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ABSTRACT… Objective: To determine the prevalence of chronic kidney disease (CKD) among children of school-going 
age. Study Design: Cross-sectional study. Setting: Department of Pediatric Medicine, National Institute of Child Health, 
Karachi, Pakistan. Period: July 2023 to December 2023. Methods: A total of 130 children of both genders, aged between 
5-15 years, visiting outpatient department of pediatric medicine were analyzed. Demographic and clinical information were 
noted. Laboratory investigations like urinalysis and serum creatinine were performed. CKD was diagnosed on the basis of 
“Kidney Disease Outcomes Quality Initiative (KDOQI)” guidelines. Results: In a total of 130 children, 67 (51.5%) children 
were male. Overall, the mean age was 8.43±2.45 years. Hypertension was diagnosed in 10 (7.7%) children. Anemia was 
present in 103 (79.2%) patients. The mean hemoglobin, serum creatinine, and blood urea nitrogen were 9.41±1.98 g/dl, 
0.48±0.37 mg/dl, and 34.20±33.18 mg/dl, respectively. CKD was diagnosed in 10 (7.7%) children. Among these 10 children 
diagnosed with CKD, 7 were having CKD stage-1 whereas CKD stage-2 was noted in 3 children. Presence of hypertension 
(p=0.006), and albuminuria (p<0.001) were associated with CKD. Conclusion: The prevalence of CKD in school going age 
children was 7.7%. Presence of hypertension, and albuminuria were linked with CKD.
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INTRODUCTION
Chronic kidney disease (CKD) is becoming 
more common, which is a serious public health 
concern.1 Despite being very rare in children, it 
can be a severe illness with a number of long-
term effects. Considering that CKD is clinically 
asymptomatic most of the time, particularly in 
its early stages, epidemiological statistics on 
the disease may understate its true incidence 
and prevalence.3 Evidence currently available 
ascertains that children’s end-stage renal disease 
(ESRD) is only the “tip of the iceberg” when it 
comes to chronic kidney disease (CKD), meaning 
that a greater proportion of patients are likely to be 
in earlier stages of the illness than attain ESRD.4 
Mostly, the CKD studies have been assessing the 
prevalence of moderate to severe renal disease 
without exploring the asymptomatic aspects of 
the disease.4 It is highly recommended that early 
detection of CKD be made through screening 

programs, but regarding the significance of these 
screening programs for children, researchers 
differ in opinion.5-7 In some parts of East Asia, 
urinary screening programs have been firmly 
established, while health providers have given 
the impression of not considering the importance 
of making early detection of asymptomatic 
CKD through screening the children in western 
countries.

Over the past 30 years, there has been an almost 
two-fold rise in the occurrence and a four-fold rise 
in the prevalence of pediatric ESRD patients.8 
Research conducted worldwide has specified that 
out of every one million children, there have been 
3.0 to 12 cases of CKD, provided that the definition 
of CKD varied among these studies, with different 
GFR thresholds, and the derived data belonged 
to hospital registries involving children of different 
ages.9,10 Pradeep et al revealed the prevalence of 
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CKD to be 9.3% among healthy school children 
analyzed through a screening program.11

Globally, CKD prevalence in children varies in 
screening programs, general population, or 
hospital-based studies.12 This study was aimed to 
determine the prevalence of CKD among children 
of school-going age. The current study results 
would be helpful in estimating the burden of CKD 
among children of school-going age. Moreover, 
further help in assessing the need for a uniform 
screening program for the early diagnosis of 
CKD among children of school-going age can be 
achieved through these findings.

METHODS
This cross-sectional study was accomplished 
at the outpatient department of pediatric 
medicine, “National Institute of Child Health, 
Karachi”, Pakistan, from July 2023 to December 
2023. Considering the frequency of CKD in 
schoolchildren as 9.3%11 with 95% confidence 
level and 5% margin of error, the sample size 
was calculated to be 131. The inclusion criteria 
were children of both genders, aged between 
5-15 years, visiting the outpatient department of 
pediatric medicine. The exclusion criteria were 
known cases of CKD or those who had diabetes. 
Children with symptomatic acute kidney injury 
or those with chronic ailments like chronic 
liver disease or chronic lung disease were also 
excluded. Non-probability convenient sampling 
technique was used.

