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              Giardia lamblia is one of the pathogenic parasites that infect the 

gastrointestinal tract and commonly causes diarrhoea, iron deficiency 

anemia, and other gastrointestinal problem in men, especially among 

children in poor sanitation areas with contaminated drinking water 

resources. This study aimed to detect and determination of the rate of 

giardiasis in Duhok city. In this study, 105 Stool samples were collected 

from children of different ages and both sex, during different days from 

May to August 2019. Serological tests have been applied for the 

identification of giardiasis. From the results, 5.71% (6) stool samples were 

given positive, 4.87% in males and 6.25% in females, Depending on the 

stool types, 3.1% (1) of infection were reported in semi-formed stool type, 

7.69% (3) in loose and 5.88% (2) in watery stool type. According to the age 

groups, the highest infection (3) was recorded in the 6-10 years’ accounting 

(8.57%), while the lowest infection rate was 3.12% (1) in > 10 years’ age 

groups, with no significant differences. This study shows the prevalence 

rate of G. lamblia among children in Duhok city. Preventing this infection 

requires good plans and strategies with good individual hygiene, the use of 

a healthy drinking water supply, and useful educational program to control 

this disease. 

 

INTRODUCTION 

               Giardiasis is one of the important parasitic diseases that infect a large number of 

people per year (Einarsson et al. 2016; Ryan and Caccio, 2013). It is caused by the flagellated 

protozoan parasite known as Giardia lamblia or G. intestinalis, which can infect a wide variety 

of vertebrate hosts including humans, and according to World Health Organization reports, it 

is classified in the Neglected Diseases group (Ramírez et al. 2017; Rodriguez et al. 2017). Many 

global studies report that giardiasis infection in more than 200 million people yearly, the higher-

risk infected groups are children with poor habits and overcrowded schools and families (Al-

Mekhlafi, 2017; Ajjampur et al. 2011; Thompson, 2001). In the first stage, giardiasis appears 

in humans as acute diarrhea, in untreated cases, it can appear as chronic and may cause several 

problems in children as abdominal cramps, bloating, malabsorption, iron deficiency, anemia, 

growth retardation, and weight loss (Manko et al. 2019; Samie et al. 2020; Tembo et al. 2020). 

The main transmission methods of giardiasis are polluted food and water with the infective 

stage of the parasite, and the faecal-oral route is direct from person to person (Aw JYH et al. 

2019).  

http://www.eajbse.journals.ekb.eg/
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                Different factors affect the 

prevalence of giardiasis among individuals, 

like weather, education level, management, 

socioeconomic status and availability of 

healthy drinking water (Grazioli et al. 2006; 

Naz et al. 2018; Periago et al. 2018; Samie 

et al. 2020; Veronesi et al. 2010). There are 

several methods in the diagnosis of this 

parasite including; microscopic, serology 

(ELISA), and molecular techniques which 

are useful for the diagnosis of disease 

(Fantinatti et al. 2016). This study aims to 

determine and assess the rate of giardiasis 

infection among children in Duhok city. 

MATERIALS AND METHODS 

Sample Collection: 

                In this study, 105 Stool samples 

were collected from children of both sex 

and different age groups who had been 

referred to the laboratory in Duhok 

province/ Kurdistan Region-Iraq, on 

different days from May to August 2019. All 

information from collected samples was 

tabulated, and then all stool samples were 

transferred to the laboratory, and all 

samples were examined by light 

microscope then the suspected samples 

were examined by a serological method. 

Serological Examination:  

                All primarily identified samples 

as G. lamblia in the lab were examined by 

serological test (ELISA kit, TECHLAB), 

according to the manufacturer's instructions 

(Samie et al. 2020).   

Statistical Analyses: 

               In this study, the prevalence of G. 

lamblia was analyzed by the Chi-squared 

test/SPSS software, version 20. 

