
Prevalence and Risk Factors of Giardiasis in Children with Persistent Watery 
Diarrhea: A Cross-Sectional Study

INTRODUCTION

Persistent watery diarrhea in children is a significant 
public health concern, often linked to giardiasis, 

1
particularly in developing nations like Pakistan.  
Giardiasis is an intestinal infection caused by the 
flagellated protozoan parasite Giardia duodenalis, 
which is also known as giardia intestinalis and giardia 
lamblia, which can result in stunted growth and 
disrupted gut function, potentially leading to 
malnutrition if persistent, particularly in areas with high 

2,3 
prevalence.  Giardia duodenalis is transmitted through 
ingesting cysts, which are the infectious form of the 

4parasite.  This transmission occurs through the oral-
fecal route, involving direct or indirect contact with 
infectious stages, including the human-to-human, 
zoonotic, waterborne, and foodborne transmission of 

4
both parasites.  Those affected by giardiasis may 
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experience gastrointestinal symptoms, including 
persistent watery diarrhea, steatorrhea, fatigue, 
weakness, headache, weight loss, loss of appetite, 
bloating, abdominal pain, vomiting, excessive gas, 

2
flatulence, nausea, and abdominal cramps.   
Giardiasis is the most common cause of persistent 
watery diarrheal disease in individuals under five years 
of age worldwide and affects over a million children 

3,5repeatedly.  Despite that, the disease's prevalence is 
inconsistent, varying based on the region and the 

6
diagnostic method used.   In developing countries, the 
infection rate in asymptomatic children has been 
reported to range from 8% to 30%, while in industrialized 

7
regions, it ranges from 1% to 8%.  In Pakistan, Khyber 
Pakhtunkhwa province found that 3.31% of the 
population was affected by giardiasis using commercial 
Elicia kits, with the highest risk group being children 

8aged between 13 and 24 months.   Similarly, in the 
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ABSTRACT

Objective: This study aimed to examine the prevalence and risk factors of giardiasis in children with persistent 
watery diarrhea at a tertiary care hospital Karachi, Pakistan.
Methods: This cross-sectional study was conducted at the National Institute of Child Health in Karachi, Sindh, 
Pakistan, between November 2023 to April  2024. Children aged ≤15 years, with persistent watery diarrhea lasting 
more than six days were included in the study. The study assessed two primary outcomes, prevalence of 
giardiasis with persistent watery diarrhea and associated risk factors. Giardia was diagnosed by examining stool 
samples using fluorescent antibody testing to detect cysts and trophozoites of Entamoeba histolytica and 
Giardia lamblia. Risk factors were assessed based on children's demographic information and clinical history.
Results:  Of total 133 children, the mean age was 6.76 ±4.28 years. Giardiasis was detected in 18 (13.5%) children. 
The risk of giardiasis was 5 times significantly higher in children whose mothers did not practice handwashing 
before feeding (aOR 5.04, 95% CI 1.10 to 23.02, p-value 0.037) and had piped drinking water sources (aOR 5.47, 95% 
CI 1.24 to 24.08, p-value 0.025). While, 92% siginificantly lower in children who had adequate domestic water 
storage (aOR 0.08, 95% CI 0.01 to 0.48, p-value 0.006) and 93% significantly lower in children had no recent 
traveling history (aOR 0.07, 95% CI 0.01 to 0.49, p-value 0.007). 
Conclusion: This study identified giardiasis as a health concern, with infection risk influenced by maternal 
handwashing, domestic water storage, piped drinking water, and recent travel history.
Keywords:  Children, Giardiasis,  Persistent, Watery Diarrhea.
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Punjab province, giardiasis was prevalent among 9.5% 
of children aged ≤10 years, diagnosed based on 
microscopy, Enzyme-Linked Immunosorbent Assay 
(ELISA), and Polymerase Chain Reaction (PCR) 
targeting the Small Subunit Ribosomal RNA (SSU-rRNA) 

9
gene.  A study showed that giardiasis infections in 
humans varied between countries and regions, possibly 
due to differences in management, climate, and 

10
sanitation practices.  Furthermore, it has been revealed 
that diagnosing giardiasis is challenging, and the 
sensitivity of diagnostic tests varies depending on the 

9
method used.   
This study is crucial for understanding the prevalence 
and risk factors of giardiasis in children with persistent 
watery diarrhea, a common and often overlooked 
health issue. Identifying significant factors such as 
maternal hygiene practices, water source quality, 
domestic water storage, and travel history can help in 
developing targeted public health interventions. By 
focusing on these modifiable risk factors, the study 
provides valuable insights into how better hygiene, 
sanitation, and water management can reduce the 
burden of giardiasis in children. This knowledge is 
essential for informing health policies and prevention 
strategies, particularly in regions with high disease 
prevalence like Karachi, Pakistan.

