing fresh stool
specimens. Fifty nine (12.8%) of the specimens were positive for parasites. There
was a significant association between the food handler’s nationality and the
likelihood of a positive specimen result, being highest among the Bangladeshis
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(20.2%) and Indians (18.5%) and the lowest among the Arabs (3.4%) and the Turks
(10%). The commonest intestinal parasites isolated were Giardia lamblia (33.8%),
followed by Enterobius vermicularis (27.4%). The current screening policy does not
seem effective, as there was an absence of significant association between holding a
valid PEHC and the test result, with 81% of the positive results from persons holding
valid pre-employment health certificates (PEHCS).

Conclusions: Though it is obligatory for food handlers to hold a PEHC in Saudi
Arabia, the prevalence of intestinal parasites remains high. Possible solutions
include health education on hygiene, more frequent stool tests, and assessment of the

current annual screening procedure.
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INTRODUCTION
Intestinal parasitic infection is considered
as one of the most common tropical dis-
eases in developing countries, where the
prevalence rate ranges between 30 and
60%.® The prevalence of almost all
parasites depends on climatic and socio-
environmental conditions.* In a Bangla-
desh slum, over 80% of the population
have one or more parasites.” In some parts
of India (Madras), Trichuris Trichiura was
found among 62.3% of the children.® In
Pakistan, the prevalence of parasites in
diarrhoeal patients was found to be 71%,
with a high rate of Giardia Lamblia.’
Asymptomatic carriers of intestinal para-
sities are a particular public health hazard,
especially if they work in catering facili-
ties, where they may become a source of
infection for others.®

Expatriates account for more than one
fourth of the total population in Saudi
Arabia. Most catering staff come from
South-East Asia and the Indian subconti-
nent. Pre-employment stool examinations
are mandatory for food handlers in Saudi
Arabia before they can get their pre-
employment health certificates (PEHCs).
One stool specimen annually is needed.

Several studies have been conducted on
the prevalence of intestinal parasites in
patients,**!° food handlers in a military

hospital,** and food handlers in communi-
ties other than Riyadh city.®*? To the best
of our knowledge no community-based
study was carried out on the prevalence of
food handlers in Riyadh, the Capital of
Saudi Arabia.

The objective of the current study is to
identify the type and prevalence of intes-
tinal parasites among food handlers in
Riyadh city, and to test the effectiveness of
the current pre-employment screening

policy.

MATERIALS AND METHOD

Seven primary health care centres
(PHCCs) were randomly selected to repre-
sent the geographical parts of Riyadh city.
Their catchment areas were taken as the
study area, which included 669 different
kitchens and public restaurants employing
2245 food handlers. A total of 700 food
handlers were randomly selected as the
study sample. The study was conducted
during the period between April 1st and
June 28th, 1995.

Specimen Collection

All study subjects were given a tight-lid
plastic container and instructed to bring a
stool specimen fresh within half an hour on
the specified day, to allow an even work-
load for the laboratory of the designated

68 Journal of Family & Community Medicine Vol.8 No.3 — December 2001



PHCC. They were also asked to complete a
data collection form with the help of
trained health inspectors; it included the
demographic characteristics of the worker,
any related symptoms, e.g. diarrhoea, date
of last PEHC (if present). Those who failed
to bring the bottle were reminded with
phone calls from the designated research
assistant.

Stool Analysis Technique

All specimens were examined grossly by
qualified laboratory technicians for con-
sistency and presence of blood or mucus.
Direct faecal smears were prepared for
microscopic assessment for the presence of
trophozoites and cysts within 15 minutes
of receipt under magnifications of 10 and
40x.

Data Analysis

The data were entered into a PC micro-
computer and were analysed using Stat Pac
Gold statistical analysis package. The asso-
ciation between two categories was tested
for significance using chi-square test, and p
value less than 0.05 was considered
significant.

RESULTS

Of the 700 food handlers selected for the
study, 461 (65.8%) responded. All food
handlers working in kitchens and public
restaurants in the study area were non-
Saudi men, ranging in age from 21 to 48
years. They represented 11 different coun-
tries, the majority of them (65.9%) from
South East Asian countries and the Indian
subcontinent (Table 1). There was a signi-
ficant association between the nationality
of the food handler and the likelihood of
his having a positive stool specimen for
parasites (P = 0.006). The highest preva-
lence was among the Bangladeshis
(20.5%), followed by the Indians (18.5%);

the least was among the Arabs (3.4%) and
the Turks (10%) (Table 1).

Table 1: Prevalence of intestinal parasitic
infections in various nationalities in Riyadh,
Saudi Arabia(N=461)

Nationality Stool Positive
specimens  specimens
(%) (%)
Indian 119 (25.8) 22 (18.5)*
Arab countries 87 (18.9) 3(3.4)
Bangladeshi 83 (18.0) 17 (20.5)
Pakistani 83 (18.0) 10 (12.0)
Turkish 70 (15.2) 7 (10)*
Otherst 19 (4.1) 2 (10.5)

p-value 0.006(calculated after excluding others)
*Include double infection
tIncluding Filipinos, Srilankans, Afghanistanis

Of the 461 stool specimens examined, 59
(12.8%) were found to be positive for para-
sites. Giardia lamblia constituted 33.8% of
total positive specimens; 42.9% of which
were found among Indians, followed by
Bangladeshis (33.3%), Pakistanis (14.3%),
and Turks (9.5%). No parasites were found
among Arabs and the other nationalities
(Table 2). Enterobius vermicularis was the
second most common parasite (27.4%) of
the total positive specimens; 43.8% of
which  were found among Indians,
followed by Bangladeshis, Turks and
Pakistanis (18.8, 18.8, and 12.3% respec-
tively) Table 2. Entamblia histolytica
constituted 19.4% and was equally
prevalent among Arabs, Pakistanis, Turks
and others 16.8% (Table 2). Only 8.4% of
the Arab food handlers had positive results,
compared to 14.97% of the non-Arab ones
(Table 3).

