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ÖZET
Amaç: Renal hastalıklar herhangi bir semptoma neden olmadan 
hematüri ve proteinüri ile ortaya çıkabilirler. Çalışmamızın amacı 
sağlıklı, okul çağındaki çocuklarda idrar analizi anormalliklerinin 
idrar dipstick testi ile değerlendirilmesidir.

Gereç ve Yöntem: Yaşları 9-10 aralığında olan 1052 (541, erkek, 
511 kız) çocuğun idrar dipstick test sonuçları değerlendirildi. İlk 
idrar analizinde anormallik tespit edilen çocuklarda kalıcı hema-
türi ve proteinürinin değerlendirilmesi için ikinci bir idrar dipsiti-
ck testi yapıldı.

Bulgular: Anormal idrar dipstick test sonucu 137 (%13) hastada 
tespit edildi. On altı (%1,5) çocukta izole hematüri, 22 (%2,1) 
çocukta izole proteinüri ve bir (%0,1) çocukta kombine hema-
turia ve proteinuri tespit edildi. İkinci idrar dipsitick testinde 
hematürinin yanlızca 8 çocukta (%0,8) ve proteinurinin 2 (%0,2) 
çocukta persiste ettiği görüldü. Ayrıca ilk idrar analizinde 96 
(%9,1) çocukta lökosit esteraz pozitifliği, 18 (%1,7) çocukta nitrit 
pozitifliği, 10 (%0,95) çocukta hem lökosit esteraz hem de nitrit 
pozitifliği tespit edildi.

Sonuç: Çalışmamızın sonuçlarında ikinci bir idrar analizi yapıldı-
ğında hematüri ve proteinüri sıklığının düştüğü görülmüştür. Bu 
nedenle izole hematüri ya da proteinüri saptanan asemptomatik 
hastalar ikinci bir idrar analizi ile yeniden değerlendirilmelidir. 
Çalışmamızın sonuçları okul çağı çocuklarında dipstick tarama 
testi ile hematüri ve proteinüri tespit edilebileceğini ve bu du-
rum böbrek hastalıklarının asemptomatik döneminin bulgusu 
olabileceğini göstermektedir.

Anahtar Kelimeler: Çocuk, dipstick, hematuri, proteinüri, tara-
ma, idrar analizi  

ABSTRACT
Objective: Renal diseases may present with proteinuria, hematu-
ria and pyuria without any symptoms. The aim of the study is to 
determine of urinalysis abnormalities by urine dipstick screening 
program in healthy school-aged children.

Material and Method: We evaluated results of urine dipstick 
tests of 1052 children (541 male, 511 female) between the ages 
of 9 and 10. A second urine dipstick test was performed on 
those students who had hematuria and/or proteinuria in the 
first test.

Results: Abnormality in urine dipstick test was detected in a to-
tal of 137 (13%) children. Sixteen cases had isolated hematuria 
(1.5%), 22 cases isolated proteinuria (2.1%) and one case (0.1%) 
combined hematuria-proteinuria. In the second evaluation with 
the dipstick test, we determined that hematuria persisted only in 
8 (0.8%) and proteinuria in 2 cases (0.2%). Additionally, 96 cases 
(9.1%) were positive for leucocyte-esterase, and 18 cases (1.7%) 
were nitrite positive in the first screening.

Conclusion: Our findings revealed that prevalence of hematuria 
and proteinuria was reduced in the second urine dipstick screen-
ing. Therefore, asymptomatic patients with isolated proteinuria 
or hematuria should be re-evaluated with a urine dipstick. Our 
study suggests that with the help of screening tests in school-
aged children; hematuria, and proteinuria can be determined 
and this might be an indication for the asymptomatic period of 
a kidney disease. 

Keywords: Children, dipstick, hematuria, proteinuria, screening, 
urinalysis
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INTRODUCTION

Renal diseases may present with proteinuria, hematuria 
and pyuria and patients may not show any symptoms (1). 
Therefore, diagnosis and treatment might be delayed for 
such patients. Diagnosis of kidney diseases by routine 
urine screening programs before the symptomatic peri-
od may prevent or delay the progression of chronic kid-
ney diseases (CKD) to end-stage renal disease (ESRD) (2-
4). The urine dipstick test is the most common, practical 
and sensitive screening method for the early diagnosis of 
a kidney disease by determining erythrocyte, leukocyte, 
nitrite and protein in urine (1, 5, 6). Additionally, urine pH 
and specific gravity evaluation by urine dipstick test pro-
vide information about the status of hydration and nutri-
tional habits of children. 

Isolated proteinuria or hematuria is often transient and 
indicates mostly an underlying benign disorder. However, 
when albuminuria, and urine sediment abnormalities per-
sist more than 3 months, patients are accepted as CKD 
according to the KDIGO guideline (7). Therefore, the 
children with persistent proteinuria or hematuria must be 
evaluated further and followed in case of progression to 
CKD. To determine and evaluate hematuria and protei-
nuria, the urine dipstick test is an inexpensive and prac-
tical tool to use.

The aim of the study was to screen healthy school aged 
children by urine dipstick test to determine proteinuria 
and hematuria, and thereby determine the prevalence of 
the patients who are at risk of progression to CKD.