After taking approval from “Institutional Ethical 
Review Board” (IERB-17/2023, dated 2-6-
2023), the study was commenced. Informed 
and written consents were sought from the 
parents or guardians. Demographic and relevant 
clinical information were collected. Laboratory 
investigations like urinalysis and serum creatinine 
were performed through institutional laboratory 
as per institutional protocols. Prevalence of 
CKD was labeled as per operational definition. 
Children diagnosed with CKD were evaluated and 
managed further as per institutional protocols. 

Diagnosis of CKD and its staging was made as 
per “Kidney Disease Outcomes Quality Initiative 

(KDOQI)” guidelines.13 Albuminuria 1+ and 
above (through urine dipstick) was considered as 
present.14 Hypertension was considered positive 
when both systolic and diastolic blood pressure 
readings at rest were equal to or exceeded the 
95th percentile, taking into account sex, age, and 
height. Anemia was labeled as hemoglobin below 
11 g/dl. A urine dipstick was utilized to semi-
quantitatively measure urine albumin in each 
child. Two ml of blood was sent to institutional 
laboratory for serum creatinine evaluation. All the 
study data will be noted on a specific proforma 
designed for this study.

All collected data on special proforma was entered 
and analyzed through “IBM-SPSS Statistics”, 
version 26.0. Qualitative data were highlighted 
as frequency and percentages while quantitative 
data were represented as mean and standard 
deviation (SD). Effect modifiers were controlled 
through stratification and were compared to see 
their effect on the outcome (presence of CKD). 
Comparison of qualitative data were made 
adopting chi-square test whereas quantitative 
variables were compared using independent 
sample t-test. P value < 0.05 will be taken as of 
statistical significance.

RESULTS
In a total of 130 children, 67 (51.5%) children were 
male. Overall, the mean age was 8.43±2.45 years 
(ranging between 5-14 years). Hypertension 
was diagnosed in 10 (7.7%) children. Anemia 
was present in 103 (79.2%) patients. The mean 
hemoglobin, serum creatinine, and blood urea 
nitrogen were 9.41±1.98 g/dl, 0.48±0.37 mg/dl, 
and 34.20±33.18 mg/dl, respectively.CKD was 
diagnosed in 10 (7.7%) children. Among these 
10 children diagnosed with CKD, 7 were having 
CKD stage-1 whereas CKD stage-2 was noted in 
3 children (Table-I). 

Presence of hypertension (p=0.006), and 
albuminuria (p<0.001) were associated with 
CKD. Serum creatinine (p<0.001), and blood 
urea nitrogen (p=0.011) were significantly raised 
among children with CKD (Table-II).
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Characteristics Number (%)

Gender
Male 67 (51.5%)
Female 63 (48.5%)

Age (years)
5-7 58 (44.6%)
8-12 68 (52.3%)
13-15 4 (3.1%)

Hypertension 10 (7.7%)
Anemia 103 (79.2%)
Family history of chronic kidney disease 14 (10.8%)
Albuminuria present 17 (13.1%)

Chronic kidney 
disease

Yes
Stage-1 7 (5.4%)
Stage-2 3 (2.3%)

No 120 (92.3%)
Table-I. Characteristics of children (n=130)

Characteristics
Chronic Kidney Disease

P- 
Value

Yes (n=10) No (n=120)

Gender
Male 3 (30.0%) 60 (50.0%)

0.224
Female 7 (70.0%) 60 (50.0%)

Age 
(years)

5-7 2 (20.0%) 56 (46.7%)
0.1838-12 8 (80.0%) 60 (50.0%)

13-15 - 4 (3.3%)
Hypertension 3 (30.0%) 7 (5.8%) 0.006
Anemia 10 (100%) 93 (77.5%) 0.092
Hemoglobin 8.89±1.75 9.45±2.00 0.390
Family history 
of chronic 
kidney disease

