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ABSTRACT 

Objective: Entamoeba histolytica and Giardia lamblia are common serious public health problems in 

children in developing countries. The purpose of this study was to determine the prevalence of these 

parasites among children in Duhok Province, Kurdistan region, Iraq.  Six hundred stool samples were 

collected from children of both sexes and different age groups from ages 2-12 years living in Duhok city 

and some nearby villages, who visited an outpatient clinic (Hevi Pediatric Hospital) and some Private 

Laboratories (Vin Private laboratory and Sardam Private laboratory), Iraqi Kurdistan, during the period 

from June – November of 2021.The samples were examined microscopically by both direct and flotation 

methods for detection of both parasites including Entamoeba histolytica and Giardia lamblia. 

Results: The prevalence of Entamoeba histolytica and Giardia lamblia among the 600 children were 

47.66% -15.55%, respectively.  The highest rate of both Amoebiasis and Giardiasis was found in children 

that the origin of the drinking water was tap water at a rate of 83.0% and the lower rate was in children 

that the origin of the drinking water was distilled water at 17.0%. This suggests that gastrointestinal 

parasites continue to be a public health concern in areas where sanitation and hygiene measures are 

narrow. A significant difference was shown between the females and males in both cases (Amoebiasis and 

Giardiasis) at a P value > 0.05. In the case of Amoebiasis the infection rate was higher in females than in 

males (69.9 %, 30.1%).) respectively. Also in the case of Giardiasis was higher in females than males 

respectively (64.5%, 35.5%) this difference was statistically significant at a P<0.05. This suggested that 

these two intestinal parasites remain a challenging public health concern wherever sanitation and health 

measures are inadequate. 

In conclusion:  Urgent steps, such as long-term control measures and the improvement of personal 

hygiene practices, as well as sanitary and living conditions, must be taken. 

 

KEYWORDS: Prevalence, Amoebiasis, Giardiasis, Children, Drinking water 

 
 

 

INTRODUCTION 

 
ntestinal parasites are a major medical 

issue that has a significant impact on 

public health and causes significant morbidity 

and mortality in developing countries, including 

Iraq, where many factors, including climatic, 

ecological, socioeconomic, and sanitary 

conditions, favor their spread. Furthermore, 

infection with these pathogenic parasites has 

been linked to gastrointestinal diseases and 

malnutrition, especially in young children 

(Hajissa et al., 2008; Speich et al., 2013; 

Wegayehu et al., 2013). 

There are several pathogenic gastrointestinal 

(GIT) parasites that could be the main cause of 

the above medical problem.  There are two 

pathogenic gastrointestinal parasites including 

Entamoeba histolytica and Giardia lamblia, 

being the most common and significant causes 

of illnesses in developing countries. Entamoeba 

histolytica is the causative agent of amoebiasis 

and it is a major parasite of the human 

gastrointestinal tract (Adam et al., 2016). 

Amoebiasis is the third most common cause of 

death among parasitic diseases, following 

malaria and schistosomiasis (Ouattara et al., 

2010). This parasite causes amoebic dysentery, 

amoebic colitis, and amoebic liver abscess, 

resulting in nearly 100,000 deaths each year 

(Bazzaz et al., 2017). Giardia lamblia is 

regarded as another significant cause of GIT 

diseases among humans worldwide, and 

approximately 5-10% of the world's population 

is at risk of giardiasis, which is considered one 

of the most important non-viral causes of 
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diarrhoeal diseases in humans (Homan and 

Mank, 2001). 

The prevalence of amoebiasis varies with the 

population of people being affected, between 

nations, and between financial zones (Haque and 

Petri, 2006). In Iraq, there are two pathogenic 

gastrointestinal parasites that are commonly 

distributed and have a significant challenging 

problem for health agencies due to inadequate 

education, poor sanitation, and inappropriate 

human waste. This, results in contamination of 

drinking water and food and economic hardship 

(Haque and Petri, 2006; Fekadu et al., 2013). 

Entamoeba histolytica and Giardia lamblia are 

two pathogenic parasites that are thought to be 

major causes of recurring abdominal pain in 

children. Therefore, the goal of the present study 

was to study the prevalence and occurrence of 

Entamoeba histolytica and Giardia lamblia in 

Pediatric hospitals in Duhok City, Iraq. 

