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ABSTRACT

الأهداف:  لتحديد الخطورة على الصحة العامة والمتعلقة بالإصابة 
بالطفيليات المعوية لدى الأطفال الذين يعانون من النزلات المعوية 

في مدينة جده - المملكة العربية السعودية. 

الطريقة:  أجريت دراسة مقطعية خلال الفترة مابين مارس 2007م 
بالطفيليات  الإصابة  نسبة  لتحديد  2007م،  أغسطس  وحتى 
هم  الرئيسية  الحكومية  المستشفيات  من  أثنين  لدى  المعوية 
في  فهد،  الملك  ومستشفى  لعزيز  عبدا  الملك  جامعة  مستشفى 
مدينة جده – المملكة العربية السعودية.  شملت الدراسة أطفال 
الدراسة  تضمنت  سنوات.    10  –  0 مابين  أعمارهم  تراوحت 
اختبار عينات براز من 500 طفل مريض يعانون من نزلات معوية، 
24 من الأطفال كانوا من المنومين في المستشفى، و 476 طفل من 
مرضى العيادات الخارجية. عينات البراز ركزت بطريقة الفورمول 
بالأيودين  الصبغ  بعد  ميكروسكوبيا  واختبرت  اسيتيت  إيثيل 

وصبغة الزيل نيلسون. 

المعوية  الطفيلية  للأمراض  ألعامه  الانتشار  نسبة  النتائج:  
)%33.8(، الطفيليات المعوية المعرفة في كلا من المرضى المنومين 
ومرضى العيادات الخارجية هي:  بلاستوسيست هومينس 0%، 

%9.5، انتاميبا هيستوليتكا %8.3 ، %5.9، جيارديا لامبيليا
الصفر  دودة   ،2.3%  ،8.3% كريبتوسبوريديم   ،2.7%  ،12.5%
الخراطيني %0، %0.4، الدودة الخطافية %4.2، %0.8، والدودة 

السوطية 4.2%، 1.05%.

خاتمة:  الأمراض المعوية الطفيلية مازالت مشكلة صحية شائعة 
لدى الأطفال في السعودية.

Objective: To determine the possible health risk 
associated with intestinal parasite infections among 
children with gastroenteritis in Jeddah, Kingdom 
of Saudi Arabia. 

Methods: This cross-sectional study was undertaken 
between March and August 2007 in Jeddah, 
Kingdom of Saudi Arabia, to detect the prevalence 
of intestinal parasite infections in children aged 0-

10 years. Two major public hospitals took part in the 
study. These hospitals are King Abdulaziz University 
Hospital (KAUH), and King Fahad Hospital (KFH).  
The study involved examination of fecal samples from 
500 children (24 inpatients and 476 outpatients) 
complaining of gastroenteritis. The samples were 
concentrated by formol-ethyl acetate concentration 
method, and microscopically examined with iodine 
and Ziehl Neelsen staining methods. 

Results: The overall prevalence of intestinal parasitic 
infection was 33.8%. The intestinal parasites 
identified in both inpatients and outpatients were 
Blastocystis hominis (0% inpatient, 9.5% outpatient), 
Entamoeba histolytica/dispar (8.3% inpatient, 5.9% 
outpatient), Giardia lamblia (12.5% inpatient, 2.7% 
outpatient), Cryptosporidium spp (8.3% inpatient, 
2.3% outpatient), Ascaris lumbricoides (0% inpatient, 
0.4% outpatient), hookworm (4.2% inpatient, 0.8% 
outpatient), and Trichuris trichiura (4.2% inpatient, 
1.05% outpatient). 

