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Distribution of intestinal parasites among food handlers
inJeddah,SaudiArabia

M. H. Wakid

Department of Medical Laboratories Technology. King Abdul Aziz University. Jeddah

ABSTRACT. During this study, 1009 male non-Saudi food handlers (mean age 33.25+13.4 years)
from 25 countries were investigated for the presence of intestinal parasites in their stool. The stool
samples were examined by direct smear examination, Ritchie concentration technique and
trichrome staining method. Intestinal parasites were detected in 50.15% of the food handlers.
Seventeen different intestinal parasites were identified: Blastocystis hominis (23.29%), Hook
worms (14.67%), Trichuris trichiura (9.61%), Endolimax nana (1.04%), Entamoeba coli (5.05%),
Giardia lamblia (4.6%). Entamoeba histolytica (2.97%), Entamoeba hartmani (2.97%),
Strongyloides stercoralis (1.88%), lodamoeba butschlii (1.29%), Schistosoma mansoni (1.1%),
Ascaris lumbricoides (1.1%), Hymenolepis nana (0.8%), Dientamoeba fragilis (0.6%), Taenia
saginata (0.2%). Enterobius vermicularis (0.2%) and Chilomastix mesnili (0.2%). By using
Kinyoun's modified staining, Cryprosporidium oocysts were detected in 99.2% of the food handlers,
which s a very high incidence level, and thus needs more attention. This is the first study in Saudi
Arabia to investigate Cryptosporidium parasitein food handlers.
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TRODUCTION peoplein Saudi Arabia are dependenton food handlers
in cafeterias for their fast meals. For main meals on
social occasions, food is prepared by food handlers in
restaurants or cookhouses (locally known as
Matabekh). Many such studies regarding intestinal

Intestinal parasites are one of the major public health
problems in the world, especially in tropical and sub-
tropical countries. The World Health Organization

estimated that some 3.5 billion people are affected,
450 million of them are ill because of intestinal
parasitic infections and. annually, 2. 00, 000 deaths
are directly attributable 1o the intestinal parasitic
infections (WHO, 2005). These intestinal infections
couldbe due to protozoan or helminthic parasites

Intestinal parasitic infections of food handlers, who
prepare food-stuffs., may represent a potential source
of infection for the public. In recent years. many
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ciences,

parasites in food handlers showed high prevalence of
infections. Curiously, all these studies, with the
exception of four that were done in Saudi Arabia. were
carried out in different countries around the world
(AbuAlSaud. 1983: Khaneral, 1987:Alieral, 1992:
Amin, 1997). In Jeddah, as in all the cities in Saudi
Arabia, most of the food handlers are non-Saudis. This
is first study, carried out in Saudi Arabia, from July
2003 to February 2004, demonstrates 50.15%
prevalence of intestinal parasites (including
Cryptosporidium)in non-Saudi food handlers.
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MAT!

LRIALS AND METHODS

Stool samples: Stool samples were collected from
1009 non-Saudi male food handlers, workir
shops in Jeddah city in the western region of the
Kingdom of Saudi Arabia. Each food handler was
provided withaclean sample collection container.

at food

Direet smear examination: On a glass microscope
slide, about 12 mg of stool was uniformly emulsified
ina drop or two of normal saline (0.85% NaC') on the
lefthand side of the slide, and in Lugol's iodine on the
right hand side of the slide. A cover-slip was then
placed on each side, and the slides were scanned under
10x and 40x objective lenses of a light microscope, as
required

Formal ether sedimentation technique:

Approximately 2 ¢ of stool was dissolved in 10 ml of

10% (v/v) formal saline and allowed to stand for 30
min. The suspension was and then strained through
two layers of gauze into a 15 ml conical centrifuge
tube and centrifuged at 2000 rpm for 3 min. Whenever
needed, the washing step was repeated until the
supernatant turned clear. The sediment obtained was
resuspended in 10 ml of 10% (v/v) formal saline and
allowedtostand for 10 min. Later, 3 ml of dicthyl ether
was added, the contents were shaken vigorously for