RESULTS  

In the current study, overall 105 stool 

samples were collected in Duhok city 

(Table No.1) and were examined 

serologically. The total infection rate with 

G. lamblia in Duhok city was 5.71%, with 

4.87% of infection in males and 6.25% in 

females.  Based on the stool types, 3.1% of 

infections were detected in semi-formed 

stool type, 7.69% in loose and 5.88% in 

watery stool type. Regarding the age 

groups, all examined individuals were 

arranged into three age groups, which the 

highest infection (8.57%) recorded in the 6-

10 years age group, 5.26% and 3.12% of 

infection in 1-5 years and > 10 years’ age 

groups respectively. However, there were 

no significant differences according to 

gender (p=0.76), stool type (p=0.71), and 

age groups (p=0.62). 

   

Table1. Prevalence of Giardia lamblia in Duhok city. 

 
                

               Regarding the impact of age group 

on Giardia infection in both male and 

female gender (Table No.2), the male 

infection with giardiasis was shown in 

6.66% in the 1-5 years age group, 5.88% in 

the 6-10 years age group and no infection in 

> 10 years age group, but in the female 

infection with giardiasis, the highest 

infection was shown in 6-10 years age 

group (7.14%), 6.66% in the age group of > 

10 years and 4.76% in 1-5 years age group. 

There were no significant differences 

according to different age groups and 

gender. 

Table2. Impact of age group on Giardia infection according to gender. 



Seroprevalence Study of Giardiasis Among Children with Diarrhoea in Duhok City, Kurdistan Region of Iraq 

 
23 

Gender Age groups No. of collected samples Infected (ELISA) (%) P-Value 

Male  1-5 years 15 1 (6.66) 0.74 

6-10 years 17 1 (5.88) 

> 10 years  9 0 (0) 

Total 41 2 (4.87)  

Female 1-5 years 21 1 (4.76) 0.94 

6-10 years 28 2 (7.14) 

> 10 years  15 1 (6.66) 

Total 64 4 (6.25)  

 

               

             The occurrence of Giardia infection 

based on the impact of stool type and 

patients sex (Table No.3), the male patients 

were shown a high rate of infection in 

watery stool type (6.25%), and 5.55% in 

loose stool type, but in female patients, the 

high rate of giardiasis was recorded in the 

loose type of stool (9.52%), followed by 

5.55% and 5% of infection in both watery 

and semi-formed stool types respectively. 

Statistically, there were no significant 

differences regarding stool type and gender.   

 

 

Table3. Impact of stool type on Giardia infection according to gender. 

Gender Stool type No. of collected samples Infected (ELISA) (%) P-Value 

Male Semi-formed 12 0 (0) 0.68 

Loose 18 1 (5.55) 

Watery 16 1 (6.25) 

Total 46 2 (4.34)  

Female Semi-formed 20 1 (5) 0.82 

Loose 21 2 (9.52) 

Watery 18 1 (5.55) 

Total 59 4 (6.77)  

 

DISCUSSION 

                 Giardia lamblia is one of the 

important gastrointestinal protozoan 

parasites and is associated with diarrhoea, 

gastrointestinal illness, iron deficiency 

anemia, and growth disorders special in 

infected children in communities with poor 

sanitation and contaminated drinking water 

resource (Ryan et al. 2017). The prevalence 

of this parasite in different percentages 

returns to environmental factors, nutritional 

sources, and geographic and socioeconomic 

conditions with different management 

processes in the diagnosis and treatment of 

this disease (Veronesi et al. 2010). In this 

study, the prevalence of infection among 

children was recorded at 5.71%, which is 

much the same as the results of Pipikova et 

al. 2020, but much less than Al- Abbudi et 

al. 2020  in Iraq (8.1%) and Abbaszadeh et 

al.2020, with 10.6% of giardiasis infection. 