 

MATERIALS AND METHODS 
 

Six hundred stool samples were collected 

from children of both sexes and different age 

groups from ages 2-12 years living in Duhok 

city and some nearby villages, who visited an 

outpatient clinic (Hevi Pediatric Hospital) and 

some Private Laboratories (Vin Private 

laboratory and Sardam Private laboratory), Iraqi 

Kurdistan, during the period from June – 

November of 2021. From each child, 

approximately 10g of fresh stool was taken and 

collected in a clean sterile screw disposable 

plastic stool cup and labeled clearly with the 

child's name, gender, age, address, and date of 

collection. The collected stool samples were 

examined directly by both direct stool smear and 

concentration flotation methods by using 

saturated sugar solution for identification of both 

morphological stages of Entamoeba histolytica 

trophozoites and cysts. 

 

RESULTS 

 

A total of six hundred fresh stool samples 

were examined microscopically. From the 

600stool samples that were examined, 286 

children were found infected with Amoebiasis, 

and 93 children were found infected with 

Giardiasis in the present study, as shown in 

Table.1. The highest rate of infection was found 

in children when the origin of the drinking water 

was tap water 83.0% and the lower rate was in 

children when the origin of the drinking water 

was Distilled water at 17.0% and other features 

are summarized in the Table 1

 

Table (1):  Demographic features of children have participated in this study 

% Frequency Categories Variable 

54.0 324 Female Sex 

46.0 276 Male 

25.5 153 1-3 Age Group 

49.7 298 4-6 

14.0 84 7-9 

10.8 65 10-12 

83.0 498 Tap water Origin of Drinking Water 

17.0 102 Distilled water 

47.7 286 Positive Amoebiasis 

52.3 314 Negative 

15.5 93 Positive Giardiasis 

84.5 507 Negative 

 
The distribution of amoebiasis through 

several age groups is shown in Table 2. It was 

clear, that the highest rate of amoebiasis 

occurred in the age groups 4-6 and 7-9 years old 

which were 66.66% and 58. 88% respectively 

from the total samples examined for this group 

and 49.0 % and 37.1% from the total number of 

infected cases. The rate of amoebiasis was lower 

in age groups (1-3) and (10-12) years since it 

was 16.66% and 25.0 % respectively from the 

total number of samples examined for these 

ages.
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Table (2):  Prevalence of Amoebiasis according to the age group: 

Age group Cases of Amoebiasis Infection rate (%) Total No. exam for each 

age group 

Positive from total infected 

cases (%) 

1-3 25 16.66 150 8.7 

4-6 140 66.66 210 49.0 

7-9 106 58.88 180 37.1 

10-12 15 25.0 60 5.2 

Total 286 47.66 600 100% 

Statistically significant at P<0.05 

 
 The distribution of Giardiasis through 

several age groups is shown in Table 3. It was 

clear; that the highest rate of Giardiasis occurred 

in the age groups 4-6 and 7-9 years old which 

were 18.09% and 17.22% respectively from the 

total samples examined for this group and it was 

40.9 % and 33.3% from the total number of 

infected cases. The rate of Giardiasis was lower 

in age groups (1-3) and (10-12) years because 

the rate of infection was 10.0% and 15.0% 

respectively from the total number of samples 

examined for these ages.

 

Table (3): Prevalence of Giardiasis according to the age group: 

Age group Cases of Giardiasis Infection rate 

(%) 

Total No. exam for each 

age group 

Positive from total infected 

cases (%) 

1-3 15 10.0 150 16.1 

4-6 38 18.09 210 40.9 

7-9 31 17.22 180 33.3 

10-12 9 15.0 60 9.7 

Total 93 15.5 600 100% 

Statistically significant at P<0.05 

 
Table 4: shows the distribution of 

Amoebiasis and Giardiasis, significant 

difference was shown between the females and 

males in both cases (Amoebiasis and Giardiasis) 

at a P value > 0.05. In the case of Amoebiasis, 

the infection rate was higher in females than in 

males (69.9 %, 30.1%).) respectively. Also in the 

case of Giardiasis was higher in females than 

males respectively (64.5%, 35.5%) this 

difference was statistically significant at P<0.05
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Table (4): Positive cases of Amoebiasis and Giardiasis according to the age group and sex: 

Age group and sex E. histolytica cases G. lamblia cases 

 

