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ABSTRACT

Giardia lamblia is an intestinal protozoan disease that is common in developing nations, particularly
among children, as a result of inadequate sanitation, poor sewage drainage, and a lack of attention to personal
health. The purpose of this study was to estimate the incidence and identify the risk factors for Giardia
lamblia infection in children who had been attended in different health centers in Duhok city, North of Iraq. A
total of 642 fecal samples were collected from children aged from (0 - 6) years in different health centers in
Duhok city during the period between June 2022 to November 2022, and were examined for detection of
Giardia lamblia by using direct microscopic examination and floatation method. Out of 642 samples
examined, 61 (9.50%) were positive for Giardia lamblia. The age group (5-6) years had the highest rate of
infection (16.74%). The prevalence rate among males (10.09%) was higher than females (8.88%). According
to months the greatest rates of infection being observed in June and July (2.80 and 2.65%, respectively), and
lowest rate was observed in November (0.16%). Based on the results of this study, it is concluded that the
prevalence of Giardia lamblia parasite in Duhok cities is still high and it’s required effective techniques and

plans to stop the spread of these parasites.
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1. INTRODUCTION

iarrhea is one of the most prevalent

disorders, and it causes mortality due to a
lack of bodily fluids, which causes severe
dehydration (Kolsin et al., 2018). Viruses,
bacteria, and parasites infections are the major
causes of diarrhea, among the most important
intestinal parasites, Giardia lamblia is widespread
throughout the world and is commonly found in
warm moist areas. Infections with intestinal
parasites are common in undeveloped countries
due to unhealthful conditions, poor living
conditions, overcrowded housing, inadequate
sewage drainage, and lack of attention to
individual health (Ugboko et al., 2020).

Giardia lamblia, which known as Giardia
duodenalis or Giardia intestinalis, is the most
frequently protozoon invading the small intestine
of humans, especially in children, it has an
infection rate of about 280 million cases annually
with no life-threatening (Espinosa Aranzales et al.,
2018; Zajaczkowski et al., 2019). The four of
Giardia lamblia is variable ranges between 2% to

5% in industrialized countries and 20% to 30% in
developing countries. The more infection of this
prevalence consists of children under the age of

five years, particularly those who are
malnourished (Newman et al., 2001; Al-Mekhlafi
et al., 2005).

Humans become infected with giardia lamblia
through contaminated water and food with cyst
stage (Mama & Alemu, 2016; Quihui-Cota et al.,
2017). Giardia lamblia has two stages in its life
cycle: trophozoite and cyst. Trophozoites cause
clinical illness in people by adhering to the walls
of the small intestine. Whereas on the other side,
cysts are an infectious stage of the disease,
resistant to environmental for up to two months
and are responsible for the spread of disease. The
illness is occurred by ingesting mature cysts
together with contaminated food and drink. After
cyst ingestion, excystation takes place in the
duodenum region of the small intestine, releasing
trophozoites (Mahmud Tariq, 2016).

The common signs of giardiasis include
diarrhea, steatorrhea, malaise, abdominal pain,
flatulence, gas, pale, oily, foul-smelling feces, and
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weight loss. Low levels of intestinal enzymes and
disaccharides are seen, and there are also
problems with fat, lactose, vitamin A, and vitamin
B12 absorption (Kumar et al., 2016).

The diagnosis is established on the patients'
clinical symptoms, and it is supported by finding
cysts and trophozoites in fecal samples by direct
examination under a microscope, and through the
enzyme-linked immunosorbent assay (ELISA) in
stool samples for detected the antigens
(Julio et al., 2012).

This parasite is widespread in Iraq. The
infection rate of the parasite was recorded in Thi-
Qar was 23.7% (Hussein, 2010), in Tikrit was
14.30% (Ahmad Hama Hasan et al., 2020), and it
was recorded at 5.61% in Duhok (Abbas Ashour
& Abbas Ashour, 2021), and was 4% in Karbala
(Ubaid & Ubaid, 2022).

