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Abstract

Background: Screening of urine is a useful tool to identify school children with renal diseases who are 
asymptomatic. A dipstick urinalysis screening was conducted on World Kidney Day to determine the 
kidney disease from asymptomatic school going children.

Methods: A cross sectional study was carried out in a secondary school in Kathmandu, Nepal. 579 
asymptomatic children were enrolled. Morning mid-stream urine samples were obtained from students 
and tested by dipstick method.

Results: Seventy (12.08%) children had urinary abnormalities at the screening in the form of proteinuria, 
none had glycosuria. Urinary abnormalities were more common in females than in males. Children with 
hypertension were more likely to have proteinuria than normotensive children. Most positive results 
were detected in the age group 9-12 years. Body mass index had no correlation with proteinuria.

Conclusion: The study found that there is high burden of proteinuria (>12%) indicated asymptomatic 
urine abnormalities. Hence only early detection of renal disorders in childhood will lead to effective 
interventions and reduction in the number of individuals with renal disease.
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Introduction
Urinalysis is a simple, non-invasive and inexpensive 
laboratory test. However, it remains to be the cornerstone 
in the assessment of the renal dysfunction.

Screening programs for kidney diseases in healthy adults 
are performed in several countries. However, there is 
little information on such programs performed among 
children. Proteinuria and/or hematuria may be the 
only early signs of chronic renal disease or glomerular 
diseases like post infectious and membranoproliferative 
glomerulonephritis; IgA, membranous nephropathy. 
Hypertension and proteinuria are the factors that 
contributed to progressive renal deterioration in 
children with chronic kidney disease, as validated 
by several studies1,2,3. The screening of children may 
provide an early opportunity for the detection of these 

glomerulonephritis with possible early therapeutic 
intervention, and hence prevention of kidney diseases.

On the occasion of World Kidney Day, we conducted 
a cross-sectional study to examine the prevalence of 
abnormal urinary findings in asymptomatic children. A 
dipstick urinalysis screening was done to detect such 
prevalence among school children.

Methods
A cross-sectional study carried out on 579 students 
between ages of 9 and 16 years at a secondary school 
in Kathmandu, Nepal. On World Kidney Day in 2016, 
medical staff from Tribhuvan University Teaching 
Hospital set up screening stations at Bhanubhakta 
Memorial School, Kathmandu. The screening team 
included nephrologists, nephrology fellows and medical 
students.
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Those apparently healthy students were screened for 
asymptomatic urinary abnormalities. None of the 
children had clinical evidence of kidney or systemic 
diseases. 

The screening program staff used a standard form to 
collect data. All screening staff were instructed on 
how to read urine dipsticks and take blood pressure 
measurements prior to start of screening. Baseline 
data obtained from each participant included age, 
gender and personal and family history of diabetes 
mellitus or hypertension. Height (in centimeters) and 
weight (in kilograms) were measured and used to 
calculate body mass index (in kg per m2). Systolic and 
diastolic blood pressures were measured with manual 
sphygmomanometers.

All students in this study were instructed to collect a 
sample of urine by voiding a mid stream urine specimen. 
Aseptic precaution was explained to them for collection 
of urine sample. A urinary dipstick test was performed 
on the collected urine for the presence of albuminuria 
and glycosuria. The results were decided by visual 
comparison of the test strip with a color chart provided 
on the bottle label.

Abnormal urinary findings were defined as the presence 
of albuminuria or glycosuria on dipstick method. The 
study population was divided into two groups, one with 
urinary abnormality and the other without.

Students and their teachers were informed about 
abnormal urinary findings and were advised follow-up 
in the hospital for further evaluation.

Statistical analysis

Statistical analysis was performed by using statistical 
package for social sciences (SPSS) version 20.0. 
Qualitative data were expressed as numbers and 
percentages (%). Comparison between data was 
performed by using the Chi-square test (X2). A p value 
less than 0.05 was considered statistically significant. 

Results
Demographic characteristics of children 

A total of 579 students, who fulfilled the inclusion 
criteria between the ages 9 and 16 years were enrolled 
in the study. Among them 59.6% were males, and 
40.4% were females. In the age-group 9-12 years, the 

proportion of boys and girls were nearly equal, whereas 
in the age group 13-16 years, boys constituted nearly 
two-third of the participants in the screening program 
as depicted in figure 1 and figure 2.  