1-3 Female 18 9 

Male 7 6 

4-6 Female 96 21 

Male 44 17 

7-9 Female 75 25 

Male 31 6 

10-12 Female 11 5 

Male 4 4 

Total  Female 200 (69.9 %) 60 (64.5%) 

Males 86 (30.1%) 33 (35.5%) 

Overall  286 93 

Statistically significant at P<0.05 

 
DISCUSSION 

 
Entamoebea histolytica and Giardia lamblia 

are the major parasitic health issue in children 

and their prevalence rates are varies depending 

on the level of hygiene and level of life. The 

purpose of this study was to determine the 

prevalence of two gastrointestinal parasites in 

children Entamoebia histolytica and Giardia 

lamblia  

According to the findings of the present 

study, the infection rate with Amoebiasis and 

Giardiasis among the children in Duhok 

Province, Kurdistan Region, Iraq was (47.66% - 

15.55%) respectively. This is in agreement with 

previous research that showed E. histolytica 

cysts can live up to one month in water and for 

at least two weeks in a humid, cool place. They 

can also survive passage through the intestines 

of flies and cockroaches and are resistant to 

chlorine levels typically used for water 

purification. However, these properties lack G. 

lamblia cysts (Al-khikani et al., 2019).These 

results are similar to the results of the study done 

in the north of Iraq, in Duhok and Erbil Cities by 

Yilmaz and Abdullah (2017). Another similar 

study was done by Omar Barwari and Ismael 

(2010) in Duhok city, they approved that the 

infection rate of Amoebiasis was higher than 

Giardiasis in Children (79.2%- 20.8%) 

respectively. These results disagreed with the 

results of the two studies done in Iran by Kia et 

al. (2008) and Dhubyan Mohammed Zaki 

(2022), they recorded that the infection rate of 

Giardiasis was higher in children than 

Amoebiasis. Nasiri et al., 2009, also recorded 

that the infection rate of Giardiasis was higher 

than Amoebiasis in children of Tehran, Iran. 

They hypothesized that this was because of 

immigration from endemic regions and 

immigration from various parts of the nation. As 

a result, Iran has continued to place a high 

priority on screening for intestinal parasitic 

infections. 

In the current study, the prevalence of 

Amoebiasis and Giardiasis among children 

showed that females are more susceptible to 

infection than males (69.9 % and 64.5%) and 

(30.1% and 35.5%) respectively and this is not 

significant statistically, because the number of 

females participated in this study was higher 

than the number of males was (324 and 276) 

respectively. Similar data were reported in Erbil 

City, North of Iraq by Faqe Mahmood & Mustafa 

(2020), who approved that the infection rate of 

Amoebiasis was higher in females than the 

males. This data disagreed with data from a 

study done in the Duhok, province by Hasan et 

al. (2022), who suggested that the prevalence of 

Amoebiasis was higher in males than females 

(67.43% and 32.56%) respectively.  The 

prevalence was higher in females than in males, 

according to a study by Nyenke et al. (2008), but 

the difference was not statistically significant at 

a P < 0.05.  However, these results disagree with 

the results of Dogara, (2020), who recorded that 
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the prevalence of infection was higher in males 

than females (58.0% and 42%) respectively.  

The difference in infection rates between men 

and women may be due to the hormonal, 

behavioral, and immune response of the host 

(Sellau et al., 2020). Additionally, men are the 

working outside the house more than the female 

and are more susceptible to environmental 

contact, and they consume food and drink from 

street markets and in public settings, which 

raises their risk of contracting an infection 

(Tasawar et al., 2010; Singh et al., 2021) 
The highest rate of infection was found in 

children when the origin of the drinking water 

was tap water than Distilled water (83.0% and 

17.0%). Because the main source of infection 

with Amoebiasis and giardiasis is water, and it 

contains an infective stage (mature cysts). The 

water supply is contaminated with the stool of 

infected animals or humans. No matter the 

source and handling of water can easily 

contaminate it, especially in settings where 

caregiver sanitation and personal hygiene are 

generally subpar. By using contaminated hands 

and utensils, it is simple to contaminate food and 

drink. These data are similar to that that 
reported by Inaboet et al. (2002), who reported 

the infection rate was higher in children when 

the origin of the drinking water was tap water 

than Distilled water. This may be due to 

inadequate sanitation of drinking water and poor 

public health. 

