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Abstract.  In the Holy City of Makkah, during Hajj "season 1428 Hegira
(2007)", 504 food handlers from twenty one countries were investigated for
the infection of intestinal parasites. Stool samples were examined by direct
smear techniques; Ritchie concentration technique and trichrome permanent
staining technique. Intestinal parasites were detected in 31.94% of food
handlers. Fifteen different intestinal parasites were identified; Trichuris
trichiura (10.70%), Blastocystis hominis (9.33%), Hook worms (7.54%),
Endolimax nana (6.15%), Entamoeba coli (4.37%), Entamoeba histolytica
(2.78%), Giardia lamblia (1.98%), Entamoeba hartmanni (1.79%),
Schistosoma  mansoni  (1.59%), Strongyloides  stercoralis  (1.00%),
lodamoeba buetschlii (0.8%), Ascaris lumbricoides (0.8%), Hymenolepis
nana (0.6%), Dientamoeba fragilis (0.2%) and Enterobius vermicularis
(0.2%). In conclusion, the high prevalence of intestinal parasitic infections
suggest; stool analysis for intestinal parasites should be periodically carried
out in addition to the sanitation education and health special care for food
handlers working in Makkah. This study is the first during the Hajj season
to investigate distribution of intestinal parasites among food handlers in The
Holy City of Makkah.
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Introduction

Intestinal parasites are responsible for one of the major health problems
with socio-economic effects in the world, especially in developed
countries in tropical and sub tropical areas. Globally, due to intestinal
parasitic infections, some 3.5 billion people are affected; 450 million are
symptomatic and yearly more than 200,000 deaths are reported!"’.

Infection of food handlers with intestinal pathogens, including
parasites could be a potential cause for the spreading of these pathogens
to the people (the customers) or the surrounding community. In addition
to the risk of illness to the food handlers themselves!*~.

The aim of this study was to examine for the first time the
prevalence of intestinal parasites among food handlers in the Holy City
of Makkah during the Hajj season.

Materials and Methods

Setting

This study was conducted during the Hajj season of 1428 Hegira
(2007). Stool specimens were collected from food handlers working in
restaurants, cafeterias and other food shops. The laboratory
parasitological techniques were achieved in King Fahad Medical
Research Centre at King Abdulaziz University in Jeddah, Saudi Arabia.
The whole study was supervised by the Custodian of the Two Holy
Mosques Institute of Hajj Research at Umm Al-Qura University in
Makkah, with the cooperation from the community health general
administration in Holy Makkah Municipality.

Specimens

During this study, stool samples were collected from 504 food
handlers. Each food handler was provided with a clean sample container
with collection instructions. Each food handler was interviewed
regarding his nationality, age and other information according to the
provided questionnaire (Fig. 1).

Parasitological Methods

Each stool specimen was examined macroscopically for color,
consistency and presence of any macroscopic diagnostic stage of adult
worms or segments.
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Fig. 1. Sample of the questionnaire.

Direct Smears

Saline direct smear is used mainly for detection of motility of
intestinal protozoan trophozoites, which are seen in liquid or semi liquid
specimens. lodine direct smear shows the characteristic features of the
diagnostic stages in more details. Generally, direct smear is cheap, easy
and the best simple way for detection of microscopic cellular exudates
including RBC's, WBC's and mucous. In case of light infections, direct
smears might show false negative results and if the specimens are old, the
parasites will die and can be overlooked'®. Direct stool smears were
performed by emulsifying about 2 mg of stool uniformly in a drop or two
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of saline in the left side of microscope slide, and similarly in iodine in the
right side. Preparation were covered with cover glasses (22 x 22 mm) and
scanned microscopically under low and high (x 10 and x 40) objective
lenses.