The present study's objectives were to
determine the prevalence of Giardia lamblia
among children from some health centers in
Duhok province, and identify its possible
associated risk factors include gender, age group,
educational of the parents and the months of the
year when the infection occurs

2. MATERIAL AND METHODS

Study design and period: An epidemiological
study was carried out to detect the prevalence of
Giardia lamblia infection among the patients of
the different health center in Duhok governorate,
Iraq. The study included the effect of age, gender,
educational of the parents on infection rates for
the period June 2022 till November 2022.

2.1. Collected sample

The current investigation examined 642 fecal
samples were collected from children age under
Six years with diarrhea who attended in health
center of both sexes. A trained member of the
medical staff took a feces sample of Five-Ten
grams from each kid and placed it in a sterile
plastic container and labeled it with the person's
date of birth, name, and gender. At first, each stool
sample was examined with the naked eye to detect
the color, texture of stool and presences of adult
helminths, they were then samples were examined
immediately under a microscope within a period
not exceeding half an hour for detect any
trophozoites or cysts of Giardia lamblia by direct
wet mount and flotation method.

Direct wet mount method: For each sample,
two smears of direct wet film preparation were
performed at the same time, one of which was
done with normal saline to identify the actively
moving trophozoites, while the second slide was
stained with Lugol's iodine (5%) to show the
interior structures (Cedric et al., 2019). In this
method small piece of stool put on clean glass
slide, and then small drop of Lugol's iodine 5% or
1-2 drops of 1% eosin solution or normal saline
were added to the suspension and mix well using
wooden sticks slide cover was put well, and the
smear was examined thoroughly under the low
(10X) and high (40X) powers of the microscope.

Flotation Method: One of the most effective
solutions used in the floatation process is zinc
sulfate solution. one g of feces was mixed with 10
ml of normal saline, and the mixture was then
filtered through gauze. The liquid was then placed
in a test tube and centrifuged (Fisher Scientific,
USA) at 3000 rpm for two min to separate the
clear supernatant from the sediment, and the
sediment was then washed again and centrifuged
at 3000 rpm for two min, the supernatant
removed. The zinc sulfate solution was added to
the precipitate and centrifuged for two min at a
speed of 3000 rpm. The foam on top was removed
with a pipette and placed on a clean slide, and one
drop of Logol's iodine was added. The slide was
then examined under a microscope at 40Xand then
100X magnification (Ul Haq et al., 2015).

2.2. Statistical analysis

Data were analyzed using Chi-square test by
SPSS program version 22. P-values under 0.05
were regarded as statistically significant.

3. RESULTS

The present study was conducted on 642 child
patients suffering from diarrhea who attended in
different health center in Duhok during the study
period, comprising 327 males and 315 females
ranging in age from 0 to 6 years.

Throughout the study period, the overall
prevalence rate of parasitic infection was recorded
for Giardia lamblia (9.50%), i.e., 61/642 fecal
samples were positive for giardiasis according to
the direct method under a microscope, while the
remaining (90.49%) were negative as shows in
(Figure 1), and the differences was statistically
non-significant (P>0.05).
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Fig.(1):- Total prevalence of Giardia lamblia infection

Based on the gender, the prevalence of
giardiasis in male’s child was higher than
(10.09%), than when compared to infection
among female’s children was (8.88%) as showed

in Table (1). The study's findings revealed that
there was no statistically significant difference
between the two sexes' infection rates at the
probability level (P>0.05).

Table (1):- The prevalence of Giardia lamblia among people according to gender

Gender No. of examined people No. of infection people %

Female 315 28 8.88
Male 327 33 10.09
Total 642 61 9.50

X%:0.2700

P value: 0.6034

According to age groups, the rate of infection
varied a cross different age groups of children as
shown in Table (2). The highest rate of infection
was 16.74% (34 infection cases) in the age group
5-6 years, and the lowest rate of infection was

5.52% (18 infection cases) in the age group 3-4
years. Statistical analysis showed the presence of
significantly highly difference (P<0.01) in the
rates of infection with G. lamblia between the
children in the three age groups.