Conclusion: Intestinal parasitic infection is still a 
common health problem among children in Saudi 
Arabia.
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Intestinal parasites are a leading cause of chronic 
infection in humans worldwide with estimates 

showing that at least one quarter of the world’s 
population is infected.1 Intestinal parasites present a 
major public health problem in the developing world. 
In these countries, over 80% of all deaths annually are 
due to infectious and parasitic disease accounting for 
more than 3 million deaths.1 Protozoa and helminthic 
intestinal infections are estimated to affect 3.5 billion 
people worldwide, the majority being children.2-4 The 
prevalence of these parasites is usually associated with an 
unsanitary environment, importation of infection from 
other countries, and unhygienic habits of the people. 
Moreover, most intestinal parasites have been associated 
with ill health in some countries especially in children.  
Despite the overall improvement in sanitation, the total 
number of people with special reference to children 
infected with parasites worldwide is thought to be 
increasing.2,5-8 Several reports have been published on 
parasitic infection in Kingdom of Saudi Arabia (KSA) 
documenting a prevalence rate from 9.5-47.4% in 
symptomatic and asymptomatic children.9-16 In Yemen, 
a neighboring country of KSA, between 30-53% of the 
stool specimens submitted to public health hospitals 
were positive for intestinal parasites.7,17 Recorded 
data from some Middle East countries showed high 
prevalence rates of intestinal parasites infection among 
children; 31.5% in Egypt,18 27.6-53% in Gaza,19,20 
26% in Tunis,21 21% in Lebanon,22 38.7% in Oman,23 
and 34.8% in Bahrain.24 This study was undertaken 
to determine the possible health risk associated with 
intestinal parasites infections among children with 
gastroenteritis in Jeddah, KSA.

Methods. This cross-sectional study was carried out 
in Jeddah, KSA, between March and August 2007, to 
define the incidence of intestinal parasites in young 
children. The study population was children from 
0-10 years of age attending hospitals and clinics, as 
inpatients or outpatients with gastroenteritis. All 
patients without gastroenteritis, or above this age 
range were excluded from the study. The definition and 
classification of diarrhea followed the WHO criteria.25 
The sample size was calculated as 500 children, with 
99% confidence intervals when the expected prevalence 
was derived from a pilot study in 2000.15 Two major 
public hospitals in the city of Jeddah participated in 
the study. The hospitals are King Abdulaziz University 
hospital (KAUH), and King Fahad Hospital (KFH). 
Two hundred and fifty children have been selected 
from clinics, or inpatients from each hospital. The 
purpose of the study was explained to the head of the 
hospital, and to the children’s parents verbally, which 
is culturally accepted. A child was only sampled if the 
parents gave informed consent. This study was carried 

out after the approval of the experimental protocol by 
the local human ethics committee was obtained. The 
outpatient’s parents, and/or nursing staff attending 
inpatients has been provided with plastic containers 
with a fitting screwball top and disposable gloves, and 
was instructed in the safe collection of the fecal samples 
from each selected child. All collected samples were 
immediately placed on ice for subsequent processing 
and examination in the laboratory. The samples were 
concentrated by formol-ethyl acetate sedimentation 
method as follows: 5-6 ml of fresh stool was mixed 
in 10% formalin in a plastic tube in ratio of 1:4. The 
suspension was strained through 2 layers of wet gauze 
into a 15 ml conical centrifuge tubes, centrifuged at 
1500 rpm for 1-2 minutes, another wash with 0.85% 
saline solution was conducted if the supernatant of the 
tubes were still cloudy. The supernatant from each tube 
was discarded and re-suspended by 10% formalin, to 
bring the total volume of the suspensions to 10 ml.  
Three ml of ethyl acetate was added to each tube, and 
then the tubes were shaked vigorously for 30 seconds. 
The tubes were then centrifuged at 1500 rpm for 2-3 
minutes. The sediments left after the supernatant fatty 
plug, debris, and liquid had been discarded. On a clean 
slide, direct smear was prepared by mixing a drop of 
the concentrated feces sediment with a drop of Lugol’s 
iodine. On another slide, a drop from the same sample 
was smeared, and left to air dry for at least one hour.  
The samples were then fixed with 100% methanol for 5 
minutes, and stained using the modified Ziehl Neelsen 
for Cryptosporidium spp,26 and slides were immersed 
in cold concentrated carbolic fuchsin solution, and 
stained for 15 minutes. The smears were then rinsed in 
tap water for 4 minutes, and decolorized with 1% acid 
alcohol for a few seconds, and briefly rinsed in tap water 
for one minute. Then the slides were counterstained 
with 0.4% methylene blue for 30 seconds, rinsed in 
tap water for 4 minutes, and air-dried.

