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objective: To evaluate the prevalence of parasitic and bacterial infestatiois
amongfood handlers.
Design: Retrospective study.
Se4ting: Food handlers working in the lvfilitary-food servingfacilities in Jubail
(Eastern Province of Saudi Arabia).
Method: The stool samples of 881 food handlers of different nationalities were
exanined at the Arnred Forces Hospital laboratory using the concenlration
method.
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Results: A total of 191 (20%o) of the workers tested positive for enteric microbial
infestation. Helntinthsvere the most prevalent, infecting 93 (10.569'0) of thefood
handlers; followed by protozoa',uhich afected 65 (7.38o/o) food handlers; and the
vnallest group was infected with bacteria in 44 (4.9%o) of the food handlers. I{ot
only single organism infection\eas seen (83.94o/o), but also double (11.51%o) and
triple (1.55%o) infections. Arnong the Helminths, Ascaris lumbricoides was the
most prevalent with 33 (47.14%o) cases, Giardia lamblia was the most prevalent
Protozoa with 23 (43.40%0) cases, and Salmonella was the most prevalent
bacteria with 34 (87.18%o) cases. Expatriates from South Asia showed a
signifcant rate of infection when compared to expatriates from Arabian
countries. The Bangladeshi food handlers were of the greatest prevalence of
infection with I5l (17.14%o) cases, followed by Indian workers with I7 (1.93%o)
coses, and Pakistani workers with I I (1.25%).

Conclusion: The study stresses the importance of regular check-ups and prompt
tre atmen t of infected food h and I e r.
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INTRODUCTION

Food handlers, particularly those
handling unwrapped food rvhich is to be
consumed uncooked, play a significant role
in the transmission of food-borne microbial
diseases. Symptomatically ill food handlers
can easily be detected and excluded from
work duties rvhich involve rvorking directly
with food products, hou'ever, the danger
lies in the food handlers rvho do not shorv
any Symptoms.

Therefore, it is extremely important to
have regularly scheduled check-ups so that
infected emplol'ees can be immediately
excluded from u'ork involving direct
contact rvith food products and can be
appropriately treated.

The Armed Forces Hospital at King
Abdulaziz Naval Base in Jubail @astern
Region of Saudi Arabia) is responsible for
providing medical services to all Military
personnel who are stationed within a 50
kilometer radius in addition to the
personnel stationed at the Naval Base itself.
One of the responsibilities of the Preventive
Medicine Department at the hospital is to

screen all food handlers who are employed
at any of the food service facilities within
this area. To be sure that the food handlers
are medically fit, check-ups are done upon
employment and then twice annually
thereafter. The subject of investigating
intestinal infestations among food handlers
had been studied in different parts of the
Kingdom previously.r'2 Holever, in this
study, the author is presenting another
experience from the eastern region of Saudi
Arabia. The objective of this investigation
is to assess the enteric microbial (parasitic
and bacterial) infestations in food handlers
in Jubail.

MATERIALS AND METHODS

Within the 50 kilometer radius of the
Naval Base, there are several military
installations and rvithin each of these areas
there is one, or more, food service facility.
Satellite clinics have been set up in each of
these areas and it is the responsibility of the
doctor at each clinic to screen and examine
all the food handlers who work in the
respective installation and forward a report
on these employees to the Preventive
Medicine Department.
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One of the main screening tests for the
food handlers is a stool examination.
During the period of time from December
1993 to November 1991, three fresh
specimens of feces u'ere obtained on three
consecutive da1's from each ofa total of88l
food handlers. Each of these specimens
rvere stained rvith Lugol's iodine solution
and rvere then examined under light
microscopy rvithin approximately one hour
from the time of collection (using the
Ridley-Allen modified formol-ether concen-
tration method).3 All examinations u'ere
done by one microbiology technician. The
food handlers l'ho rvere found to have
parasites u'ere then excluded from handling
food until they had completed the
appropriate treatment and their stool
specimens rvere free from parasites. All the
laboratory results rvere then entered into the
Epi Info (the public domain softrvare for
Epidemiolory and disease surveillance).
The statistical test used b1' Epi Info rvere
Chi Square and Fisher exact.

