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1. Introduction 

The high prevalence of intestinal protozoan parasites 

is one of the major health problems, affecting more 

than three billion people across the globe (1-4). The 

majority of infected people are children and infants, 

and based on World Health Organization (WHO), 450 

million children and infants are infected by these 

parasites worldwide (5, 6). Giardia lamblia and 

Entamoeba histolytica are the most common causes of 

these intestinal parasites. Like other pathogens, they are 

widely and commonly distributed in developing 

countries. They cause dangerous diseases and 

ultimately lead to public health problems (7).  

Amoebiasis, or amoebic dysentery, which frequently 

causes diarrhea or dysentery in children of developing 

countries is an infection caused by Entamoeba 

histolytica. Every year, 100,000 children die of 

Amoebiasis (8-10). Entamoeba histolytica is 

commonly transmitted by fecal-oral route; that is to 

say, by eating or drinking the food or water 

contaminated with the protozoan cyst. Moreover, it can 

be transmitted to the human body by soil, fresh  
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Abstract 

Amebiasis and giardiasis are major health problems caused by Entamoeba histolytica and Giardia lamblia 

which are the two most common intestinal protozoan parasites with worldwide distribution, especially in 

developing countries. Both protozoa are spread by the fecal-oral route; that is to say, by eating or drinking 

contaminated food or water. The present study aimed to assess the prevalence of E. histolytica and G.lamblia in 

children with clinical signs of diarrhea referring to Ibn Al-Atheer Hospital in Mosul, Iraq, from January 2019 to 

December 2020. A total of 2,296 samples were examined by the direct swab of stool method. The patients were 

within the age range of less than 1 year and above 12 years. The results demonstrated that in 2019 and 2020, the 

prevalence rates of E.histolytica infections were (152, 13.2%) and (181, 15.7%); moreover, the prevalence rates 

of G.lamblia were obtained at (10, 0.86%) and (12, 1.04%) (P<0.01). The prevalence of intestinal parasite 

infections was significantly associated with age and gender, and the prevalence of both E.histolytica and 

G.lamblia infections were higher in males. Furthermore, the highest and lowest prevalence rates of E.histolytica 

and G.lamblia infections were reported in the age groups of under 1 year and above 12 years (P<0.05). The high 

prevalence of protozoan infection in the age group of under 1 year can be attributed to their lack of developed 

immunity system and resistance. Due to disease transmission, the enhancement of health conditions is of utmost 

importance in controlling the prevalence of intestinal protozoan parasites.  
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vegetables, direct person-to-person contact, residing in 

endemic places, and swimming in infected water (11, 

12). The great prevalence of Entamoeba histolytica 

infections is highly connected with risk factors, such as 

poverty, inadequate nutrition, and lack of health 

services.  

The common symptoms of Entamoeba histolytica 

infections are weight loss, bloody diarrhea, severe 

dysentery, physical tiresome, fatigue, and abdominal 

pain. The asymptomatic infection of Entamoeba 

histolytica seems to be more dangerous than infection 

with symptoms since negligence will cause severe 

amoebic dysentery and its side effects. In many cases, 

trophozoites in the intestinal lumen (non-invasive 

infection) are restricted to asymptomatic carriers. In 

some patients, trophozoites invade the intestinal 

mucosa (intestinal disease) or are transmitted through 

the bloodstream to extra-intestinal sites, such as the 

liver, brain, and lungs (extra-intestinal disease), with 

pathological manifestations.  

Aamoeba can invade the liver and lead to a liver 

abscess which is life-threatening if left untreated. 

Sometimes, ingested red blood cells are found in the 

amoeba cell cytoplasm. Entamoeba histolytica can be 

detected in the large intestine (colon) without causing 

disease (13). The infection might be resolved 

spontaneously without threatening the life of the patient 

in the presence of hygiene and other necessary health 

elements. 

Giardia lamblia protozoa are one of the flagellates 

that can infect a wide range of hosts. In industrialized 

countries, the prevalence of Giardia lamblia parasite 

ranges from 2%-5%, while in developing countries, it is 

quite different since it is not less than 30%. Infection 

with this parasite occurs as a result of taking the mature 

cysts of the parasite by mouth in eating food via the 

oral-fecal route (14). Due to poor sanitary conditions 

and low water quality control, Giardia lamblia is 

widely prevalent in developing countries. 