Statistical analysis. The prevalence data were 
analyzed using the package EPI-INFO 2007 software 
package (Centers for Disease Control and Prevention, 
Atlanta, Georgia. USA).  Odds ratio and 95% 
confidence intervals were used to test the statistical 
significance of the exposure of the patients to intestinal 
parasitic infection. The results were considered 
significant if the p-value was less than 0.05.

Results. A total of 500 children with gastroenteritis 
were enrolled in the study. Two hundred and fifty 
children were from KAUH, and the other 250 children 
were from KFH (Table 1). The parents of all children 
agreed to participate in the study. A total of 226 samples 
were from the outpatient cases, and 24 from the 
inpatients from KFH. However, the 250 participants 
from KAUH were from outpatient cases.  A total of 
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Table 2 -	 The prevalence of various parasites identified from the study 
population. 

Parasites n     (%)

Blastocystis hominis
Entamoeba histolytica/dispar
Giardia lamblia
Cryptosporidium
Endolimax nana
Escherichia coli
Chilomastix mesneli
Ascaris lumbricoides
Hookworm
Trichuris trichiuria
Mixed infection
Total

45
30
16
13
34
  8
  7
  2
  5
  6
  3
169

     (9)
    (6)
  (3.2)
  (2.6)
  (6.8)
  (1.6)
  (1.4)
  (0.4)
    (1)
  (1.2)
  (0.6)
(33.8)

Table 1 - The parasitic distribution in the 2 hospitals. 

Parasites KAUH
N=250

    n   (%)

KFH 
N=250
 n   (%)

Total 
N=500
 n   (%)

Blastocystis hominis
Entamoeba histolytica/
dispar
Giardia lamblia
Cryptosporidium
Endolimax nana
Escherichia coli
Chilomastix mesneli
Ascaris lumbricoides
Hookworm
Trichuris trichiuria
Mixed infection
Total

         35   (14.0)
         20     (8.0)

  
  	       10     (4.0)       

	    7     (2.8)
  	19     (7.6)  
	    5     (2.0)
	    4     (1.6)  
	    1     (0.4) 
	    3     (1.2)
	    4     (2.0)
	    1     (0.4)
	109   (43.6)

	 10   (4.0)
	 10   (4.0)
	
        6   (2.4)  
	 6   (2.4)
	 15   (6.0)
	 3   (1.2)
	        3   (1.2)
	 1   (0.4 )
	 2   (0.8 )
	 2   (1.0) 
	 2   (0.8)
	 60 (24.0)

	 45  (9.0)
	 30  (6.0)
	   

         16  (3.2)
	 13  (2.6)
	 34  (6.8)
	 8  (1.6)
	 7  (1.4)
	 2  (0.4) 
	 5  (1.0)  
	 6  (1.2)  

	 3  (0.6)
	 169 (33.8)

KAUH - King Abdulaziz University Hospital, 
KFH - King Fahad Hospital

500 stool samples were analyzed for intestinal parasite 
infections by microscopy. A total of 169 (33.8%) children 
were found to be positive for one or more of different 
intestinal parasites. Our findings revealed the presence 
of 11 different intestinal parasitic infections. The most 
common and prevalent parasites were Blastocystis 
hominis (B. Hominis), Entamoeba histolytica/dispar (E. 
histolytica/dispar), and Endolimax nana (E. nana) Table 
2. The E. histolytica/dispar was found to be the sole 
parasite in 30 cases. Giardia lamblia (G. Lambia), and 
Cryptosporidium spp were also common infections in 
the study. Giardia lamblia shows the highest percentage 
of inpatients infection with significant statistical 
differences between inpatients and outpatients (Table 
3). There were low prevalence rates of other parasites 
(Table 2). There were 3 mixed infection samples, one 
with 5 different parasites (Ascaris lumbricoides [A. 
lumbricoides], Hymenolepis nana [H. nana], Entamoeba 
coli [E. coli], and Chilomastix mesneli [C. mesenli]), the 
second one with 2 parasites (B. hominis, E. nana), and 
the last one also with 2 parasites (E. nana, Trichuris 
trichiuria [T. trichiuria]).