Table (2):- Shows the percentage of infections with Giardia lamblia by age

Age group No. of examined people No. of infection people %
1-2 113 9 7.96
34 326 18 5.52
5-6 203 34 16.74
Total 642 61 9.50

X% 18.72

P value: <0.0001

The current study recorded the infection with
Giardia lamblia parasite, according to six months
of the year, and the highest percentage of infection
was in June (2.80 %) followed by July (2.65%),
while the lowest incidence was observed in

November (0.16%), as shown in Table (3), there
were changes in infection rates between the
months of the year that were statistically
significant (P< 0.05).
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Table (3):- Distribution of Giardia lamblia according to months

Month No. of examined people No. of infection people %
June 144 18 2.80
July 136 17 2.65

August 111 13 2.02

September 97 8 1.25
October 87 4 0.62
November 67 1 0.16
Total 642 61 9.50

X2:11.17

P value: 0.0482

The results of the study show the children of
uneducated fathers had a higher risk of Giardia
lamblia infection than did children of educated
fathers (7.16 and 2.33%, respectively). Similarly,
children whose moms had no education were more
likely to contract Giardia lamblia than children

whose mothers had an education (5.29 and 4.20%,
respectively), as shown in Table (4). Statistical
analysis revealed that there were highly significant
differences (P<0.01) according to the educational
level of the parents among children.

Table (4):- The prevalence of Giardia lamblia infection according to the educational of the fathers and mothers

Parents No. of examined people No. of infection people %

Fathers Educated 154 15 2.33
Not educated 488 46 7.16

Mothers Educated 281 27 4.20
Not educated 361 34 5.29

Total 642 61 9.50

X?:87.13 P value: <0.0001
4. DISCUSSION 9.77%, respectively. This result is also in

According to a study received by the WHO and
UN, diarrheal illnesses, such as giardiasis, are
more prevalent among individuals in poor
countries and are responsible for a considerable
amount of morbidity and mortality rates generally
among children under the age of five globally (Al-
Fahadawi et al.,, 2017). The current study
identified the incidence of Giardia Ilamblia
infection among children in several Duhok health
centers as well as the potential risk factors
connected to giardiasis cases. In this kind of
investigation, giardiasis infection was found by
direct examination under a microscope or the
floatation technique.

In the current study, the incidence of infection
with Giardia lamblia in diarrheic children in
Duhok was (9.05%), which is more or less similar
to many studies in Iraq, including in Duhok city
(M Abdullah, 2017), in Baghdad governorate
(Saeed Jaeffer, 2011), and in Al-Najaf province
(Mohy et al., 2022), where the incidence of
Giardia lamblia infection was 9.5%, 10.72% and

disagreement with studies in other parts of the
Iraq, conducted in Duhok city was 38.5% by (Al-
Saeed & Issa, 2006), in Babylon Province was
28% (Khorsheed Rasheed et al., 2020), in Duhok
Province was 15.55% (Haji et al., 2023), and in
Karbala city was 4% (Ubaid & Ubaid, 2022).
There are several causes of infection could be
related to number of factors including poor
hygiene, congestion, low socioeconomic level,
and environmental conditions.

This study recorded the rate of infection with
Giardia in male was higher than in female, which
is consistent with other studies were reported in
Karbala city (Ubaid & Ubaid, 2022), in Duhok
city (Abbas Ashour & Abbas Ashour, 2021), in
Babylon province and in Kirkuk (Khorsheed
Rasheed et al.,, 2020), where the recorded an
infection rate in males were (5.8%, 6.12%, 42.8%
and 34.14%) higher than in females (4.1%, 5.4%,
9% and 32.85%), respectively. While it differs
with other studies carried out like in Missan
(Samer & Al-Mosawel, 2021), in Duhok (Haji et
al., 2023) and in Baghdad (Saeed Jaeffer, 2011),
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the following studies recorded the infection in
females more than (35.86%, 64.5% and 11.84%)
the males (16.59%, 35.5% and 9.82%),
respectively. The higher rate of infection in male
may be due to the fact that males are the most
mobile and activities and as they were more in
contact with environmental conditions than
female, and this increases the chances of infection.
The variation in infection rates between men and
women may be attributable to the host's hormonal,
behavioral, and  immunological response
(Sellau et al., 2020).