10 (100%) 106 (88.3%) 0.253

Albuminuria 
present 10 (100%) 7 (5.8%) <0.001

Serum 
Creatinine 1.53±0.89 0.45±0.28 <0.001

Blood urea 
nitrogen (mg/dl) 59.40±55.87 31.82±29.53 0.011

Table-II. Association of CKD with characteristics of 
children

DISCUSSION
As this research was planned to investigate the 
burden of CKD in school-age children and it 
was found that CKD was diagnosed in 7.7% of 
the participants. The prevalence rate of CKD in 
this study is in line with international estimates, 
emphasizing the global burden of pediatric kidney 
disease. Global data reports the prevalence of 
CKD among children ranging between 1-6%.15-18 
Data from neighboring Iran report the prevalence 
of school going age children as 1.3%.19 A mass 
screening program from Korea involving school 

going children revealed much higher prevalence 
of CKD (36.9%).20 These differences could be 
linked to methodological variations in defining 
CKD, variations in cut-off values for renal disease, 
and geographic disparities in reporting CKD in 
children influenced by environmental, racial, 
genetic, and cultural factors.

Our findings highlighted an association between 
CKD and hypertension, anemia, and albuminuria. 
The elevated creatinine and blood urea nitrogen 
levels in CKD patients align with expectations, 
reflecting impaired kidney function. The 
higher prevalence of anemia in CKD patients 
underscores the impact of kidney dysfunction 
on erythropoiesis. The observed association 
with hypertension is consistent with existing 
literature highlighting the relationship between 
elevated blood pressure and CKD development 
in pediatric populations.21,22 While hypertension 
is not explicitly defined as chronic kidney 
disease (CKD), it is imperative to acknowledge 
its significant association, often acting as both 
a consequence and an initial indicator of CKD 
in children and adolescents. This recognition 
aligns with the bidirectional relationship 
between hypertension and kidney dysfunction, 
emphasizing their interdependence.23 Intriguingly, 
CREDIT study described hypertension to be 
association with lower mean glomerular filtration 
rate levels and a raised prevalence of CKD stages 
3–5.24 This correlation underscores the intricate 
interplay between hypertension and kidney 
function, a phenomenon observed consistently 
across various age groups. The link between 
hypertension and CKD underscores the well-
established connection between elevated blood 
pressure and the progression of renal disease.24 
Recognizing hypertension as a potential indicator 
of underlying kidney issues is critical for early 
detection and management, emphasizing the 
importance of monitoring blood pressure as part 
of comprehensive healthcare for individuals at 
risk of CKD. The higher prevalence of anemia in 
this population warrants further exploration and 
consideration of regional factors contributing to 
these findings.

This research is of paramount importance for 
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various reasons. Firstly, it addressed a critical 
gap in understanding the public health impact of 
CKD in a specific population. The study provided 
insights into the prevalence rates, allowing 
healthcare policymakers to assess the magnitude 
of the issue and formulate targeted interventions. 
Early detection and intervention are crucial in 
pediatric CKD, and this research contributed to the 
identification of risk factors such as hypertension, 
anemia, and albuminuria. By focusing on a 
specific region like Karachi, the study took into 
account regional and cultural factors that may 
influence the prevalence of CKD, ensuring that 
healthcare strategies are contextually relevant. 
Moreover, the findings guide resource allocation 
within healthcare facilities, enabling them to 
plan effectively for the diagnosis, management, 
and follow-up care of children with CKD. Lastly, 
the research contributed valuable information to 
the scientific literature on pediatric nephrology, 
fostering global collaboration in addressing the 
challenges associated with CKD in children.

Limitations of the study include its cross-sectional 
design and reliance on a single tertiary care 
hospital, potentially limiting the generalizability 
of the results. Future research should explore 
additional risk factors, consider a more diverse 
population, and investigate potential regional 
variations in the presentation of pediatric CKD. 

CONCLUSION
The prevalence of CKD in school going age 
children was 7.7%. Presence of hypertension, 
and albuminuria were linked with CKD.
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