Discussion. Human infection with intestinal 
parasites is a common health problem in Saudi 
Arabia.10,13-16,27 Rapid economic growth in Saudi 
Arabia, and an improved standard of living have been 
accompanied by importation of expatriate workers, with 
a potential also for importation of disease. This does 
not mean that the intestinal parasites are not normally 
found in Saudi Arabia despite the overall improvement 
of sanitation and living standards. However, importation 
of these workers may also increase the importation 
of the intestinal parasites commonly found in their 
countries. Female housekeepers arriving in Saudi Arabia 
come mainly from Indonesia, Sri Lanka, Bangladesh, 

Table 3 -	 The prevalence of the different parasitic infection identified in the inpatients and outpatients cases from the 
study population. 

Parasites       Inpatients
       N=24
       n   (%)

Outpatients
N=476
n   (%)

Odds ratio 95% Confidence 
interval 

  P-value

Blastocystis hominis
Entamoeba histolytica/dispar
Giardia lamblia
Cryptosporidium
Endolimax nana
Escherichia coli
Chilomastix mesneli
Ascaris lumbricoides
Hookworm
Trichuris trichiuria
Mixed infection

0
	 2 (8.3)

3 (12.5)
	 2   (8.3)
	 3 (12.5)

0
0
0

	 1   (4.2)
	 1   (4.2)

0

	 45 (9.5)
	 28 (5.9)
	 13 (2.7)
	 11 (2.3)
	 31 (6.5)
	 8 (1.7)
	 7 (1.5)

2 (0.4)
	 4  (0.8)
	      5  (1.05)
	 3  (0.6)

0.00
1.45
5.09
3.84
2.05
0.00
0.00
0.00
5.13
4.10
0.00

       0 - 2.05
       0 - 6.89
       1 - 21.3

         0 - 20.19
  0.4 - 7.8

    0.0 - 14.0
    0.0 - 16.4
    0.0 - 84.9
    1.0 - 40.1
    1.0 - 32.3
  0.4 - 6.9

       0.11
      0.62
      0.00
      0.07
      0.25
      0.52
      0.54
      0.75
      0.11
      0.17
      0.69
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the Philippines, India, and Thailand. Many of these 
workers are infected with various types of parasites, 
and other diseases indigenous to their home countries, 
which may present potential health hazards. However, 
with increased awareness and efforts directed towards 
control of tropical and communicable diseases, foreign 
employees are required to submit a certificate of medical 
examination before coming to Saudi Arabia. In a study 
by Al-Madani and Mahfouz,28 46.5% of the surveyed 
Asian female housekeepers in the Abha district were 
infected with one or more parasites. The possibility of 
spreading such infections throughout the community 
should be considered in the light of the nature of work 
of this group being in close contact with different family 
members. 