In our study, according to gender, infected 

females were higher than infected males 

which is the same as in Raof, 2011, in Iraq 

and Calegar et al. 2020 in Brazil with high 

infection of females than males, but in 

another study in the Kurdistan region of 

Iraq, male infection is higher than female 

(Pipikova, 2020). In this study, the 

prevalence and occurrence of infection 

were shown at different rates according to 

age, which higher infection recorded in the 

6-10 age group with 8.57%, and lower 

infection in the>10 age group with 3.12%, 

which agrees with Samie et al. 2020. Higher 

infection in younger children can be due to 

high activities and poor personal hygiene, 

for example, high activities in playgrounds 

and school (Samie et al. 2020). The high 

occurrence of giardiasis in our study 

reported in loose stool type samples 

(7.69%), may as a result of poor 
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environmental and personal hygiene, which 

is in accordance with the results of Samie et 

al. 2020 in Pretoria. Irritation and 

inflammation of the small intestine surface 

and damage of intestinal mucosa by G. 

lamblia parasite, are the main causes of 

fluids loss, watery and lose diarrhea 

(Shepherd and Gibson, 2006). 

CONCLUSION  

                The present cross-sectional study 

shows that the prevalence of giardiasis is 

not very high, in Duhok city, and we can 

conclude that the infection of Giardia 

lamblia was low in children, and there were 

no significant differences regarding stool 

type and gender, however, for prevention of 

this disease, is important to use particular 

and proper health programs. 

ACKNOWLEDGMENTS: 

               We appreciate all laboratory staff 

for their help to obtain the data. 

Ethical Considerations: 

               The study was conducted in 

accordance with the ethical principles that 

have their origin in the Declaration of 

Helsinki. The research proposal was 

reviewed by the Scientific Committee of the 

college of pharmacy, and all the conditions 

of the research are accepted by the scientific 

committee. 

Conflict of interest:No conflict of interest. 

Author's contribution: Authors have 

made a substantial, direct, and intellectual 

contribution to the work and approved it for 

publication. 

Data Availability:All datasets generated or 

analysed during this study are included in 

the manuscript. 

REFERENCES 

Abbaszadeh, M.J., Barkhori, M., Rezaeian, 

M., et al. (2020). Prevalence and 

associated risk factors of human 

intestinal parasitic infections: a 

population-based study in the 

southeast of Kerman province, 

southeastern Iran. BMC infectious 

diseases; 20(1):12. Published 

2020 Jan 6. doi:10. 1186/s12879-

019-4730-8 

Ajjampur, S.S., Koshy, B., Venkataramani, 

M., Sarkar, R., Joseph, A.A., 

Jacob, K.S., Ward, H., & Kang, G. 

(2011). Effect of cryptosporidial 

and giardial diarrhoea on social 

maturity, intelligence and 

physical growth in children in a 

semi-urban slum in south 

India. Annals of tropical 

paediatrics, 31(3), 205–212.  

https://doi.org/10.1179/14653281

11Y.0000000003 

Al- Abbudi, B.A, Salim, A.R, Aziz, M.Y., 

and Zuid, T.I. (2020). Molecular 

detection and prevalence of 

giardia lamblia among patients 

with Diarrheia in al-Rifai city Thi-

Qar province. Iraqi Journal of 

Biotechnology,Vol. 19, no. 1;.8-

17. https://search.emarefa.  net/ 

detail/BIM-972924. 

Al-Mekhlafi, H.M. (2017). Giardia 

duodenalis infection among rural 

communities in Yemen: A 

community-based assessment of 

the prevalence and associated risk 

factors. Asian Pacidoi: 

10.1016/j.apjtmical medicine. 

10(10):987-995. doi: 10.1016/j. 

apjtm.09.011 

Samie, A., Tanih, N.F., Seisa, I., et al. 

(2020). Prevalence and genetic 

characterization of Giardia 

lamblia in relation to diarrhea in 

Limpopo and Gauteng provinces, 

South Africa. Parasite Epidemiol 

Control, 9:e00140. Published 

2020 Jan 31. doi:10.1016/j. 

parepi. 2020.e00140 

Aw JYH, Clarke, N.E., McCarthy, J.S, et al. 

(2019). Giardia duodenalis 

infection in the context of a 

community-based deworming and 

water, sanitation and hygiene trial 

in Timor-Leste. Parasit Vectors, 

12(1):491. Published Oct 18. 

doi:10.1186/s13071-019-3752-9 

Calegar, D.A., Monteiro, K.J.L., 

Gonçalves, A.B., et al. (2020). 