RESULTS

Stool specimens \l'ere examined from a
total of 881 food handlers. Table I shorvs
the distribution of the food handlers in
terms of nationality and enteric pathogen
infections u'hich u'ere prevalent. The
overall prevalence of intestinal parasitic
and bacterial infestation among the food
handlers rvas 207o (19-1 of 881) (some
rvorkers rvere infected w'ith more than one
organism). Bangladeshi workers had the
highest percentage of infection (28.5%),
follon'ed by Sudanese (23.8%), Indians
(17.7%) and the Pakistanis (I'7.1%). The
lou'est rate of infection u'as among food
handlers from the Philippines (3.7%).
Workers frorn Somalia, Indonesia and
Saudi Arabia rvere free of any enteric
infection. Although the number of food
handiers from these three nationalities rvas

small ( I5); there was a statistical
significant difference in the rate ofinfection
(Fisher exact: 2-tailcd P=0.05).

Among the three classes of enteric
microbial, Helminths had the highest rate
of infection among the food handlers
(16.01%), follol'ed by Protozoa (32.18%)
and the least were enteric bacteria
(2t.78%).

Tahle 1: Prevalence of food-borne micro-
bial disease anrongfood handlers in Jubail,
Eastern Region of Saudi Arabia based on
their nationalities
Nationality Positi'e cascs 

,_lll,1l"u

Bangladeshi
Sudanese
Indian
Pakistani
Eglptian
Sri Lanlian
Fil ipino
Somali
Saudi
Indonesian
Total 20.112 881

Bangladeshi food handlers had the
highest infection rate in all three classes
(Table 2) - Helminths (92.4'7%), Protozoa
(61.62%), and Enteric Bacteria (70.45%).
The Indian rvorkers had the next highest
infection rate in Helminths (3.23Yo) and
in protozoa (16.92%). For the enteric
bacteria, the Pakistani rvorkers had the
second highest rate of infection (l1.36%).

A. Lumbricoid rvas found to be the most
prevalent helminth (47.14%) among the
food handlers, follorved by T. Trichuria
(30%). The most prevalent protozoa
among the food handlers rvas G. lamblia,
constituting 43.40yo, follorved by E. Coli at
28.30yo. On the other hand. salmonella

oNo.
l 5 l  28 .50

5  23 .8  I
t7  17.71
I I 17.46
5  I  1 .90
2 06.06
3 03.70

530
2 l
96
O J

A 1

J J

8 l
7
7
I

t9t
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Tahle 2: Distribution of the infecting organisms anrong different nationalities oflood
handlers in.Iubail

Nationality Positiye Cases Total
Hclminths

No. Vo
Protozoa

No. Vo
Bactcria

No. o/o

Bangladeshi
Indian
Pakistani
Eglptian
Sudanese
Filipino
Sri Lankan

3 1
-)
)
4

I

I
4
I
2

86
J

2

92.4'7
03.23
02.  l5

01 .08
0 t .08

64.62
t6.92
06.  l5
0 1 . 5 4
0 6 . 1 5
0 1 . 5 4
03.08

42
l l
4

70.45 159*
06.82 t7
1 1 . 3 6  l l
09.09 5

- )
42.27 3

- 2
Totnl 100.00 65 100.00 100.00 20241
* Not mutually exclusive infection

rvas the most prevalent gram-negative
enteric bacteria seen in food handlers
(87 l8%), follou'ed by campylobacter
(7.69%) ab shol'n in Table 3. The single
organism infection was seen in 162 l'orkers
(83.9170) of the total nurnber of infected
food handlers u'hich is l9-1 of all the food
handlers examined (88 l).

Double infection w'ith A. lumbricoides
arrd T. trichuria rvas the most prevalent of
the double enteric infections (Table 4),
follorved by A. lumbricoides plus G.
lamblia combination (17.86%), and G.
lamblia plus sahnonella at 10.72%. The
double organism infection constituted
l|.Slya of all the infected rvorkers (28 food
handlers).