METHOD

This cross-sectional study was conducted at the 
National Institute of Child Health (NICH) in Karachi, 
Sindh, Pakistan, between November 2023 to April  2024. 
Ethical approval for the study was granted by the 
Institutional Ethical Review Board of the National 
Institute of Child Health, Karachi (Reference: IERB-
50/2023). Written informed consent was obtained from 
a parent or guardian.
By using Raosoft online sample size calculator taking 

9
prevelance of giardiasis 9.5%,  level of confidence 95%, 
5% margin of error. The estimated sample size was 133. 
Children aged ≤15 years with water diarrhea persisting 
for over six days admitted to or visiting the outpatient 
department were included in the study. Children older 
than 15 years, those without watery diarrhea lasting less 
than six days, and those already receiving any 
medication (antibiotics, metronidazole, nitazoxanide) 
were excluded from the study.
Persistent watery diarrhea in children is generally 
defined as the passage of loose, watery stools lasting 
for 6 days or longer. Giardiasis is defined as an intestinal 
infection caused by the protozoan parasite Giardia 
duodenalis (also known as Giardia lamblia or Giardia 

intestinalis).
The data was collected using a purposive sampling 
technique based on specific eligibility criteria. Parents 
or guardians were interviewed using standardized 

8,9
proforma used in previous studies.   The questions 
were divided into three parts. The first part included 
demographic information such as age, gender, 
residence area, parents' education, type of family, and 
child travel history. The second part focused on clinical 
history and assessment, including signs and symptoms, 
duration of diarrhea (in days), and stool frequency (per 
day). The third part included questions about potential 
factors such as drinking water sources, domestic water 
storage vessels, drinking water boiled or unboiled, a 
rubbish heap near the house, and mothers' hand 
washing behavior.
After the clinical assessment a trained staff member 
collected 5-10 grams of fresh stool samples from each 
child in sterile containers. The samples were sent to the 
hospital laboratory for microscopy testing. Collected 
samples were macroscopic in color, consistency, blood, 
mucus, and smell; then, an examination using 
microscopy and direct fluorescent antibody testing 
(DFA) was conducted to detect cysts and trophozoites 
of intestinal protozoan parasites, specifically 
Entamoeba histolytica and Giardia lamblia. For direct 
examination of this, normal saline and a Lugol's Iodine 

11,12
were utilized.    
Data entry and analysis were performed using the 
Statistical Package for Social Sciences (SPSS) version 
20.0. Mean ±SD was computed for quantitative 
variables like age, while frequency and percentages 
were computed for categorical variables like gender, 
type of famiy, education level of mother and father, 
residence, hand washing before feeding, drinking 
water, water sources, water storage, rubbish heap near 
the house, traveling history, pets, and clinical 
chrachteristics of children. Inferential statistics were 
explored using the Chi-square/Fisher exact test to 
identify the association of giardiasis with the general 
and clinical characteristics of children. The p-value of 
≤0.05 was considered statistically significant. 
Moreover, binary logistic regression was applied to all 
those variables found s ignificant in the Chi -
square/Fisher exact contingency table. Both univariable 
and multivariable logistic regression were applied.  
Diagnostic measures, including the Variance Inflation 
Factor (VIF), condition index, and variance proportions, 
were used to detect multicollinearity. As a result, the 
variable 'Mother's education' was excluded due to high 
multicollinearity, in line with theoretical guidelines for 

13
model fitness. 