30 s and centrifuged at 2000 rpm for 5 min. After
centrifug
allowed to sediment at the bottom of the tube and the
fecal debris was separated in a layer between diethyl

ation, the applicable diagnostic stages were

ether and 10% (v/v) formal saline layers. The fecal
debris layer was loosened by using a wooden stick and
the tube was rapidly inverted to discard the top three
layers, while the sediment remained at bottom of the
wbe. Finally, iodine (12 drops) was added to the
sediment, mixed well, and part of the sediment was
transferred to a glass microscope slide, covered with a
cover glass and seanned under 10x and 40x objective

lensesof

lightmicroscope

‘Trichrome staining technique: The stool samples
were smeared on to micro slides, and then fixed first
with Schaudinn’s fixative, then in 70% ethanol for 5
minand finally in 70% ethanol plus iodine, for 35 min
The slides were placed for two changes in 70% ethanol
for § min cach time, followed by staining in trichrome
stain solution for 10 min. Destaining was done in 90%
ethanol plusacetic acid by dipping (x 2) the slides. The
destained slides were dipped once in 95% ethanol and
then in 100% ethanol followed by two § min changes
of 100% ethanol. Finally. slides were placed fc
changes of xylene (5 min each), and then examined

I two,

under 100x objective lens ofalight microscope
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Fig. 1. Period of arrival of food handlers in Saudi Arabia. The majority of food handlers arrived in the last five years
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Kinyoun's modified technique: Fecal smears were
prepared dircctly from stool samples, air-dried and
then fixed in absolute methanol. Fixed smears were
stained with Kinyoun's carbol-fuchsin for 3-5 min
and destained with 1% aqueous sulfuric acid for 2-3
min. Smears were rinsed with tap water and
ained with Loeffler's alkaline methylene
blue for I min. Using tap water, smears were rinsed,
drained and allowed to dry, and observed undera light
microscope using 100x objective.

counter

Statistical analysis: The StatMost 32 software
program was used for statistical analysis of the results
ofthis study

RESULTS

The nationality, age and period of stay of food
handlers in Saudi Arabia: The food handlers (1009
in total) belonged to 25 countries (Table 1), as per
following details: 356 (35.28%) from India, 179
(17.74%) from Bangladesh. 76 (7.53%) from
Pakistan, 75 (7.33%) from Yemen, 63 (6.24) from
Philippine, 46 (4.56%) from Egypt. 45 (4.46%) from
Turkey. 34 (3.37%) from Syria, 28 (2.77%) from
Afghanistan, 25 (2.78) from Indonesia. 19 (1.88%)
from Sudan, and 12 (1.19%) from Lebanon. The
remaining food handlers (8 from Thailand. 7 each
from Tunisiaand Ethiopia. 5 each from Morocco, Iran,
Eritrea and Nepal, 3 each from Somalia and Palestine.
2each from Chad and Jordan. and 1 each from Nigeria
and Sri Lanka) had a nationality percentage < 1. The
stay of food handlers in the Kingdom of Saudi Arabia,
prior (o obtaining the stool samples. ranged from 3
days to 40 year. The arrival of these food handlers was
grouped into four categories: 46.8% in the past five

years orless. 34% between last more than five years to
ten years,
fifteen years, and 7.

11.7% between more than ten years to

more than fi

een yearsago

Macroscopic examination included color, consistency

of stool and presence of any macroscopic diagnostic

stage of intestinal parasites. The color of specimens
ranged from yellowish, light brown, brown to
greenish or dark brown. The consistency ranged from
formed, soft to loose, and none of the samples was
watery or bloody. Only one sample from a
Bangladeshi food handler contained three live adult
Snierobius vermicularis, which
were present on the surface of stool

worms of female

Detected parasites: Out of the 1009 food handlers
studied, 506 (50.15%) were infected with intestinal
parasites (excluding Cryprosporidium spp.: Table 1)