Triple infection (A. lumbricoides and T.
trichiura and either hookrvorm or
salmonella or S. stercoralis) rvas also noted,
but in only three of the 881 food handlers
rvho rvere examined (1.55%). A
combination of A. lumbricoides and T.
trichiura $'as common for all the three
cases (Table 5).

Because the number of food handlers of
some nationalities u'as not big enough for
statistical analy'sis; the Arabians rvere
pooled together (N:77) in one group and
the South East Asian (N:801) in another
group. Ten out of 881 (1.11%) Arabians

shorved intestinal infestations in
comparison to 184 (20.89%) of the latter.
This difference was statistically significant
(Chi Square = 4.01 rvi th P:0.015).

Table 3: Distribution of the single infect-
ing organism in food handlers in Jubail
Infecting Organism Positive Cases

Number (7")

1. Helminths
Ascaris lumbricoides
Trichuris trichiura
Hookworm
Strongl'loides stercoralis
H1'menolepis nana

Subtotal

2. Protozoa
Giardia lamblia
Entamoeba coli
Endolimax nana
Iodamoeba butschlii
Entamoeba histolyica

Subtotal

3. Enteric Bacteria
Salmonella
Campylobacter
Klebsiella pneumoniae

Shigella
Subtotal

Grand total 162 (100)

33 (4"7.r4)

2l  (30.00)

12 ( r1  29
4 (05.71)

2 (02.86)

70 (43.2r)

23 (,13.40)

l5 (28.30)
t2 (22.61)

2 (03.77
l (01.8e)

s3 (32.72

31 (87 .18)

3 (07.6e)

l (02.s6)

I (02.s6)

39 (24.07)
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Table 4: Distribution of the double infect-
ion organisms in food handlers in Juhoil
Infccting Organism Posit ive Cases

Numbcr (7")

A. lurnbricoides + G. lamblia
A. lumbricoides * I-Iookn'orm
A. lurnbricoides + T. trichiura
E. histoly'tica * E. nana
G. larnblia * Hooku'oml
G. larnblia * H. nana
G. larnblia + Salmonella
G. lamblia + T. trichiura
Hookrvorm + E. nana
Hooku'orm + T. trichiura

J

2
I

(  l  7.86)
(03.57)
(3e.2e)
(03.57)
(03.s7)
(03.57)
(10.72)
(0'7.t4)
(03.57)

2 (07.t4)
Total 28 fl{Xr)

Table 5: Distribution of lhe triple infection
organisms in food honcllcrs in Jubail

Inf'ccting Organisms Positive
Cascs

Numbcr
(%)

A. lurnbricoides + Ilook*,onn + T. I (33.33)
trichiura

A. lurnbricoides + Salmonella + T. I (33.33)
trichiura

A. lurnbricoides * S. stcrcoralis * I (33.33)
T. trichiura

Total 3 (ee.ee)

DISCUSSION

Since the implcrncntation of routine
clinical bi-annual check-ups (July 1993) on
all of the food handlers, the Armed Forces
Hospital, Jubail, has not received any case
of food poisoning. This includes all of the
Military"s food sen'ing facil i t ies. Despite
this fact, the screcning for 199-1 has shou'n
a significant rate of entcric infcstatiorr
(20%) among food handlers uorking in
thcse areas. This is a. high prevalcnce
comparcd to lhat othcrs"' har,e reportcd,
u'hich is explaincd by' the fact that in this
studl' bacterial and nonpathogenic parasites
rrcrc included as uell. Cnrickshank{ stated
that apart from Salmonella tlphi and S.
paratlphi, tl.rere have been no reports of
food poisoning u'hich incriminated a food
handler source.