Ritchie Sedimentation Technique

Although, this formal ether technique cannot detect trophozoites, it
is considered as the best concentration technique used in diagnostic
parasitology laboratories for detection of cysts, ova and larvael**.
Generally, 10% formal saline is used in Ritchie technique to kill and
preserve diagnostic stages of the parasites. Diethyl ether collects most of
unwanted debris in a separate layer. All diagnostic stages that are
applicable with Ritchie technique will be concentrated at the bottom of
the analysis centrifuge tube. However, safety precaution should be taken,
as formalin is carcinogenic, and diethyl ether is flammable and explosive.
Quantitatively, one slide from Ritchie technique is a substitute of about
one thousand slides or more from the direct smear technique. Thus the
greater amount of stool used, the greater the chance of recovery of
diagnostic stages. Ritchie sedimentation technique was performed by
emulsifying about 2 g of stool in 10-15 ml of 10% (v/v) formal-saline.
The suspension was allowed to stand for 30 min, then strained through
two layers of gauze into a 15 ml conical centrifuge tube and centrifuged
at 2000 rpm for 5 min. When needed, washing step was repeated until
supernatant becomes clear. The sediment was re-suspended with 10 ml
of 10% (v/v) formal-saline and allowed to stand for 5-10 min. 3 ml of
diethyl ether was added, then the tube was shaken vigorously for 30 sec
and centrifuged at 2000 rpm for 5 min. After centrifugation, the
applicable diagnostic stages were sedimented in the bottom of the tube.
The fecal debris was separated in a layer between the diethyl ether and
the 10% (v/v) formal-saline layers. Fecal debris layer was loosened by
wooden stick and the tube rapidly inverted to discard the top three layers
while the sediment remained at the bottom. 1-2 drops of iodine were
added to the sediment and mixed well. Then, part of the sediment was
transferred to a microscope slide, covered with a cover glass (22 x 22
mm) and scanned microscopically under low and high (x 10 and x 40)
objective lenses.
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Trichrome Staining

The best way to diagnose non-motile trophozoites is by staining
them and one of the best stains is trichrome stain. However, fixation step
is very important in this technique; caution should be taken as
Schaudinn’s fixative is composed of highly toxic mercuric chloride.
Trichrome permanent staining smear was prepared by spreading 20 mg
of stool on a microscope slide, then immediately fixed in Schaudinn's
fixative. Smears were then placed in 70% ethanol for 5 min then in 70%
ethanol plus iodine for 3-5 min. Smears were placed in two changes of
70% ethanol for 3-5 min each, followed by staining in trichrome stain
solution for 10 min. Destaining was in 90% ethanol plus acetic acid for 1
to 3 seconds (2 dips). Slides were dipped once in 95% ethanol then in
100% ethanol followed by two changes of 100% ethanol for 3-5 min
each. Finally, smears were placed in two changes of xylene for 3-5 min
each, and then were examined under light microscope using x 100
objectives.

Statistical Analysis

Statistical analysis of the data for this study was analysed using
SPSS, version 13 software. The food handlers were classified according
to nationalities into ten groups; Indians, Bangladeshi, Yemeni, Egyptian,
Turkish, Afghani, Burmese, Syrian, Pakistani and others. The reference
nationality was the Pakistani as it shows the lowest prevalence of
intestinal parasites. The differences were considered to be statistically
significant when the p value was < 0.05.

Results

Food Handlers’ Data

The total number of food handlers was 504 (501 males and 3
females) with age range 17-70. Those food handlers were from twenty-
one countries (Table 1), as follows; 144 (28.75%) from India, 132
(26.19%) from Bangladesh, 57 (11.31%) from Yemen, 37 (7.34%) from
Egypt, 28 (5.55%) from Turkey, 24 (4.76%) from Afghanistan, 19
(3.77%) from Burma, 16 (3.17%) from Syria, 12 (2.38%) from Pakistan,
8 (1.59%) from Sri Lanka, 6 (1.19%) from Indonesia, and each of the
remaining nationalities were less than 1%, as follows; 5 from Niger, 4
from Philippine, 3 from Nigeria, 2 from Ethiopia, 2 from Mali, 1 from
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Lebanon, 1 from Nepal, 1 from Palestine, 1 from Saudi Arabia and 1
from Sudan. During this study we found that 71 (14.09%) of food
handlers live with their families, 37 (7.34%) food handlers live alone
each one in separate resident and the remaining 396 (78.57%) food
handlers live as groups. Regarding the years of residency in Saudi
Arabia, 48.56% of food handlers arrived during the past five year,
22.12% arrived six to ten years ago, 11.54% arrived eleven to fifteen
years ago, 14.80% arrived before more than fifteen years ago and the
remaining 2.98% were born and raised in Saudi Arabia.