Gender Distribution
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N= 579

Figure 1 Gender distribution of the participating 
children
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Figure 2 Age distribution of the participating 
children

Children and blood pressure

Fifty-two (9%) of the participating children had either 
their systolic BP, diastolic BP or both raised above the 
95th percentile. More than three-fourth of the children 
with raised BP were from the age group 13 – 16 years 
as shown in table 1. 
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Table 1 BP according to gender and age
N = 579

Raised BP Normal
Gender Male 31 (9.0%) 314 (91.0%)

Female 21 (9.0%) 213 (91.0%)

Age Group 9 – 12 years 12 (4.6%) 249 (95.4%)
13 – 16 years 40 (12.6%) 278 (87.4%)

Among children with raised BP, 30 children had their 
systolic BP, 11 had their diastolic BP and 11 had both 
systolic and diastolic BP above the 95th percentile. 

Children and body mass index

Thirty-one children had their BMI above the 95th 
percentiles. More than 5% each of boys and girls were 
overweight, while more than 80% of the overweight 
children were from age group 13 – 16 years as depicted 
in table 2. 

Table 2 BMI according to gender and age
N = 579

Overweight Normal
Gender Male 18 (5.2%) 327 (94.8%)

Female 13 (5.6%) 221 (94.4%)

Age Group 9 – 12 years 6 (2.3%) 255 (97.7%)
13 – 16 years 25 (7.9%) 293 (2.1%)

Children and proteinuria

Seventy (12.08%) children had proteinuria. Urine 
abnormalities were more prevalent and significant in 
females as compared to males (p = 0.00) as shown in 
table 3.  

Table 3 Proteinuria according to gender

Gender Present Absent p-value
Unadjusted 
OR (95% 
CI)

Male 29 (8.4%) 316 (91.6%) 0.001* 0.43 (0.26 – 
0.72)

Female 41 (17.5%) 193 (82.5%)

* significant at p<0.05

The age group 9 – 12 years had higher number of 
children with proteinuria (13.0%) as compared to the 
age group 13 – 16 years (11.3%) as depicted in table 4. 

Table 4 Proteinuria according to age-group

Age-group Present Absent p-value
Unadjusted 
OR (95% 
CI)

9–12 years 34 
(13.0%)

227 
(87.0%) 0.53 1.17 (0.71 – 

1.93)

13–16 years 36 
(11.3%)

282 
(88.7%)

Body Mass Index of children was not significantly 
associated with the presence of proteinuria in this study 
as depicted in table 5.  

Table 5 Comparison of BMI & proteinuria

BMI Present Absent p-value Unadjusted 
OR (95% CI)

Normal 65 
(12.1%)

472 
(87.9%) 0.97 1.02 (0.30 – 

2.7)

Overweight 5 (11.9%) 37 
(88.1%)

The raised blood pressure in children was significantly 
associated with the presence of proteinuria in this study. 
The children with raised blood pressure were twice 
likely to have proteinuria than normotensive children 
(OR=2.13, CI: 1.04 - 4.37) as shown in table 6.

Table 6 Comparison of BP & Proteinuria

BP Present Absent p-value Unadjusted OR 
(95% CI)

HTN 11 
(21.2%)

41 
(78.8%) 0.04* 2.13 (1.04 – 4.37)

Normal 59 
(11.2%)

468 
(88.8%)

* significant at p<0.05

None of the participants had glycosuria detected by 
dipstick method.

Discussion
In our study the prevalence of urinary abnormalities 
detected by first dipstick test was 12.08%. It was lower 
than those found by of Plata et al. who screened 14082 
Bolivian students and reported that urinary abnormalities 
were detected in 30.34% and other authors5,6. We found 
it to be higher than those of Bakr et al. who screened 
1670 students in Dakahlaia and reported a prevalence 
of 1.3%7, and those of Shajari et al. in Iran who reported 
a prevalence of 4.7%8. A lower prevalence rate of 
0.12% - 3.56% was reported by studies from Malaysia9 
and Japan10. These studies evaluated the presence of 
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hematuria too which was not included in our study 
and is likely to detect even more children with urinary 
abnormalities if hematuria is also evaluated.

Females significantly had more proteinuria than males. 
This was similar in findings to those found by Park et 
al11 and Oviasu et al12 but opposite to the findings by 
Lin et al13.

This study found an association between blood pressure 
and proteinuria. The children with raised blood pressure 
were twice as likely to have proteinuria as children who 
were normotensive. This likely points an etiology of 
proteinuria to glomerulonephritis or chronic kidney 
disease. The proportion of children with raised blood 
pressure was significantly higher than found by Anand 
et al14. This might be due to a single BP recording in 
our study and proportion of children with hypertension 
might be lower if repeated measurements are taken.