Epidemiological studies have pointed out that most 

children under the age of 12 become infected with this 

parasite (15). Different intestinal symptoms of G. 

lamblia infection include diarrhea, steatorrhea, 

abdominal cramps, bloating, flatulence, pale greasy and 

malodorous stools, and weight loss.  

Sometimes, the patient may also suffer from nausea 

or vomiting. Severe and active infection of Giardiasis 

may lead to lactose intolerance, which lasts for several 

months after recovering from this parasite (4). The 

reproduction of this protozoan in the intestinal of the 

host, leading to malnutrition and anemia by interfering 

with the absorption of vitamins, iron, proteins, 

minerals, lipids, and carbohydrates (16). Children who 

suffer from malnutrition are usually the most infected 

people, with impaired growth and weight loss being 

the common symptoms of their infection. Overall 

parasitic infection, in addition to intestinal symptoms, 

may also cause anemia, as well as physical and mental 

problems, such as delayed growth and weight loss in 

children.  

In light of the aforementioned issues, the present 

study aimed to determine the prevalence of Entamoeba 

histolytica and Giardia lamblia according to age and 

gender in children referring to Ibn al-Atheer Hospital in 

Mosul, Iraq, during 2019-2020.  

2. Materials and Methods 

2.1. Sampling and Study Design                                                            

A total of 2,296 stool samples of children with 

clinical signs of diarrhea and primary enteritis were 

collected from Ibn Al-Atheer hospital from January 

2019 to December 2020. These samples were collected 

using clean plastic bottles coded with specific personal 

information, such as name, age, and collection date. 

2.2. Stool Sample Processing 

The characteristics of stools were recorded, 

including textures (mucous, serous, greasy, and 

bloody), as well as multiple colors (yellow, brown, 

semi-brown, and greenish). The samples were 

examined under a light microscope using a direct 

saline method prepared with 0.9 percent sodium 

chloride. a small amount of freshly passed stool was 

taken by a tip of a wood applicator, mixed with a drop 

of physiological saline or lugol's iodine solution, and 
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put on a glass slide. This slide was carefully examined 

microscopically by the direct smear process for the 

presence of cysts or trophozoite (17). 

2.3. Data Analysis 

Data were analyzed in SPSS software (version 23) 

using ratio and rate for qualitative variables, as well as 

the mean and standard deviation for quantitative 

variables. To compare the qualitative variables, the chi-

square test and t-test were employed to compare 

quantitative variables and assess the associations 

between potential risk factors and prevalence of 

intestinal parasitic infections. A p-value of less than 

0.05 was considered to be statistically significant.  

3. Results and Discussion 

In this study, a total of 2,296 patients who visited Ibn 

Al-Atheer Hospital in Mosul underwent stool exams 

(from January 2019 to December 2020). Results in 

figures 1 and 2 indicate the numbers of infections with 

parasites of E. histolytica and G. lamblia in this period. 

A number of 1,150 samples were examined in 2019, 

and the number of E. histolytica infections was 

obtained at 152(13.2%) which was higher than 

infections with G. lamblia (10; 0.86%), and the 

differences were significant at the probability level 

(P<0.01). In 2020, 1, 146 samples were examined, 

among which 181 (15.79%) samples were positive for 

E. histolytica infection, which was also higher than 

infection with G. lamblia (n=12; 1.04%), and the 

differences were significant at the probability level 

(P<0.01). 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Figures 3 and 4 display the relationship between 

infection with E. histolytica and G. lamblia according 

to gender for the years 2019 and 2020. The results 

show that the prevalence of the infection in males was 

more than that in females in 2019 and 2020. In 2019, 

the prevalence of the infected males with E. histolytica 

was reported as 89 (7.7%) which was higher than 

females (63; 5.47%). Moreover, the prevalence of 

infection with G. lamblia in males (6; 0.52%) was also 

higher than in females (4; 0.34%) (P<0.05). 