Macroscopic Examination

The color of specimens ranged from yellowish, light brown, brown
to greenish or dark brown. The consistency ranged from; soft to loose,
three stool samples were watery and none was bloody. Only one sample
from a Bangladeshi food handler contained live adult female worm of
Enterobius vermicularis.

Table 1. Total number, percentage of infection in each nationality of food handlers.

Total Number of Number of Infected

Nationalities Food Handlers %" Food Handlers %"
Indian 144 28.57 30 20.83
Bangladeshi 132 26.19 47 35.61
Yemeni 57 11.31 26 45.61
Egyptian 37 7.34 12 32.43
Turkish 28 5.55 12 42.86
Afghan 24 4.76 7 29.17
Burmese 19 3.77 12 63.16
Syrian 16 3.17 7 43.75
Pakistani 12 2.38 2 16.67
Others (12 nationalities) 35 6.94 8 22.86

"% - calculated to the total number of 504 food handlers of all nationalities.
®94 - calculated to the total number of food handlers of the indicated nationality.

Microscopic Examination

Out of the 504 food handlers, 161 (31.94%) were infected with
intestinal parasites (Table 1). Fifteen different intestinal parasites were
detected from food handlers included in this study. These parasites are as
follows according to the higher prevalence; Trichuris trichiura (10.70%),
Blastocystis hominis (9.33%), Hook worms (7.54%), Endolimax nana
(6.15%), Entamoeba coli (4.37%), Entamoeba histolytica (2.78%),
Giardia lamblia (1.98%), Entamoeba hartmanni (1.79%), Schistosoma
mansoni  (1.59%), Strongyloides stercoralis (1.00%), lodamoeba
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buetschlii (0.8%), Ascaris lumbricoides (0.8%), Hymenolepis nana
(0.6%), Dientamoeba fragilis (0.2%) and Enterobius vermicularis
(0.2%). There was a significantly (p < 0.05) greater prevalence of
parasites in Yemeni (p = 0.049) and Burmese (p = 0.011), while in the
remaining nationalities, no statistically significant difference was
observed. For example, in Indian (p = 0.73), in Bangladeshi (p = 0.15),
in Egyptian (p = 0.17), in Turkish (p = 0.11), in Afghani (p = 0.35) and in
Syrian (p = 0.13).

Using direct smears, 94 (18.65%) samples out of the 504 samples
were positive to parasitic infection. That positive represents 59% out of
the total 161 positive samples. Direct smears have shown trophozoite
stage of G. lamblia clearly in some samples. Amoeba trophozoites were
seen but non-motile and then identified by trichrome stain. In 13 samples
B. hominis was detected in direct smears and missed in Ritchie technique.

Using Ritchie technique, 156 (30.95%) samples out of the 504
samples were positive to parasitic infection. That positive represents
96.9% out of the total 161 positive samples, as Ritchie technique was
able to detect all the parasites, except the trophozoite stage of the
intestinal protozoan parasites and 13 samples with B. hominis.

Trichrome stain was performed for all liquid or semi liquid stool
samples mainly to confirm the protozoan trophozoite stages, which could
not be seen in Ritchie technique and could be missed in direct smears.

Discussion

Infection of asymptomatic persons, especially workers dealing with
food (food handlers), could become a potential cause of dissemination of
variety of pathogens including intestinal parasites'™.

In Saudi Arabia, studies of intestinal parasites in food handlers
were limited and the present study is the first in the Holy City of Makkah
to study intestinal parasites in food handlers. The study showed that the
prevalence of intestinal parasites is high (31.94%). The infected food
handlers with both protozoan and helminths parasites were mainly from
Asian countries (Table 1). The fifteen isolated parasites in the present
study (Table 2) were compatible with Jeddah study™, but no Taenia
saginata and Chilomastix mesnili were detected. The previous published
Jeddah study in 2006 was the first in Saudi Arabia to investigate
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intestinal parasites among food handlers including Cryptosporidium'™.