With regard to the effect of age on the rate of
infection with G. lamblia, the current study
revealed that the highest infection rate was
recorded 16.74% among children aged 5-6 years,
while the lowest infection rate was recorded
7.96% at the age of 1-2 years, perhaps because
parents are responsible for their hygiene. These
results are less or more similar with previous
findings from Tikrit city (Ahmad Hama Hasan et
al., 2020), he reported the highest infection
17.61% in the 4-6 years age group, also, in Duhok
city (Haji et al., 2023), recorded with the highest
percentage of infection 40.9% in the 4-6 years age
group. It did not agree with in Brazil (Pereira et
al., 2007), in Thi-Qar province (Hussein, 2010)
and in Duhok city (Abbas Ashour & Abbas
Ashour, 2021), all of them recorded the highest
incidence were (19.72%, 33.3% and 46.15%,
respectively) in the age group 2-4 years. The result
in this study may be due to the 5-6 years children,
are the most active movable, and have less
awareness of hygiene rules such as washing hands
before eating, and after using the toilet, and the
practice of usually putting fingers in the mouth,
and the rate of their exposure to the infectious
stages of the parasite is high, this may increase the
incidence in this age group  (Wegayehu et al.,
2013).

About the distribution of G. lamblia-infected
child throughout months of the year. The most
contaminated cases with G. lamblia were recorded
in June (2.80%) and July (2.65%), which is
consistent with the findings of (Abbas Ashour &
Abbas Ashour, 2021), as it registered the greatest
rate of infection in the month of June (10.09%).
Also, that is in agreement with (Yousif Ali et al.,
2022) where the highest incidence was recorded in
the summer months of July and June by 11.29%

and 10.84%, respectively. While the lowest
incidence in this study was recorded in November
(0.16%), it is in agreement with, as it recorded the
lowest rate of infection in November which was
(3.2%). Giardiasis is more common in the summer
because of the accessibility of favorable
circumstances for the parasite's growth, an
increase in the consumption of water and juice, the
consumption of ice formed from unpurified water
as well as the presence of insects that serve as
mechanical vectors for the parasite cysts. Perhaps
the winter's lower infection rate might be
attributed to the colder temperatures, which might
cause the parasites to die (Akil Khudhair Al-
Daoody et al., 2020).

The results from the present study showed that
the low level of education of the parents was
greater the risk of Giardia lamblia infection, this
is supported by results from earlier research done
in Iraq and throughout the world, in Tehran
(Newman et al., 2001), in Mexico (Quihui et al.,
2006). in Kirkuk (Khorsheed Rasheed et al.,
2020), in Portugal (Julio et al., 2012), in Malaysia
(Choy et al., 2014), in Pakistan (Naz et al., 2018),
in Tikrit city (Ahmad Hama Hasan et al., 2020),
all of them they discovered that child with
uneducated parents had the greatest infection rate.
This may be because the socioeconomic position
of the parents is also influenced by their
educational level, and lower socioeconomic status
is associated with worse hygienic and sanitary
conditions and neglect of prevention methods.

5. CONCLUSIONS

we conclude from the current research Giardia
lamblia is the enteric parasites associated with
diarrhea in a child, males are more infection than
females, and the most infection rates were found
in ages (5-6 years). There was a significant
association between effect of age, the number of
cases of infection by month's distribution, as well
as the educational level of the parents, but non-
significant relationship observed between the total
rates of infection and gender.
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