Wakid

Seventeen different parasites were detected by using
different techniques during this study. The following
parasites. as per their prevalence rate, were detected
Blastocystis hominis (23.29%), Hook worms
(14.67%), Trichuris trichiura (9.61%). Endolimax
nana (7.04%), Entamoeba coli (5.05%), Giardia
lamblia (4.6%), Eniamoeba histolytica (2.97%).
Entamoeba hartmani (2.97%). Strongyloides
stercoralis (1.88%), Todamoeba buischlii (1.29%).
Schistosoma mansoni (1.1%), Ascaris lumbricoides
(1.1%), Hymenolepis nana (0.8%), Diantamoeba
fragilis (0.6%). Taenia saginata (0.2%), Enterobius
vermicularis (0.2%), Chilomastix mesnili (0.2%)

Direct smear examination: Direct smears
examination revealed trophozoite stage of parasites in
some samples. These trophozoites included G
lamblia, E. coli, E. histolytica and C. mesnili
Trophozoites of amoeba were confirmed by
permanent trichrome  staining technique. In 89
samples. B. hominis was detected in direct smears but
could notbe detected by using Ritehie technique

Ritchie (formalin ether) technique: Four hundred
forty six (44.2%) samples, out of the 1009 samples
studied, were positive for parasitic infection. These
positive samples represented 88.14% out of the total
506 positive samples. Ritchie technique was able to
detect all the parasites except the trophozoite stages,
and could additionally detect 89 samples having
Blastocystis hominis

‘Trichrome staining technique: Trichrome staining
was performed for all liquid or semi liquid stool
samples and in general, to confirm the detection of the
applicable protozoan- stages. Trichrome  staining
could show trophozoite stages. which could not have
been seen by using Ritchie technique and could have
been missed out in direct smears examination of non-
freshstool samples.

Maodified Kinyoun's technique: One thousand and
one (99.2%) samples, out of the 1009 samples. were
positive for € Stool samples

ptosporidium oocysts
from only cight food handlers were negative: three
from Egypt and one each from India, Eritrea, Turkey.

Yemen and Tunisia.
DISCUSSION

This is the first study in Saudi Arabia to investigate the
prevalence of intestinal parasites including
Cryptosporidium in food handlers. During this study.
direct methods, concentration methods and
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permanent staining were used. Generally, in direct
smear examination, normal saline is used for the
detection of the motility of the trophozoites of
intestinal protozoan parasites. These trophozoites are
seen in liquid or semi-liquid specimens. The iodine
direct smears show, in greater detail, the diagnostic
features of various parasites. Therefore, direct smear
examination s considered the bestand simple way for
the detection of cellular exudates (erythrocytes, white
blood cells and mucous). However, in cases of low
level of infection, direct smear examination might
end-up showing false negative results. Further, if the
specimens are relatively old, the motile parasites
mightdic and could be missed

To increase the chances of detection of desired
diagnostic stages of the parasites, several
concentration techniques are usually used and the

process is started with a large amount of stool sample.

Ritchie sedimentation technique is one of the best
concentration techniques used in diagnostic
parasitology laboratories for the detection of cysts.
ova and larvae, but not for the trophozoites. This
technique uses 10% (v/v) formal saline to kill and
preserve the diagnostic stages of the parasites. Diethyl
ether separates the unwanted debris as a plug layer at
the top. and the all the diagnosable parasite stages get
concentrated at the hottom of the tube. However,

appropriate precautions should be taken, as some of

the chemicals used in this technique are carcinogenic,
flammableand explosive

The trophozoites of the intestinal protozoan parasites
can be diagnosed according to their motility as well as
their diagnostic features. Because trophozoites perish
rapidly. fresh samples are required for the motility
examination, which is difficult for specimens not
processed immediately. Therefore, the best way to
diagnose non-matile trophozoites is by staining them
Trichrome is considered a best stain. After trichrome
staining. parts of trophozoites look bluish green color.
whereas others will appear purple to red.