High BMI was found in five percent in children of both 
gender in our study. It was similar to the study found 
by Ogden et al15,16,17. Our study found no association 
between BMI and proteinuria. It was in contrast to 
findings by some authors who found that children with 
higher BMI were more likely to have proteinuria than 
with normal BMI.

Conclusion 
We concluded that dipstick urine screening is the 
simple and feasible method for diagnosis of urinary 
abnormalities in asymptomatic children. It might 
help in early detection of kidney diseases and early 
intervention might lead to prevention of progression of 
the disease. We suggest that routine urinalysis should 
be part of screening of children at the school entry in 
Nepal, and that further follow-up should be offered to 
determine the exact etiology of any abnormal finding. 

Conflict of Interest: None declare
References

Klag MJ, Whelton PK, Randall BL, Neaton JD, Brancati 1.	
FL, Ford CE, et al. Blood pressure and end-stage renal 
disease in men. N Engl J Med 1996; 334:13-8.

Bakris GL. The role of combination antihypertensive 2.	
therapy and the progression of renal disease hypertension: 
Looking toward the next millennium. Am J Hypertens 
1998; 11:158S-62.

Peterson JC, Adler S, Burkart JM, Greene T, Hebert LA, 3.	
Hunsicker LG, et al. Blood pressure control, proteinuria, 
and the progression of renal disease. The Modification 
of Diet in Renal Disease Study. Ann Intern Med 1995; 
123:754-62.

Plata R, Silva C, Yahuita J, Perez L, Schieppati A, 4.	
Remuzzi G. The first clinical and epidemiological 
programme on renal disease in Bolivia: A model for 
prevention and early diagnosis of renal diseases in the 
developing countries. Nephrol Dial Transplant 1998; 
13:3034-6.

Ramirez SP, Hsu SI, McClellan W. Low body weight is a 5.	
risk factor for proteinuria in multiracial Southeast Asian 
pediatric population. Am J Kidney Dis 2001;38:1045-
54.

Akor F, Okolo SN, Agaba EI, Okolo A. Urine examination 6.	
findings in apparently healthy new school entrants in Jos, 
Nigeria. South Afr J Child Health 2010; 3:60-3.

Bakr A, Sarhan A, Hammad A, Ragab M, Salama OS, 7.	
Al-Husseni F, et al. Asymptomatic urinary abnormalities 
among primary school children in Egypt. World J Pediatr 
2007; 3:214-7

Shajari A, Fallah-Zadeh MH, Shajari H. Screening of 8.	
renal diseases in the first primary school children in 
Shiraz. Acta Med Iran 2007; 45:215-8.

Zainal D, Baba A, Mustaffa BE. Screening proteinuria 9.	
and hematuria in Malaysian children. Southeast Asian J 
Trop Med Public Health 1995; 26:785-8.

Murakami M, Yamamoto H, Ueda Y, Murakami K, 10.	
Yamauchi K. Urinary screening of elementary and junior 
high-school children over a 13-year period in Tokyo. 
Pediatr Nephrol 1991; 5:50-3.

Park YH, Choi JY, Chung HS, Koo JW, Kim SY, 11.	
Namgoong MK, et al. Hematuria and proteinuria in a 
mass school urine screening test. Pediatr Nephrol 2005; 
20:1126-30

Oviasu E, Oviasu SV. Urinary abnormalities in 12.	
asymptomatic adolescent Nigerians. West Afr J Med 
1994; 13:152-5. 

Lin CY, Hsieh CC, Chen WP, Yang LY, Wang HH. The 13.	
underlying diseases and follow-up in Taiwanese children 
screened by urinalysis. Pediatr Nephrol 2001; 16:232-7

Anand NK, Tandon L. Prevalence of hypertension in 14.	
schoolgoing children. Indian Pediatr 1996; 33:377-81. 

Ogden CL, Flegal KM, Carroll MD, Johnson CL (2002) 15.	
Prevalence and trends in overweight among US children 
and adolescents, 1999–2000. JAMA 288:1728–1732

National High Blood Pressure Education Program 16.	
Working Group on High Blood Pressure in Children and 
Adolescents (2004) The fourth report on the diagnosis, 
evaluation, and treatment of high blood pressure in 
children and adolescents. Pediatrics 114: 555–576

Sorof JM, Lai D, Turner J, Poffenbarger T, Portman 17.	
RJ (2004) Overweight, ethnicity, and the prevalence 
of hypertension in school-aged children. Pediatrics 
113:475–482

47-50

Khatri B, Shah DS