Conclusion: Urgent steps, such as long-term 

control measures and the improvement of 

personal hygiene practices, as well as sanitary 

and living conditions, must be taken. 
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 الخلاصة
ٌَ ٌشانو اىصحث اىػاٌث اىخط٘رة اىشائػث  Giardia lamblia و Entamoeba histolytica اىٓدف: حػختر

ىدى الأطفال فٖ اىتيدان اىِاٌ٘ث. اىٓدف ٌَ ْذه اىدراسث ْٔ ححدٗد ٌدى اُخشار ْذه اىطف٘ي٘ات ةَ٘ 
ةراز ٌَ أطفال ٌَ نلا اىخِسَ٘ الأطفال فٖ ٌحافظث دْٔك ، إكيً٘ نردسخان اىػراق. حً حٍع سخٍائث غِ٘ث 

سِث ٗػ٘شٔن فٖ ٌدِٗث دْٔك وةػض اىلرى اىٍخاورة ،  22-2وفئات غٍرٗث ٌخخيفث حخراوح أغٍارًْ ةَ٘ 
ٌػٍو فَ٘ اىخاص )وةػض اىٍخخترات اىخاصث  (ٌسخشفٕ ْ٘فٖ ىلأطفال)اىذَٗ زاروا اىػ٘ادة اىخارح٘ث 

وحً  2222حشرَٗ اىثاُٖ ٌَ غام  -ة ٌَ حزٗران ، نردسخان اىػراق ، خلال اىفخر (وٌخختر سردم اىخاص
 Entamoebaفحصٓا ٌخٓرٗاً ةاىطرٗلث اىٍتاشرة وطرٗلث اىخػًٔٗ ىيهشف غَ اىطف٘ي٘ات ةٍا فٖ ذىم 

histolytica  وGiardia lamblia. 
٪( 21.11 -٪ 66.00)طفو  022اىِخائج: ناُج ُستث اُخشار اىٍخحٔىث اىحاىث ىيِسج واىخ٘اردٗا اىيٍتي٘ث ةَ٘ 

غيٕ اىخٔاىٖ. حً اىػثٔر غيٕ أغيٕ ٌػدل ىهو ٌَ داء الأٌ٘تات وداء اىخ٘اردٗات غِد الأطفال أن ٌصدر ٌ٘اه 
ونان أكو ٌػدل غِد الأطفال أن ٌصدر ٌ٘اه اىشرب نان اىٍاء اىٍلطر  ٪2..0اىشرب نان ٌاء اىصِتٔر 

ٌصدر كيق ىيصحث اىػاٌث فٖ اىٍِاطق ْذا ٗش٘ر إىٕ أن اىطف٘ي٘ات اىٍػدٗث اىٍػٔٗث لا حزال حشهو  ٪.26.2
اىخٖ حهٔن ف٘ٓا حداة٘ر اىصرف اىصحٖ واىِظافث ط٘لث. حهشف اىدراسث اىحاى٘ث أٗظًا أن اُخشار نو ٌَ داء 

 0-6)الأٌ٘تات وداء اىخ٘اردٗات نان أغيٕ ةشهو ٌيحٔظ فٖ اىذنٔر ٌِّ ىلإُاث وأغيٕ فٖ اىفئات اىػٍرٗث 

 <Pغِد كٍ٘ث  (الأٌ٘تات وداء اىخ٘اردٗات)واىذنٔر فٖ نيخا اىحاىخَ٘ ظٓر فرق ٌػِٔي ةَ٘ الإُاث  .(9-6و
غيٕ  ٪(2.2.٪ ، 09.9)فٖ حاىث داء الأٌ٘تات نان ٌػدل الإصاةث أغيٕ فٖ الإُاث ٌِّ غِد اىذنٔر  .0.05

 ونان ٪(1.1.٪ ، 06.1) اىخٔاىٖ. أٗظا فٖ حاىث داء اىخ٘اردٗات نان أغيٕ فٖ الإُاث ٌَ اىذنٔر غيٕ اىخٔاىٖ
 P <0.05ْذا الاخخلاف ذا دلاىث إحصائ٘ث غِد 

اىخلاصث: ٗخب احخاذ خطٔات غاحيث ، ٌثو حداة٘ر اىخحهً طٔٗيث اىٍدى وححسَ٘ ٌٍارسات اىِظافث 
 اىشخص٘ث ، ونذىم اىظروف اىصح٘ث واىٍػ٘ش٘ث

 