J Dow Univ Health Sci 2024, Vol. x  (x): xx-xxxxxx

Ali et al. Giardiasis in Children with Persistent Watery Diarrhea 



RESULTS

Of total 133 children, the mean age was 6.76 ±4.28 
years. There were 57 (42.8%) males and 76 (57.2%) 
females. Most of the children belonged to nuclear 
families 79 (59.4%), their mother 118 (88.7%)  and father 
75 (56.4%) had secondary or higher education, were 
residents of central Karachi 59 (44.4%), and had no 
traveling history 122 (91.7%). Regarding hygiene 
practices, majorityof the  children use unfiltered 86 
(64.7%) and unpiped water 97 (72.9%), their  mothers 
washed their hands before feeding 96 (72.2%), had 
adequate domestic water storage 120 (90.2%), lived in 
areas without rubbish heaps nearby 88 (66.2%), and had 
no pets 110 (82.7%).
Giardiasis was detected in 18 (13.5%) children. A 
significantly higher association of giardiasis found with 
children from joint families (p-value 0.015), use piped 
drinking water (p-value <0.001), had adequate 
domestic water storage (p-value <0.001), presence of 
rubbish heaps near the house (p-value 0.002), had no 
recent travel history (p-value <0.001), their mothers had 
primary education (p-value <0.001), and those whose 
mothers did not practice handwashing before feeding 
(p-value <0.001) (Table 1).
Table 2 showed that giardiasis was significantly 
associated with several clinical factors. Duration of 
diarrhea 6–10 days (p-value <0.001), frequency of stool 
per day 1-4 (p-value <0.001), 0-4 episodes of vomitimng 
per day (p-value <0.001),  presence of abdominal 
cramps (p-value 0.003), blood (p-value <0.001) and 
mucus (p-value <0.001) in the stool were observed 
more frequently in giardiasis-posit ive cases. 
Furtehrmore, children with sunken eyes (p-value 
0.001), lethargic (p-value <0.001), and dehydration (p-
value 0.011) were also significant indicators of 
giardiasis.
Table 3 reveals binary logistic regression analysis for 
predicting giardiasis among children with persistent 
watery diarrhea. At the univariate level, all variables 
presented in Table 3 showed significant odds ratios. 
Furthermore, the findings of the multivariable analysis 
were presented after adjusting the variables that were 
significant in the univariable analysis. The risk of 
giardiasis was 5 times significantly higher in children 
whose mothers did not practice handwashing before 
feeding (aOR 5.04, 95% CI 1.10 to 23.02, p-value 0.037) 
and had piped drinking water sources (aOR 5.47, 95% CI 
1.24 to 24.08, p-value 0.025). While, the risk of  giardiasis 
was 92% siginificantly lower in children who had 
adequate domestic water storage (aOR 0.08, 95% CI 
0.01 to 0.48, p-value 0.006) and 93% times significantly 

lower in children had no recent traveling history (aOR 
0.07, 95% CI 0.01 to 0.49, p-value 0.007). 

DISCUSSION

The present study aimed to identify the prevalence and 
potential risk factors of Giardiasis infection among 
children with persistent watery diarrhea who visited 
the outpatient department or were admitted to wards 
at the National Institute of Child Health Karachi, Sindh, 
Pakistan. This is the first study conducted in this 
healthcare center to address the disease burden in this 
specific region, especially among individuals living in 
densely populated areas. The findings of this study 
indicate that giardiasis is thirteen percent prevalent, 
underscoring its status as a considerable public health 
concern. These findings are consistent with previous 
research conducted in Pakistan's Punjab and Khyber 
Pakhtunkhwa provinces, which reported similarly low 

8,9prevalence rates.  Likewise, a study in Iraq found 
notably higher prevalence rates among children.14 The 
rate of giardiasis positivity was similar across both 
genders, aligning with findings from other studies in 

15,16similar regions. 
This study identified a significant association between 
giardiasis and children from joint families, suggesting 
that crowded living conditions may elevate their 
exposure to fecal pathogens. This finding is consistent 
with existing literature, which indicates that densely 
populated environments facilitate the transmission of 
infectious diseases. For instance, previous researches 
have shown that children living in crowded households 
face a higher risk of giardiasis and other intestinal 
infections due to limited access to sanitation and 

17,18hygiene practices.
Furthermore, this study revealed that the association 
between piped drinking water and an increased risk of 
giardiasis among children presents a paradox, as piped 
water is generally considered a safer alternative to 

19other drinking water sources.  However, several 
contextual factors may contribute to this unexpected 
finding. In Pakistan, the quality of piped drinking water 
is often compromised by contamination due to aging 
infrastructure, inadequate treatment facilities, and 

20pollution from industrial and domestic waste.  
Moreover, the socio-economic context plays a crucial 
role in determining the safety of piped water. 
Households with limited resources may lack the means 
to adequately treat or store piped water, leading to 

21further contamination.   These deteriorations can lead 
to the presence of pathogens, such as Giardia, in piped 
water systems, thus increasing the risk of giardiasis 

xxx
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Table 1: Association between giardiasis and sociodemographic characteristics of the patients (n= 133) 

Variables 
Total

 
Giardiasis 

p-value Positive 

 (n =18) 

Negative 

 (n= 115) 

Age (years)     