One thousand and nine stool samples from non-Saudi food handlers
working in Jeddah were examined by direct smears, Ritchie
concentration technique, trichrome stain and Kinyoun’s modified
staining. Intestinal parasites (excluding Cryptosporidium) were detected
in 50.15% of food handlers. Seventeen different intestinal parasites were
identified; B. hominis (23.29%), Hook worms (14.67%), T. trichiura
(9.61%), E. nana (7.04%), E. coli (5.05%), G. lamblia (4.6%), E.
histolytica (2.97%), E. hartmanni (2.97%), S. stercoralis (1.88%), I
buetschlii (1.29%), S. mansoni (1.1%), A. lumbricoides (1.1%), H. nana
(0.8%), D. fragilis (0.6%), T. saginata (0.2%), E. vermicularis (0.2%)
and C. mesnili (0.2%). Detected protozoa in the present study represented
53.33% of the total detected parasites and are transmitted via direct fecal-
oral rout. Pathogenic intestinal protozoa were E. histolytica and G.
lamblia, while non-pathogenic were D. fragilis, E. coli, E. hartmanni, E.
nana and 1. buetschlii. B. hominis still uncertain pathogenic protozoal®.
The infection with non-pathogenic organisms may indicate low standard
of hygiene and similarly pathogenic organisms' infection could take
place. Presently, the Holy City of Makkah study; Kinyoun’s modified
staining for Cryptosporidium oocysts was performed, but it is preferred
not to show the result of high Cryptosporidium prevalence in the present
article as the result of previous study in Jeddah™ is still under
investigation by molecular techniques. Helminithic infection represented
46.67% of the total detected parasites. Nematoda infection with
hookworms, 7. trichiura and A. lumbricoides were the most common, as
found in other studies'™”™. E. vermicularis adult female pinworm was
isolated from a Bangladeshi food handler; same result was found in a
Jeddah study™, but scanty eggs for this parasite were detected in stool as
pinworms usually lay eggs in perianal region and not while in their
habitat in the intestine. For Trematoda and Cestoda Helminithic
infection, S. mansoni and H. nana were limited in apparently healthy
food handlers from Yemen and Egypt. Six Yemeni and two Egyptian
food handlers were infected with intestinal bilharzias. On the other hand,
two Yemeni and one Egyptian food handlers were infected with the
dwarf tapeworm, which can easily cause both external and internal
autoinfection.
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In an earlier study, in 1992, it was investigated the prevalence of
intestinal parasites among 13216 male food handlers in King Abdulaziz
Hospital in Al-Madinah!”). The investigators found that approximately
14% of these individuals were infected with pathogenic parasites. The
most common parasites were G. lamblia (33%), E. histolytica (23%), T.
trichiura (12.3%) and A. lumbricoides (11.8%). In 1987, Khan and
others reported the prevalence of parasitic infection among 13136 food
handlers in Dammam and Al-Khobar®™ was 993 (7.56%). The workers
suggested that the parasite prevalence was low. The obvious reason
(from our point of view) for their low prevalence is the use of direct wet

mounts with all stool samples, but not concentration techniques. The
workers found several pathogenic and non-pathogenic intestinal
parasites: E. histolytica (3.17%), G. lamblia (3.10%), E. coli (1.71%), L.
buetschlii  (1.32%), E. nana (1.05%), A. Ilumbricoides (0.6%),
Hookworms (0.3%), T. trichiura (5%), H. nana (0.1%), S. mansoni
(0.03%), E. vermicularis (0.02%), S. stercoralis (0.01%), and T. saginata
(0.01%). In 1983, a study investigated fecal parasites in 203 non-Saudi
catering and domestic staff at Riyadh Military Hospital®. Major isolated
parasites were: T. trichiura (43.2%), Hookworms (25.8%), A.
lumbricoides (15.2%) and G. lamblia (14.4%).