In the present study, intestinal parasites were highly 
prevalent in the study population with 33.8% having at 
least one parasite in their stools. This high prevalence is 
in agreement with previous reports from Saudi Arabia 
and other countries in the region including Jordan, 
Gaza, Lebanon, Yemen, Bahrain, Oman, Egypt, Iran, 
and Sudan.7,19,20,22-24,27,29,30-34 This was reassuring in 
validation of our results, nevertheless, the results were 
very similar to those recorded in the previous studies. 
In our study, B. hominis, E. histolytica/dispar, and G. 
lamblia were the 3 parasites that comprised the largest 
proportion of the enteric parasites found in the area. The 
outpatients group had a higher prevalence of parasitic 
infections, however, this was not statistically significant.  
The prevalence of B. hominis was 9%. Current reports 
suggest that the parasite is associated with some gut 
pathology, and modulate immune responses indicating 
it should be considered an opportunistic parasite,35,36 
moreover, it is significantly associated with the 
occurrence of watery diarrhea.37 Our results show that 
B. hominis occurs occasionally among the parasites’ 
fauna, and this was in agreement to that reported 
for this parasite in the area3,38 Entamoeba histolytica/
dispar was identified in 6%, and this was comparable 
reports for this parasite. In Saudi Arabia a prevalence 
of 1.2-14% has been reported from different cities in 
the country.10,14,15,28,39 The diagnosis of amoebiasis by 
microscopic identification of the parasites in stool is 
insensitive, and is still a problem in routine diagnostic 
laboratories. This is due to the failure to distinguish 
non-pathogenic amoeba such as E. histolytica/dispar and 
Entamoeba hartmanni, which may increase the apparent 
prevalence of E. histolytica infection. This explains 
the absence of accurate prevalence data on infections 
with the invasive E. histolytica, and therefore it will 
be important to differentiate between the pathogenic 
and non-pathogenic strains of amoeba even with other 
diagnostic methods.39 Moreover, E. histolytica cysts 
have been identified in asymptomatic carriers.40,41 
The G. lamblia were found in 3.2%. In the Middle 

East, several studies was carried out to determine the 
prevalence of G. lamblia infection,24,34,42-44 indicating it 
to be most common protozoan identified in children. 
However, the prevalence rate detected in this study was 
even less than that previously reported for this parasite 
in Jeddah.10,15,38,39,45 The lack of detection of cases of G. 
lamblia infection in children during the whole duration 
of the study may indicate the absence of the infection, 
or the sporadic excretion of the cysts as the cysts can be 
passed at 2-3, or even 7-8 day intervals, and sometimes 
the parasites cannot be found in the stools of the 
patients with giardiasis even with repeated microscopic 
examination.

 In the present study, Cryptosporidium infection was 
found in 2.6% Saudi children. Since most laboratories 
examine stools specifically for Cryptosporidium only on 
physician’s request, cryptosporidiosis is generally under-
diagnosed in the area.  The prevalence of Cryptosporidium 
infection in this study was in agreement with the results 
of other studies from the Middle East.33,34,46,47  However, 
the prevalence of the infection is lower than that observed 
in a study from the same area,15,48 which reported a 
prevalence of Cryptosporidium infection in symptomatic 
(32%), and asymptomatic (4.7%) children in 2000 in 
Jeddah, and 69.7% among immunosuppressed children 
less than 2 years. Infection with A. lumbricoides, T. 
trichiuria, and hookworm were found in low prevalence, 
and this was in agreement with other studies in the 
area.11,14-16 Moreover, most of these infections were from 
school children who are deemed to be at higher risk of 
intestinal parasites. The prevalence of the commensal, 
and potentially pathogenic parasites identified in the 
present study suggested environmental contamination, 
and transmission was high for the intestinal parasites. 
Since pathogens, as well as commensals are derived 
from a similar environment, the presence of the 
latter in patient specimens signifies the potential for 
acquiring, or harboring parasite causing diseases. The 
presence is generally indicative of existing public health 
problems. In general, poor hygiene and poor levels of 
socioeconomic development have been thought to be 
associated with increasing risk of acquisition of intestinal 
protozoa,49 however, this is not the case in most of the 
Jeddah population. There is a need to know the risk 
factors for acquisition of intestinal parasites in the area, 
as these factors have not been well defined. 

In conclusion, with the high efforts supplied from 
the Saudi Arabia government towards improving the 
health services, the living standards, and the community 
sanitation, Saudi children are still facing health hazards 
of the intestinal parasitic infection. It is clear that 
intestinal parasites infection is an important cause of 
gastroenteritis, but one that does not always necessitate 
hospital management.  Further studies should be 
undertaken to focus on the exact mode of transmission 
for the intestinal parasite infection in the Jeddah city.
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