< 6  60 11 (18.3) 49 (81.7) 
0.142

^ 

≥ 6 73 7 (9.6) 66 (90.4) 

Gender     

Male 57 5 (8.8) 52 (91.2) 
0.164^ 

 
Female 76 13 (17.1) 63 (82.9) 

Type of Family     

Nuclear 79 6 (7.6) 73 (92.4) 
0.015^*

 
Joint 54 12 (22.2) 42 (77.8) 

Mother Education Level 

Primary 15 12 (80.0) 3 (20.0) 
<0.001~*

 
Secondary/Higher 118 6 (5.1) 112 (94.9) 

Father Education Level     
Secondary 58 8  (13.8) 50 (86.2) 

0.939^ 
Higher 75 10 (13.3) 65 (86.7) 

Residence Districts Karachi     

Central Karachi 59 5 (8.5) 54 (91.5) 

0.083
^
 Malir 32 8 (25.0) 24 (75.0) 

Kemari/West 42 5 (11.9) 37 (88.1) 

Hand Washing before Feeding 

Yes 96 5 (5.2) 91 (94.8) 
<0.001^* No 37 13 (35.1) 24 (64.9) 

Drinking Water       

Filtered 47 3 (6.4) 44 (93.6) 
0.075

^
 Uniltered   86 15 (17.4) 71 (82.6) 

Drinking Water Sources      

Unpiped  97 6 (6.2) 91 (93.8) 
<0.001~*

 Piped 36 12 (33.3) 24 (66.7) 

Domestic Water Storage      

Inadequate 13  6 (46.2) 7 (53.8) 
<0.001~* Adequate  120  12 (10.0) 108 (90.0) 

Presence of Rubbish Heap near the House     

Yes 45 12 (26.7) 33 (73.3) 
0.002

^*
 

No 88 6 (6.8) 82 (93.2) 

Recent Traveling History      

Yes 11 7 (63.6) 4 (36.4) 
<0.001~*

 
No 122 11 (9.0) 111 (91.0) 

Pets     

Yes 23 5 (21.7) 18 (78.3) 
0.206~

 
No 110 13 (11.8) 97 (88.2) 
* p-value ≤ 0.05 (^Chi-Square test/~Fisher Exact test)  
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Table 2: Association between giardiasis and clinical characteristics of the patients (n= 133) 

Variables Total 
Giardiasis 

p-value Positive 
 (n =18) 

Negative 
 (n= 115) 

Duration of Diarrhea (days)     

6-10  130 15 (11.5) 115 (88.5) 
<0.001~* 

11-15 3 3 (100.0) 0 (0.0) 

Frequency of Stool (per day)     

1-4 126 13 (10.3) 113 (89.7) 
<0.001

~*
 

5-6 7 5 (71.4) 2 (28.6) 

Vomiting (per day)     

0-4 Episodes 129 14 (10.9) 115 (89.1) 
<0.001~* More than 5 Episodes 4  4 (100.0) 0 (0.0) 

Abdominal Cramp     
Yes 47 12 (25.5) 35 (74.5) 

0.003
^*

 
No 86 6 (7.0) 80 (93.0) 

Fever    
 

Yes 63 8 (12.7) 55 (87.3) 
0.789^

 
No 70 10 (14.3) 60 (85.7) 

Blood in Stool     

Yes 14 11 (78.6) 3 (21.4) 
<0.001~* 

NO 119 7 (5.9) 112 (94.1) 

Mucus in Stool     
Yes  20 10 (50.0) 10 (50.0) 

<0.001~*
 

No 113 8 (7.1) 105 (92.9 

Smell in Stool     

Yes 108 1  (0.9) 107 (99.1) 
<0.001

~*
 

No 25 17 (68.0) 8 (32.0) 

Conscious Alert     
Alert 66 3 (4.5) 63 (95.5) 

0.003^*
 

Disoriented/Lethargic 67 15 (22.4) 52 (77.6) 

Sunken Eyes    
 

Yes 55 14 (25.5) 41 (74.5) 
0.001^*

 
No 78 4 (5.1) 74 (94.9) 

Pinch Skin (Skin turgor)     

Normal (retracts)  55 3 (5.5) 52 (94.5) 

<0.001^*
 Going Slowly (retract less than 2 seconds) 70 7 (10.0) 63 (90.0) 

Very Slowly (more than 2 seconds) 
 

8 8 (100.0) 0 (0.0) 

Dehydration     

Yes 74 15 (20.3) 59 (79.7) 
0.011^*

 
No 59 3 (5.1) 56 (94.9) 