Several workers around the world studied the prevalence of
intestinal parasites among food handlers since the area of sixties and
seventies!'’"), and during the recent twenty years. A one-year study in
Irbid, Jordan by Al-Lahham et al.""" investigated 283 food handlers for
intestinal parasite, Salmonella and Shigella. The study revealed that the
food handlers, particularly non-Jordanian were a potential source of
food-borne infection. By using direct wet mounts and formal ether
concentration technique, many intestinal parasites were detected in the
stool of the food handlers: 4.9% were infected with A. lumbricoides,
3.9% with G. lamblia, 2.8% with S. mansoni, 2.5% with Hookworms,
1.8% with H. nana, 1.1 with T. trichiura, 0.7% with E. histolytica and
0.4% with T. saginata. A group of 200 food-handlers in the Panama
Canal area were involved in parasitological evaluation using direct wet
mounts and Faust concentration technique' ). The workers found several
pathogenic and non-pathogenic intestinal parasites: G. lamblia (25%), E.
coli (10%), A. lumbricoides (9%), T. trichiura (5%), E. nana (4%), L
buetschlii (3%), hookworms (2%), S. stercoralis (2%), and C. mesnili
(1%). In 1991, a study in Jamaica on healthy food handlers carrier of
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HTLV-I was concerned with the infection of gastrointestinal parasites!'®!.

In that study the workers examined 212 samples of healthy Jamaican
food-handlers. Using Ritchie stool techniques and Harada-Mori culture,
the following parasites were detected: 4. [umbricoides in 2.8%, T.
trichiura m 7.1%, Hookworms in 6.1%, E. coli in 21.8%, while E.
hartmanni, G. lamblia, E. nana, I. buetschlii and C. mesnili each in less
than 10% of responders. Another study during a period of six years was
accomplished in Tunis on 6092 stool samples from food handlers showed
that the prevalence of intestinal parasites is 14.46%'"). The detected
parasites were: E. histolytica (23.27%), E. coli (32.16%) G. lamblia,
(22.61%), E. nana (17.84%), while H. nana, E. vermicularis, C. mesnili,
Trichomonas intestinalis, T. saginata, A. lumbricoides, T. trichiura, S.
stercoralis, hookworms and Enteromonas hominis was each in less than
5%. After that, a work was published concerning the presence of
intestinal parasites in school food handlers in 20 public elementary
schools from various areas of the city of Uberlandia, Minas Gerais,
Brazil®”. Stool samples from 104 female food handlers (cooks and their
helpers) working in 20 public elementary schools were examined. These
samples were processed by the Hoffmann, Pons and Janer method then
the sediments were stained with iodine using triplicate slides. Intestinal
parasites were detected in 85% of the 20 studied schools and in 47.1% of
studied food handlers. Detected intestinal parasites included G. lamblia
(21.1%), E. coli (21.1%), Hookworms (9.6%), A. lumbricoides (5.8%), E.
histolytica (2.9%), H. nana (1.9%) and S. stercoralis (1%). Sadek and
others studied the distribution of intestinal parasites among 1700 food
handlers above 20 years of age in Qalubia, Al Qalyubiyah, in Egypt!*"".
Different stool techniques were done including Faust, Ritchie and Kato
techniques and test tube cultures for larvae. The prevalence of intestinal
parasites was: E. coli (18%), G. lamblia (16.76%), 1. buetschlii (15%), B.
hominis (12.5%), E. histolytica (9.76%), A. lumbricoides (7%), while S.
mansoni, Hookworms, 7. trichiura, H. nana, S. stercoralis, E.
vermicularis, C. mesnili, E. nana and T. hominis was each in less than
5%. A study in Thailand screened 135 food handlers for parasites and
bacteria®. The stool examination for parasites was done by direct
smear and formalin ether concentration method. 2.71% were infected
with Opisthorchis viverrini, 1.8% with hookworms, 0.9% with G.
lamblia and 0.9% with S. stercoralis.
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In conclusion, revealing for first time during any Hajj season that
the distribution of protozoan and Helminithic intestinal parasites are not
uncommon in non-Saudi food handlers working in the Holy City of
Makkah. Finally, we recommend stool examination for intestinal
parasites by using both direct smears and formal ether technique every
six months. Then, the infected food handlers should have effective
treatment and a re-examination of stool. All these examinations should
be a requirement before issuing health certificates. In addition,
recommendation for further studies is advisable; about the role of water,
soil, vegetables and fruits on spreading of intestinal parasites in Saudi
Arabia. Clearly there is a need for public health education on proper
hygiene and food handling practice.
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