The majority of food handlers in Jeddah are non-
Saudis. During this study, we met only three Saudi
working as food handlers, but they did not cooperate
in submission of stool samples and. therefore. all the
Saudi food
. majority of them being from Asian

examined stool samples were from non.
handle
countries. The age of food handlers ranged between 17
and 60 years (mean 33.2513.4 years). The youngest
and oldest food handler was from Yemen and
Thailand, respectively

149

The prevalence rate of intestinal parasites (excluding
Cryptosporidium spp.) among these food handlers
udi
Arabia showed various percentages of infected food
handlers; 41.4%, 7.56% and 14% (AbuAl Saud, 1983
Khan et al., 1987: Ali et al., 1992). The reason for the
low percentages detected in the last two studies

was 50.15%., which is high. Previous studies in $

appears to be that direct smear examination and not
any concentration technique was used. In this study
we have used both direct smear examination and
Ritchic concentration technique for all the samples,
and specifically observed that the direct smear
examination missed mostof the low level infections (p
< 0.001) as compared to the formal ether
concentration technique.

The prevalence of the pathogenic parasites was
77.73% of the total parasites detected (Table IT). OF
these, 208 (29.53%) food handlers were infected with
helminthic parasites with or without other parasites.
whereas infection with helminths alone was 14.47%
On other hand. the prevalence of protozoan infection
with or without other parasites was 47% and 19.43%
for protozoan infection alone. The reason for this

difference may be the efficient transmission due to
simple life eycle of protozoan parasites, besides the
suitable outside environmentin Jeddah ity

Asshown inTable 11, the incidence of parasites in food
handlers was highin most of the nationalities. The low
number of food handlers in the last ten nationalities
was, apparently, the obvious reason for their 0% and
100% rate of infection. Intestinal parasites were not
detected in one food handler from Sri Lanka, three
from Palestine and two from Jordan. A study in Al-
Medinah by Ali ef al. (1992) reported that the highest
incidence occurred in Sri Lankan food handlers
(40.7%) andin two food handlers cach from Palestine
(6.54%) and Jordan (20%). However, we believe that
the way of calculation in their study was not accurate,
as they mixed the number of patients with the number
ofparasites.

Our study showed that the major isolated parasites
were B. hominis (23.29%), Hookworms (14.67%) and
T trichiura (9.61%). A study on non-Saudi catering
and domestic staff at the Riyadh military hospital
reported that 7 trichiura is the most common
parasites followed by Hookworm, A. fumbricoides
and G lamblia (Abu Al Saud. 1983). Khan et al.
(1987) found that the highest incidence of parasite in
food handlers in Dammam and Al-Khobar was with £
histolytica, G. lamblia and A. lumbricoides. Al-
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Table I: Food handlers' nationality, age range, number and percentage of infection

Total food handlers

Infected food handlers

Nationality No. No. %
Indian 3528 72 4831%
Bangladeshi 1774 12 62.56
Pakistani 753 42

Yemeni 7.33 36 48.00
Filipino 624 20 3l
Egyptian 4.56 23 50.00
Turkish 446 18 40.00
Syrian 337 18 2.94
Afghan 277 15 53.57
Indonesian 278 14 56.00
Sudanese 19 1.88 1 57.89
Lebanese 12 119 6 50
Thai 8 0.79 3 3
Tunisian 7 0.69 4 5
Ethiopian 7 0.69 2 285
Morocean 5 049 3 60.00
Iranian 4 0.39 1 25.00
Eritrean 4 0.39 1 25.00
Nepalese 4 0.29 1

Somali 3 0.29 2 66.67
Palestinian 3 0.29 0 0
Chadian 2 0.19 1 50.00
Jordanian 2 0.19 0 0
Nigerian 1 0.09 1 100.00
Sri Lankan 1 0.09 0 0

04 caleulated to the total number of food handlers of all nationalities (1009).
"4 caleulated to the total number of food handlers of the indicated nationality

Medinah study showed that the most common
parasites among food handlers were G lamblia
followed by E. histolytica, T trichiura and A
Iumbricoides (Alietal.,1992)

The highest infection rates with hookworms were
detected in 26.7% Indians, 23% Bangladeshi and 24%
Indonesians, whereas I. trichiura infection was
prevalentin 37.43% Bangladeshi and 14.4% Filipinos
(Table 11). Schistosoma mansoni infection was found
in 11 food handlers. four from Yemen, three from
Egypt. two from Sudan and one each from Tunisiaand
Nigeria. S. mansoni has been detected in Yemeni,
Egyptian. Saudi, Sudanese, Bangladeshi and Turkish
food handlers (Ali et al., 1992). On other hand in the
Riyadh study. no Schistosoma parasite was detected
(Abu Al Saud. 1983); however, in Dammam and Al-
Khobar study. four cases were reported. but without
details about the nationalities of the infected food
handlers (Khaneral., 1987)