* p-value ≤ 0.05 (^Chi-Square test/~Fisher Exact test) 
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water sources, domestic water storage, rubbish heaps 
near the house, and recent travel history on the 
likelihood of positive giardiasis among patients with 
persistent watery diarrhea. These findings highlight the 
importance of considering environmental and 
behavioral factors in assessing the risk of giardiasis 

3
among patients with persistent watery diarrhea.   
Further study also revealed that tape water resources 
increased the chance of giardiasis infection compared 

14to filtered water.  In addition, individuals close to waste 
collection points are more likely to contract intestinal 
pathogens due to the favorable environment for 

2 4
pathogen development in household wastes.   
Moreover, studies showed that inadequate hand-
washing practices by mothers are linked with a higher 

8,25risk of giardiasis among children.  
This study has several limitations. First, the study 

among children who depend on this water source.
The results of this study indicate significant associations 
between giardiasis positivity and various clinical 
parameters among patients with persistent watery 
diarrhea. For example, the duration of diarrhea, stool 
frequency, vomiting episodes, presence of blood and 
mucus in stool, consciousness levels, and physical signs 
of dehydration were all found to have significant 
associations with giardiasis positivity. These findings 
are consistent with previous researches on the clinical 

22,23manifestations of giardiasis.  Therefore, these clinical 
signs and symptoms should be considered when 
diagnosing giardiasis patients with persistent watery 
diarrhea. 
The logistic regression analysis of this study under-
scored the significant influence of family structure, 
mothers' handwashing habits during feeding, drinking

Table 3: Binary logistic regression analysis for predicting   giardiasis among  children  with persistent 
watery diarrhea  (n = 133) 

Variables 
Univariable analysis Multivariable analysis 

cOR (95% CI) p-value aOR (95% CI) p-value 

Type of Family 

Nuclear 1  1  

Joint
 

3.47 (1.21 to 9.94) 0.020* 
 

3.73 (0.84 to 16.48) 0.082 
$Mother Education Level  

Primary 1    

 Secondary/Higher ( )0.01 0.01 to 0.06  <0.001
*   

Hand Washing before Feeding  

Yes 1  1  

No 9.85 (3.20 to 30.37) <0.001* 5.04 (1.10 to 23.02) 0.037* 

Drinking Water Sources      

Unpiped  1  1  

Piped 7.58 (2.58 to 22.29) <0.001* 5.47 (1.24 to 24.08) 0.025* 

Domestic Water Storage      

Inadequate 1  1  

Adequate  0.13 (0.03 to 0.44) <0.001* 0.08 (0.01 to 0.48) 0.006* 

Presence of Rubbish Heap near House     
Yes 1  1 

 

No 0.20 (0.07 to 0.58) 0.003* 0.63 (0.13 to 3.00) 0.563 

Recent Traveling History      

Yes 1  1  

No 0.05 (0.01 to 0.22) <0.001
*
 0.07 (0.01 to 0.49) 0.007

*
 

$ The variable "Mother's Education" was excluded from the multivariable  analysis due to high 
multicollinearity, as identiied by an elevated Variance Inlation Factor (VIF)  
cOR: Crude odds ratio, aOR: Adjusted odds ratio, *p-value ≤ 0.05  

xxx
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focused solely on children with persistent watery 
diarrhea, which may not accurately represent all cases 
of giardiasis. Second, the study's concentration on a 
single healthcare center in Karachi may not fully capture 
the diversity of experiences and risk factors for 
giardiasis in children with persistent watery diarrhea in 
other regions of Sindh province. Moreover, the study's 
exclusion criteria, such as excluding children already 
receiving medication, may have led to the exclusion of 
relevant cases, potentially impacting the comprehensi-
veness of the findings. Despite these limitations, this 
study has notable strengths, the results underscore the 
need for comprehensive interventions that address 
both clinical and environmental factors to effectively 
prevent and manage giardiasis in this population. 
Future research should prioritize selecting healthcare 
centers across Sindh province, ensuring a large and 
diverse sample size, utilizing a longitudinal research 
design, and focusing on general cases of giardiasis 
without specific symptom considerations.

CONCLUSION  

This study highlighted giardiasis as a concerning health 
issue, concluding that inadequate maternal hand 
washing practices before feeding, piped drinking water 
sources, domestic water storage, and recent travel 
history are significant factors influencing infection risk.
These findings emphasize the need for targeted 
hygiene and sanitation improvements to mitigate 
giardiasis risk.
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