Infections with Giardia 

https://doi.org/10.1179/1465328111Y.0000000003
https://doi.org/10.1179/1465328111Y.0000000003


Seroprevalence Study of Giardiasis Among Children with Diarrhoea in Duhok City, Kurdistan Region of Iraq 

 
25 

duodenalis and Entamoeba 

histolytica/Entamoeba dispar as 

Hidden and Prevalent Conditions 

in Periurban Communities in the 

State of Rio de Janeiro, 

Brazil. Journal of tropical 

medicine. :3134849. Published 

Jul 14. doi:10.1155/2020/ 

3134849 

Einarsson, E., Ma'ayeh, S. and Svard, S.G. 

(2016). An up-date on Giardia and 

giardiasis. Current opinion in 

microbiology, 34, 47–52. https:// 

doi.org/10. 1016/j.mib.2016.07. 

019  

Fantinatti, M., Bello, A.R., Fernandes, O., 

Da-Cruz, A.M. (2016). 

Identification of Giardia lamblia 

Assemblage E in Humans Points 

to a New Anthropozoonotic 

Cycle. The Journal of infectious 

diseases, 214(8):1256-1259. doi: 

10.1093/infdis/jiw361 

Grazioli, B., Matera, G., Laratta, C., et al. 

(2006). Giardia lamblia infection 

in patients with irritable bowel 

syndrome and dyspepsia: a 

prospective study. World journal 

of gastroenterology, 12(12): 

1941-1944. doi:10.3748/wjg. v12. 

i12.1941 

Khudhair, A.A. (2020). Prevalence of 

Giardia lamblia among Residents 

of Hawler, Soran and 

Chamchamal Cities, North of 

Iraq. Pak-Euro Journal of 

Medical and Life Sciences, 28-36. 

https://doi.org/10.31580/ 

pjmls.v3i2.1388   

Manko-Prykhoda, Am., Allain, T., Motta, 

J.P., Cotton, J.A., Feener, T., 

Oyeyemi, A., Bindra, S., 

Vallance, B.A., Wallace, J.L., 

Beck, P., Buret, A.G. (2020). 

Giardia spp. promote the 

production of antimicrobial 

peptides and attenuate disease 

severity induced by attaching and 

effacing enteropathogens via the 

induction of the NLRP3 

inflammasome. International 

Journal for Parasitology, 50; 

263-275. https://doi.org/10.1016/ 

j. ijpara.2019.12.011.  

Naz, A., Nawaz, Z., Rasool, M.H. and 

Zahoor, M.A. (2018). Cross-

sectional epidemiological 

investigations of Giardia lamblia 

in children in Pakistan. Sao Paulo 

medical journal = Revista 

paulista de medicina. 136(5), 

449–453. https://doi.org/10.1590/ 

1516-3180.2018.0350060918  

Periago, M.V., García, R., Astudillo, O.G., 

Cabrera, M., Abril, M.C. (2018). 

Prevalence of intestinal parasites 

and the absence of soil-

transmitted helminths in Añatuya, 

Santiago del Estero, 

Argentina. Parasit Vectors, 

11(1):638. Published 2018 Dec 

14. doi:10.1186/s13071-018-

3232 -7 

Pipikova, J., Papajova, I., Majláthova, V., 

Soltys, J., Bystrianska, J., 

Schusterova, I. and Vargova, V. 

(2020). First report on Giardia 

duodenalis assemblage F in 

Slovakian children living in poor 

environmental conditions. 

Journal of microbiology, 

immunology, and infection = Wei 

mian yu gan ran za zhi. 53(1), 

148–156. https://doi.org/10.1016/ 

j.jmii.2018.04.007  

Ramirez-Ocampo, S., Cotte-Alzate, J.D., 

Escobedo, A.A., Rodriguez-

Morales, A.J. (2017). Prevalence 

of zoonotic and non-zoonotic 

genotypes of Giardia intestinalis 

in cats: a systematic review and 

meta-analysis. Le infezioni in 

medicina, 25(4):326-338. 