B. hominis was detected in food handlers from all the
nationalities except the Ethiopians, Sti- Lankans,
Jordanians, Nigerians and Palestinians. 1t has been
reported that the proliferation of this parasite is
enhanced by abnormal intestinal tract due to any
reason (Udkow and Markell, 1993). Whether B.
liominis is pathogenic (Russo efal., 1988; Garavellier
al., 1992) ornon-pathogenic (Zuckerman et al., 1994;
Horiki et al., 1997: Chen ef al., 2003) remains highly
controversial. In our study, 89 samples were found
positive for B. hominis in direct smear examination
but negative in Ritchie concentration technique, and
further investigations are going on to explain the
reason(s) thereof

Food handlers from Syria, Afghanistan, Lebanon,
Thailand and Moroceo were infected with protozoan
parasites only and not with helminthic parasites. In
Syrians only, the observations made in Al-Medinah
study were applicable (Ali efal., 1992). As mentioned
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Table 11. Occurrence of parasites in food handlers of each nationality

Parasites (no. of infected food handlers)

Nationality Ss Hw Tt Al Ha Ts Ev Sm Eh Gl Bk En Ec Df Ib  Eha Cm
Indian 4905 12 1 - - - 6 T & 1908 2 2 4 -
Bangladeshi 13 41 67 7 - - 2 - 4 7 2 o T - 1 5 -
Pakistani -2 1 -2 - - om0 131 - 48 1
Yemeni - - 4 1 - - - 42 2 25T 1 - 1 2 -
Filipino 1 2 6 - - - - - - 1 122 - 2 - 1 -
Egyptian B T T e T L T
Turkish E L e L [ T T -
Syrian B e
Afghan R T - 205 05 45 1 -1 -
Indonesian ro6s -1 - B T D T B
Sudanese L e L L T - R e
Lebanese F T - T
Thai B e e
Tunisian F T T e
Ethiopian E e L e T
Morocean e
Iranian B e
Eritrean B e
Nepalese S oo oo oo e e
Somali e e
Palestinian L
Chadian B e
Jordanian S
Nigerian e e

Sri Lankan -

. stercoralis (Ss), Hook worm (Hw), T. trichiura (1), A. lumbricoides (Al), H. nana (Hn), 7.
(EY), S. mansoni (Sm), E. histolytica (Eh), G. lamblia (GI), B. hominis (Bh), E. nana (En), E

buischlii (1b), E. harimani (Eha), C. mesnili (Cm),

above, Khan etal. (1987) did not provide details of the
nationalities of food handlers, whereas Abu Al Saud
(1983) reported only three nationalities but without
any details of their parasitic infections

The above discussion did not include
Cryptosporidium results, as this parasite alone
showed a very high incidence (99.2%). No previous
studies on food handlers in Saudi Arabia included
Cryprosporidium, and our study is the first one to do
so. Our results, oblained by using Kinyoun's modified
technique, included both positive and negative
controls. In future, we plan is to use several other
techniques, including immunological and molecular
ones, to investigate the reason(s) behind such a high
incidence of Cryptosporidium. Most of the stool

samples collected were not in liquid form, which

saginata (15), E. vermeularis
coli (Ee), D. fragilis (D). 1.

means that the majority of food handlers were
asymptomatic carriers of Cryprosporidium. 1t is
known that frequent exposure to Cryprosporidium
infection along with the development of acquired
immunity might explain the high incidence of this

parasite in asymptomatic cases (Jannof et al., 1990;
Chacin-Bonilla et al., 1997; Esteban ef al.. 1998:
Chacin-Bonilla and Sanches-Shaves, 2000). We

suggest further investigations on the role of water,
food and direct contact with people and animals in the
transmission and spread of Cryptosporidium in
Jeddah
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