Of 59 positive subjects, 81.4% had a
valid PEHC. Furthermore, there was no
significant difference between the subjects
who had or did not have a valid PEHC, and
the likelihood of having a positive test for
parasites (p=0.13). Two specimens (3.4%).
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Table 2: Distribution of the most common intestinal parasites according to nationality in Riyadh

Nationality G. Lamblia E.Vermicularis E. Histolytica Others*
No (%) No (%) No (%) No (%)
Indians 9(429) t 7 (43.8) 1(4.7) 50417)t
Arab countries - 1(6.3) 2 (16.8) -
Bangladeshis 7(33.3) 3(18.8) 3(25.0) 4 (33.0)
Pakistanis 3(14.3) 2 (12.3) 2(16.8) 3(25.0)
Turks 2(95)t 3(18.8) 2(16.8) t -
Others? - - 2 (16.8) -
Total 21 (100) 16 (100) 12 (100) 12 (100)

*E. Coli, T. Trichiura, Hook worm, Ascaris and Strongyloid

tIncluding double infections

tIncluding Filipinos, Srilankans and Afghanistanis

Table 3: Prevalence of the most common intestinal parasites in food handlers according to nationality

Nationality Total sample Total positive G. Lamblia E. Histolytica
size No (%) No (%) No (%)
Non-Arab 374 56 (14.97) 11 (2.9) 10 (2.6)
Arab 87 3(3.4) - -
Total 461 59 (12.8) 11 10
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infection among food handlers in Riyadh, Saudi
Arabia

(3.4%) were found to have double infec-
tion. The majority of infected persons were
asymptomatic 45 (76.3%); whereas
(23.7%) complained of diarrhoea at the
time of the study (Figure 1). Sixty-six
percent of the infected persons with
Giardiases were found to be asymptomatic.
The prevalence of each type of intestinal
parasite is shown in Figure 2.

DISCUSSION
Although the study subjects were reassured
that the test would not influence their

Figure 2: Prevalence of each type of intestinal
parasites among food handlers in Riyadh, Saudi
Arabia

ability to continue their jobs and defaulters
were reminded and rescheduled, only
65.8% of the subjects complied. Two fresh
stool samples two days apart per patient
were reported to increase the yield of isola-
tion.®*%

The technique used in this study,
microscopy of a single fresh faecal smear,
is recognised as having low sensitivity in
detecting most intestinal parasites and will
only have detected those that were abun-
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dant in the particular faecal sample sup-
plied. However, our one-sample-per-sub-
ject policy was employed due to sche-
duling difficulties and concern over col-
lection of additional samples being un-
acceptable by the study subjects. This
policy may lead to under-estimation of the
problem size. Use of a magnification of
10x and 40x means that cryptosporldium
SPP  will have missed. Moreover,
Microsporldia SPP, in particular, need
special stain which is not available in the
labs. We also realise that for adequate
sensitivity  strongloides SPP  require
concentration or culture which is not
available in the basic laboratory of PHCCs.
The prevalence of intestinal parasites in
this study (13%), is similar to the figure
(14.2%) of a similar study in Al-Madina
(in the West of Saudi Arabia)."> A lower
prevalence rate (7.6%)° was reported
among food handlers in the Eastern Prov-
ince, although food handlers attending a
pre-employment examination were studied.

Giardiasis is endemic in many parts of
the world, including Europe and the
USA.**® Consumption of faecally con-
taminated water is the main mode of trans-
mission, followed by direct person-to-
person contact. On a few occasions food
has been implicated as a source of infec-
tion.”*'" Giardia lamblia was the most
common parasite (33.8%) isolated in this
study. The prevalence rate of Giardia
lamblia has had a wide range in different
Saudi studies, namely 3.1-30%.*% The
finding that three quarters of the positive-
testing workers were asymptomatic could
not be explained totally by the high pro-
portion of Giardiasis (only 66% were
asymptomatic), as it was suggested by a
few studies.™®

This study was consistent with the
findings of previous studies7 1 which
recognized that intestinal  parasitic
infection among food handlers is still an

important public health problem in the
Kingdom of Saudi Arabia.

CONCLUSIONS AND
RECOMMENDATIONS

The finding of a higher prevalence among
the Bangladeshis and Indians who have a
high préavalence rate in their own

countries e indicates that more rigorous
strategies should be directed to these high
risk groups. The Indians represent a high
proportion of the total sample size (26%)
and 18.5% of positive specimens. They
need health education regarding certain
hygienic measures to avoid spreading of
the infection and more frequent stool tests,
especially upon arrival from travel to their
countries.

The finding of 81% positive results
among the subjects who had a valid PEHC
and the absence of significant association
between a valid PEHC and test result call
into question the effectiveness of the
annual screening procedure. Reinfection is
another possible cause of these results
because some of the subjects might have
had a holiday in an endemic area and come
back carrying the infection or been in
contact with some one who had the
infection.

Re-evaluation of the process of pre-
employment  examinations,  especially
those in the catering trade is highly recom-
mended. Biannual screening of two stool
samples two days apart per food handler is
also recommended, as is a re-examination
checkup upon arrival after holiday, parti-
cularly for those coming from high
prevalence countries.
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