Raof, S.W. (2011). Prevalence of 

Blastocystis hominis and Giardia 

lamblia Parasites in Patients of 

Four Regions in East – South 

Baghdad: Shatha Abdul Wahab 

Raof Nada Hatim Abdul-

Rahman. The Iraqi Journal of 

https://doi.org/10.31580/%20pjmls.v3i2.1388
https://doi.org/10.31580/%20pjmls.v3i2.1388
https://doi.org/10.1016/
https://doi.org/10.1590/%201516-3180.2018.0350060918
https://doi.org/10.1590/%201516-3180.2018.0350060918
https://doi.org/10.1016/%20j.jmii.2018.04.007
https://doi.org/10.1016/%20j.jmii.2018.04.007


Arshad M. Abdullah and  Darya S. Hussein 

 

```` 

26 

Veterinary Medicine, 35(2), 74–

84. https://doi.org/10.30539/ 

iraqijvm.v35i2.579  

Rodriguez –Morales, A.J., Trujillo, A.M., 

Sanchez-Duque, J.A. and 

Escobedo, A.A. (2017). 

Introductory Chapter: Giardiasis - 

Still a Globally Relevant 

Protozoan and Zoonotic Disease. 

In (Ed.), Current Topics in 

Giardiasis. Intech Open. Article 

in Biomedicines. https://doi.org/ 

10.5772/intechopen.70900  

Ryan, U. and Caccio, S.M. (2013). Zoonotic 

potential of Giardia. International 

journal for parasitology, 43(12-

13), 943–956. https://doi.org/ 

10.1016/j. ijpara.2013.06.001  

Ryan, U., Paparini, A., Oskam, C. (2017). 

New Technologies for Detection 

of Enteric Parasites. Trends in 

Parasitology, 33(7):532-546. 

doi:10.1016/j.pt.2017.03.005. 

Samie, A., Tanih, N.F., Seisa, I., et al. 

(2020). Prevalence and genetic 

characterization of Giardia 

lamblia in relation to diarrhea in 

Limpopo and Gauteng provinces, 

South Africa. Parasite Epidemiol 

Control, 9:e00140. Published 

2020 Jan 31. doi:10.1016/j.  

parepi. 2020.e00140 

Shepherd, S.J. and Gibson, P.R. (2006).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               Fructose malabsorption and 

symptoms of irritable bowel 

syndrome: guidelines for 

effective dietary management. 

Journal of the American Dietetic 

Association, 106(10), 1631–1639. 

https://doi.org/10.1016/j. jada. 

2006.07.010   

Tembo, S.J., Mutengo, M.M., Sitali, L., et 

al. (2020). Prevalence and 

genotypic characterization 

of Giardia duodenalis isolates 

from asymptomatic school-going 

children in Lusaka, Zambia. Food 

Waterborne Parasitology, 

19:e00072. Published 2020 Feb 

21. doi: 10.1016/j.fawpar. 2020. 

e00072 

Thompson, R.C. (2001). The future impact 

of societal and cultural factors on 

parasitic disease some emerging 

issues. International journal for 

parasitology, 31(9):949-959. doi: 

10.1016/s0020-7519(01)00202-8 

Veronesi, F., Passamonti, F., Caccio, S., 

Diaferia, M., Piergili, F.D. (2010). 

Epidemiological survey on equine 

cryptosporidium and giardia 

infections in Italy and molecular 

characterization of 

isolates. Zoonoses Public Health, 

57(7-8):510-517. doi:10.1111/j. 

1863-2378.2009. 01261.x 

https://doi.org/10.30539/%20iraqijvm.v35i2.579
https://doi.org/10.30539/%20iraqijvm.v35i2.579
https://doi.org/%2010.5772/intechopen.70900
https://doi.org/%2010.5772/intechopen.70900
https://doi.org/%2010.1016/j.%20ijpara.2013.06.001
https://doi.org/%2010.1016/j.%20ijpara.2013.06.001
https://doi.org/10.1016/j.%20jada.%202006.07.010
https://doi.org/10.1016/j.%20jada.%202006.07.010

	8f46bd78de049d375655f23b03154ef41320224af2515ffb293d6037f9a652be.pdf
	8f46bd78de049d375655f23b03154ef41320224af2515ffb293d6037f9a652be.pdf