MATERIAL AND METHOD

Between December 2016 and January 2017, 1052 stu-
dents in 4th and 5th grades of 7 schools in Istanbul were 
enrolled in the study. This study was approved by the lo-
cal ethical committee (No: 2016/1341) and written infor-
med consent was obtained from the children’s parents. 
Non-voluntary children (despite parental approval) and 
children with any acute and chronic disorder during the 
study were excluded from the study. 

At least 2 ml of urine were obtained for urinalysis by 
urine dipstick test. Urinalysis was performed within 
0.5-1 min after urine collection in a mobile laboratory. 

Urine pH, specific gravity, protein, hemoglobin, gluco-
se, ketone, acetone, bilirubin, urobilinogen, nitrite and 
leucocyte were determined by immersion method in 
urine with urine dipstick test (URIT 11G brand). Within 
one month, a second urinalysis with the same procedu-
re was performed in children who had hematuria and/
or proteinuria according to the first urinalysis. Written 
information was given to the parents of the children 
who had abnormal urinalysis during the first and se-
cond test, and recommended to apply to outpatient 
clinic for the further evaluation. 

Statistical calculations were performed with IBM SPSS 
Statistics for Windows, Version 24.0. Armonk, NY: IBM 
Corp. Besides standard descriptive statistical calculations 
(mean, standard deviation, median, and IQR), the chi-squ-
are test was used for comparisons of qualitative variables. 
Statistical significance level was established at p<0.05. 

RESULTS

The gender distribution and grade of children were given 
in Table 1. 

First urinalysis results
Urine abnormalities were detected in 137 (13%) children 
according to the first urinalysis results. Hematuria was 
detected in 16 (1.5%), proteinuria in 22 (2.1%), leukocy-
te esterase positivity in 96 (9.1%), nitrite positivity in 18 
(1.7%), ketone bodies in 1 (0.1%) of the children. Urine 
abnormality was higher in the 5th grade children than the 
4th grade children (16.3% vs 13.9%, respectively).

The hematuria and proteinuria prevalence according to 
gender and grade of children were given in Table 2. The-
re was no difference between males and females in terms 

Table 1: The distribution of gender and grade of 
children

Total n (%)
Gender 

Female n (%) Male n (%)

1052 (100%) 511 (51.4%) 541(48.6%)

4th grade 835 (79.4%) 423 (40.2%) 412 (39.2%)

5th grade 217 (20.6 %) 118 (11.2%) 99 (9.4%)

Table 2: Prevalance of hematuria and proteinuria in the first and second urine dipstick screening

First dipstick screening Second dipstick screening

Female n (%) Male n (%) P* Female n (%) Male n (%) 

Isolated proteinuria 11 (1.0) 11 (1.0) 0.163 0 2 (0.2) 

Isolated hematuria 14 (1.3) 2 (0.2) 0.825 7 (0.7) 1 (0.1) 

Combined hematuria and proteinuria 1 (0.1) 0 0 0 
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of isolated proteinuria and hematuria (p=0.163, p=0.825, 
respectively, Table 2). Combined hematuria and protei-
nuria was detected only in a 4th grade girl (0.1%).

All children with leukocyte esterase and nitrite positivity 
were female. Ten (0.95%) children had both leukocyte es-
terase and nitrite positivity. 

Urine specific gravity of the children ranged from 1010-
1030. There were no children who had hypostenuric urine 
(<1010). Isostenuric urine (specific gravity: 1010-1020) was 
detected in 30.8% of the cases and hyperstenuric urine 
(specific gravity: >1020) was detected in 69.2% of the ca-
ses (Figure 1).

Urine pH of the children was ranged between 5-5.5. Eight 
(0.8%) children had alkaline urine. 

Second urinalysis results
A second urine dipstick test was performed to determine 
the prevalence of persistent hematuria and proteinuria 
in the study subjects. Urinary abnormality was detected 
in only 12 children (1.14%) in the second urinalysis by uri-
ne dipstick test. Proteinuria was detected only in 2 (9.1%) 
boys among 22 children with proteinuria on the initial sc-
reening. The persistent proteinuria prevalence was 0.2%. 
Hematuria was detected in 8 (50%) children (7 female, 1 
male) among 16 children with hematuria on the initial sc-
reening. The persistent hematuria prevalence was 0.8%. 
The second urine dipstick test was normal in the patient 
with combined hematuria and proteinuria according to 
the first urine dipstick test. 

DISCUSSION

The urine dipstick test is a non-invasive, useful, inex-
pensive diagnostic tool which provides important clues 
of kidney as well as other organ disorders. It has been 

considered that urinalysis is an important method for the 
early detection of kidney diseases since they may be as-
ymptomatic in the early period. However, the necessity 
of routine urinalysis screening is still controversial. Until 
2007, the American Academy of Pediatrics (AAP) recom-
mended routine urine analysis even in healthy children 
(8). However, the AAP published in 2007 that the routine 
dipstick urinalysis is only recommended in children at hi-
gher risk for CKD (8).