In this study, most of the food handlers
were either Bangladeshi, Indian or
Pakistani ('78.2%). This ratio of rvorkers is
generally found throughout the Kingdom of
Saudi Arabia.' Most of these rvorkers are
examined upon the ir arrival to Saudi
Arabia. Horvever, after medical attention is
given to thcm, they may harbor these
enteric infcctions throughout their stay in
the Kingdom, depending on their personal
hygiene. Therefore personal hygiene plays
a major role in the incidence of enteric
microbial infection as these are transmitted
via the feco-oral route.l's'6 Another factor
u'hich encourages the grouth of these
microbes is the climate environment uhich
is extremely hot and humid throughout
much of the 1'ear.2

There u'as no intestinal infestation found
among the Saudi, Somali and Indonesian
workers. Though the number of food
handlers from these three nationalities u'as
snull in comparison to the other
nationalities; the difference in infection rate
rvas statistically significant (Fisher exact
P=0.05 tuo tailed). Khanr also rcportcd no
parasitic infcction among Indonesian food
handlers. The high pro,alence of intestinal
infestation among Bangladeshi and Indian
food handlers \\'as consistent w'ith other
studies.2

Because the number of infccted food
handlers of some of the nationalitics rvas
less than fir'e, the investigator combined
some of the nationalities for the sake of
statistical analvsis only.t Thcrcfore. for this
combination to be logical, the Arabians
u'crc combincd as one group, and the South
East Asians rvere combined as another
group. The result shou'cd a significant
difference in the infection rate bctw'een the
t$'o groups ($'ith P=0.0+5 Chi square
= ,1.01). Ali et al2 report similar frndings in
Al-Medinah.

The helminths infection rvas more
common than those due to protozoa or
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bacteria. This pattern is different from that
reported by Siddiqui et al8 rvho reported
protozoa being more common than
helminths and Ghandour et al' in cases
examined in the Western region of Saudi
Arabia and by Nasherro in the Southern
region. The helminths infections rvere the
most prevalent of the three microbial
classes among Bangladeshi lvorkers.
Whereas the protozoa ll'ere the most
prevalent class of microbial infections
among Indian, Sri Lankan and Sudanese
rvorkers. The enteric bacterial infections
rvere most prevalent among Egvptian,
Filipino and Pakistani l'orkers. This may
be explained by the endimicity of the
respective microbes in the rvorker's country
of origin.

Not only single organism infection, but

also double and triple organism infection
rvas seen in this study. A. lumbricoides and
T. trichiura, as a combittation, rvere seen in

all three cases of triple infection. These
findings are not unique. Abdel-Hafez"
reported double and triple parasitic

infestations in expatriates in fu1'adh. In

addition, Qadri and Khalilr2 reported
multiple parasites among patients at King
Faisal Specialist HosPital.

A. lumbricoides rvas the most prevalent

helminth follou'ed by T. trichiura and
hookl'orm. This is consistent rvith rvhat

Khan and his colleaguest have reportcd
from Dammam. Hon'et'er, Ali and his

colleagues2 reported that in Al-Madinah
there rvas more T. trichiura than A.

lumbricoides. Among the protozoa, G.
lamblia rvas the highest follorved by E. coli

and E. nana in this study. This is

consistent rvith many reports rvithin the

Kingdom2'5'l I and outside.l 3'ra

Salmonella rvas the commonest among
the enteric bacterial infections in this study.

Salmonella is considered the major cause of
food poisoning,r5 and therefore, special

attenti-on was given to these cases. Telzakr6

reported 42o/o infection rvith salmonella
among the 404 admitted patients when a
nosocomial outbreak occurred due to
contaminated eggs, resulting in a 3%o
fatality rate.

RECOMMENDATIONS

r Routine check-ups should be conducted
on all food handlers at a minimum rate
of once yearly, but PreferablY bi-
annually. The appropriate medical
treatment should then be administered
to those I'orkers rvho are found to be
infected.

o If a food handler is symptomatic or is
found to be a carrier of salmonella, the
u'orker should not be allorved to do any
duty that involves handling of food
products until such time as the worker
is found to be free from infection.

. The health area clinics should be
responsible for using the Catchment
Centers as a centralized area in rvhich
all of the incoming workers can be
tested and treated for any infections
they may have uPon entering the
Kingdom.

o Statistical data on these food handlers
should be gathered and analYzed
Kingdom-rvide.
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