Data analysis in 2020 revealed an increase in the 

prevalence of E. histolytica in males (110; 9.59%), as 

compared to females (71; 6.19%) (P<0.01). The 

prevalence of G. lamblia infection in males was also 

higher in males (8; 0.69%), in comparison with females 

(4; 0.34%) (P<0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Number of infection with E. histolytica and G. 

lamblia in children in Mosul in 2019 
 

 

Figure 2. Number of infections with E. histolytica and G. 

lamblia in children in Mosul in 2020 

 

 

Figure 3.  Infection with E. histolytica and G. lamblia 

according to gender in children in Mosul in 2019 

 

 

Figure 4.  Infection with E. histolytica and G. lamblia 

according to gender in children in Mosul in 2020 
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These results were consistent with those obtained in 

other studies which pointed out that diarrhea showed a 

prevalence in males, as compared to that in females 

(18-21). In addition, the findings of the current study 

were in line with those obtained by Obadiah (22) who 

reported that the prevalence rates of E. histolytica were 

48.8% and 34.44% in males and females, respectively. 

Furthermore, there are other reports pointing to the 

higher prevalence of this disease in males than in 

females (27.7% and 24.3% respectively) (23). The high 

prevalence of E. histolytica in males can be attributed 

to the fact that females are less susceptible to parasitic 

infections. This is due to the low immunity of males, 

who generally show an increased intensity of infection, 

as compared to females (24, 25).  

These differences in responses to infection are due to 

variations in environmental factors and physiological 

ones that are originally hormonal (26). These 

differences in the infection among the two genders can 

also be ascribed to variations in endocrine-immune 

interactions. Furthermore, sex steroids, especially  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

androgens in males and estrogens in females, modify 

many host immunity aspects, and androgens reduce 

immune competence. The steroid hormones affect 

disease resistance genes and behaviors that make males 

more susceptible to infection (25). In females, the low 

prevalence might be also due to more concern for 

hygiene care (13).  

The results of the assessment of the relationship 

between age and infection with E. histolytica and G. 

lamblia (2019, 2020) are depicted in figures 5 and 6. 

In 2019, the highest and lowest rates of infection 

were reported in the age ranges of under 1 year and 

above 12 years (574; 49.9%) (14; 1.2%), 

respectively. The highest and lowest prevalence rates 

of E. histolytica infection were reported in the age 

ranges of und 1 year and above 12 years (65, 5.6%) 

and (2, 0.17%) (P<0.01).  Furthermore, G. lamblia 

had the highest infection in the age range of under 1 

year (3, 0.26%), and there was no infection in the age 

group of above 12 years, and the differences were 

not significant.                                                                                                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 5. Infection with E. histolytica and G. lamblia in children according to age in Mosul in 2019 
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Furthermore, the prevalence rates of infection in 2020 

were the same as in 2019 with some variations. The 

highest and lowest prevalence rates of infection were in 

the age groups of under 1 year (677; 59.07%) and 

above 12 years (4, 0.34%). The highest and lowest 

prevalence rates of infection with E. histolytica were in 

the age groups of under 1 year (68, 5.93%) and above 

12 years (1, 0.08%) (P<0.01). In addition, the 

prevalence of G. lamblia in the age group of 1-2 years 

was (4, 0.34%) and there was no infection in the age 

group of above 12 years, and the differences were not 

significant. 

These results were in accordance with those obtained 

in some studies which reported the prevalence rates of 

E. histolytica as 15.6% in preschool children in 

Bangladesh (27),  21.0% in seven villages of Malaysia 

(28), and 11% in children of Delhi, India, and Pakistan, 

(29, 30). These results are also in agreement with those 

indicated in Al-Karamah Teaching Hospital in Iraq 

(31).   

This high infection in children in this age group can 

be attributed to their poor health and resistance, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

compared to those who are older. Moreover, not fully 

developed crucial defense systems of these children 

make it difficult for them to resist disease; accordingly, 

they become more sensitive to parasites, as compared 

to older individuals.  Furthermore, lack of adequate 

water, toilet training, poor hygiene, lack of social 

support, climatic conditions, and large populations all 

play important roles in the prevalence of E. histolytic 

and G infection. (11, 13, 31). To prevent infection with 

E. histolytica and G. lamblia, community health 

education needs to be improved, with hygiene, 

cleanliness, and water purification being the important 

aspects of community health (31, 32). 

Authors' Contribution 

Study concept and design: Z. D. M. Z. 

Acquisition of data: Z. D. M. Z. 

Analysis and interpretation of data: Z. D. M. Z.  

Drafting of the manuscript: Z. D. M. Z. 

Critical revision of the manuscript for important 

intellectual content: Z. D. M. Z. 

Statistical analysis: Z. D. M. Z.  

 

 

Figure 6. Infection with E. histolytica and G. lamblia in children according to age in Mosul in 2020 
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