Hematuria and proteinuria can be easily detected by uri-
nalysis and can occur due to a variety of disorders. Hema-
turia or proteinuria can appear as an incidental finding. 
One of the most powerful predictors of impaired renal 
function is the degree of proteinuria (9-11). Proteinuria 
screening may be a better indicator in determining the 
risk of developing chronic renal failure than the screening 
of reduced renal function (1, 12).

Prevalence of hematuria and proteinuria were demonst-
rated between 1.3-13.3 and 0.23-8.7% in different regions 
of our country (13-17). In our study, we demonstrated a 
prevalence of hematuria and proteinuria of 1.5%, 2.1% 
respectively in the first urine dipstick screening testing. 
However, this prevalence was significantly reduced in the 
second screening as 0.8% for hematuria and 0.2% for pro-
teinuria. These rates were lower than the other previous 
studies conducted in our country (13-17). Our study su-
ggests that asymptomatic patients with isolated protei-
nuria or hematuria should be re-evaluated to determine 
whether this condition is transient or not. Therefore, a 
school urine dipstick screening program should be con-
ducted by two steps, and also asymptomatic children 
with urinary abnormalities should have a second dipstick 
testing. Children with persistent proteinuria or hematuria 
in the second urine dipstick test should be referred to 
secondary or tertiary centers. 

The school urinary screening programs have been per-
formed in several countries, especially in Asian count-
ries due to higher prevalence of glomerulonephritis (5, 
10, 18, 19). Japan was the first country to introduce a 
national urine screening program in school age child-
ren (20). The prevalence of hematuria and proteinuria 
was 0.54% and 0.08%, and the annual incidence of 
hematuria, proteinuria and combined hematuria and 
proteinuria in Japan was found to be 0.19%, 0.03% and 
0.02% respectively in children aged 6-10 (21, 22). It has 
been stated that the school urinary screening program 
reduced the number of ESRD due to glomeruloneph-
ritis and also increased the age of patients with ESRD 
(23). In our study, we demonstrated a higher prevalence 
of hematuria and proteinuria than the Japanese popu-
lation, even in the second screening. These results su-
ggest that a school urine dipstick screening program 
may be useful for our country as it is in Japan. In our Figure 1: Distribution of specific gravity of urine.
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country, the most common cause of end-stage renal 
disease is CAKUT and the second is glomeruloneph-
ritis in children (24). Proteinuria and hematuria can be 
detected in children with aforementioned renal disease 
in the asymptomatic period by urine dipstick screening 
program. Hereby, preventive treatments for progressi-
on to ESRD can be provided for these children in the 
early period. 

The hematuria and proteinuria prevalence ranged betwe-
en 0.02-2.3 and 0.12-1.85 according to urinary screening 
programs conducted in different countries (10, 26-28). 
The underlying pathology among these children with 
persistent hematuria was glomerular origin in 22.5-52.3% 
of children according to further evaluation for these 
children (10, 11, 27, 28). After introducing the school urine 
dipstick screening program, the incidence of CKD due to 
focal segmental glomerulosclerosis and systemic lupus 
erythematosus was decreased in Taiwan (2). Additionally, 
the number of cases who started dialysis was decreased 
in five years with the school screening program (2). Ge-
netic renal disorders such as genetic FSGS, which can be 
insidious, are relatively common in our country due to 
consanguineous marriages. With the school urinary scre-
ening program, these patients will be recognized earlier 
and the early interventions may delay the progression of 
CKD to ESRD. 

Hyperstenuric urine was demonstrated in 69.2% of child-
ren in the present study. These results suggest that scho-
ol aged children do not consume enough water. Howe-
ver, this result may be an indirect consequence of poor 
hygiene in the school lavatory. Especially girls tend to re-
fuse urination in school, and they reduce water intake to 
avoid using the school lavatory (29). Our results suggest 
that children should be encouraged to drink more water 
in terms of kidney health, and free access to clean toilets 
should be provided. Thus, the incidence of stone disea-
ses and voiding dysfunction will be reduced.

Our study had some limitations. Although, the present 
study was conducted in the province with largest and 
most cosmopolite population in our country, it may not 
reflect the entire population. Further evaluation and 
long-term follow-up of the patients with urinary abnor-
malities were not evaluated.

The medical, social and economic burden of CKD has 
been increasing day by day in the whole world. There-
fore, national disease management models should be 
developed to prevent diseases and the progression of 
diseases, and to build strategies for early diagnosis and 
treatment. As in our country and some other countries, 
well-child care visits can be ignored and disregarded 
by the parents, especially in school aged children. The-
refore, urinary screenings may be a necessary strategy 

and may be included in our national disease manage-
ment program. For preventing CKD and for disease 
management, each country should determine their own 
strategies. We suggest that urinary screening by urine 
dipstick test in school aged children is necessary to 
increase awareness, protect kidney health and reduce 
the incidence of renal disease for our country. Necessity 
may be delineated more comprehensively by the intro-
ducing a national urine dipstick screening program in 
school aged children. Additionally, school urine dipstick 
screening programs should be organized in a two step 
manner for excluding the transient causes of hematuria 
and proteinuria and to avoid unnecessary medical tes-
ting of the children.
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