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ABSTRACT: AIM: To Provide a prospective comparison of the rapid screening tests abilities 

(Standard urinalysis, Urine dipstick test) to detect UTI in children with suspected UTI, admitted to a 

tertiary care hospital. MATERIALS & METHODS: All children ≤12 yrs. of age, admitted with 

suspected urinary tract infection were included in the study. It is a Prospective, comparative study 

with a sample size of 500 cases. RESULTS: The epidemiological indices - sensitivity, specificity and 

predictive values of the rapid screening tests (The standard urine analysis, enhanced urine analysis, 

urine dipstick test) were calculated individually for bacteriuria, pyuria, both and compared with a 

positive urine culture as the validating standard. CONCLUSIONS: All the rapid screening tests had 

low sensitivity (<70%) with similar positive predictive values. So no rapid test can screen accurately 

for UTI in young children. Hence urine culture, the gold standard for diagnosis should be sent if UTI is 

suspected. 
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INTRODUCTION:  

AIM: To provide a prospective comparison of the rapid screening tests abilities (Standard urinalysis, 

Urine dipstick test) to detect UTI in children with suspected UTI admitted to a tertiary care hospital. 

 

MATERIALS & METHODS: This study was conducted in pediatric OPD, at chettinad hospital and 

research institute, Chennai. All children ≤ 12 yrs. of age, admitted with suspected urinary tract 

infection were included in the study. Children with Extra-renal focus of infection, previous antibiotic 

exposure, Pre-existing urinary tract anomalies, recurrent urinary tract infection were excluded. A 

clean–catch midstream urine specimen, from these children was subjected to the standard urine 

analysis and urine dipstick testing, along with urine culture.  

As per routine clinical practice, the urine specimens were sent to the hospital lab in sterile 

containers. Urine for culture was refrigerated if not plated within 10 minutes of receipt. 

Technologists in the hematology laboratory performed the dipstick, standard urinalysis, while the 

microbiology staff performed the urine culture and gram stain. 

 It is a Prospective, comparative study with a sample size of 500 cases. The epidemiological 

indices - sensitivity, specificity and predictive values of the rapid screening tests (The standard urine 

analysis, enhanced urine analysis, urine dipstick test) were calculated individually for bacteriuria, 

pyuria, both and compared with a positive urine culture as the validating standard. 

 Also paired comparisons were made between the tests using Mc Nemar statistic and the chi – 

square results, p-value calculated. The difference between the two tests was taken as statistically 

significant if chi – square result is ≥ 3.841 (p – value < 0.05). 
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RESULTS: A total of 510 children admitted to the hospital with suspected UTI were enrolled in the 

study, out of which 287 children were males and 223 were females. Around 60% of the children 

enrolled were in the <3 year age group, 20% in 3-6 year age group and the remaining in 6 – 12 year 

age group.  

All the rapid screening tests had low sensitivity (<70%) with similar positive predictive 

values. Standard urine analysis had a higher sensitivity than dipstick. Though dipstick test was less 

sensitive in detecting bacteriuria / pyuria, it was more specific than standard urine analysis. Urine 

dipstick had higher predictive values and fewer numbers of false positives / false negatives than 

standard urine analysis. 

  

NO. INDICES 
STANDARD URINE ANALYSIS URINE DIPSTICK 

BACTERIURIA PYURIA BOTH BACTERIURIA PYURIA BOTH 

1 Sensitivity 65.9 64.7 61.3 60.2 64.7 57.9 

2 Specificity 81 77.7 88.1 89.8 89.1 92.1 

3 
Positive Predictive 

Value 
42 37.7 51.9 55.2 55.3 60.7 

4 
Negative Predictive 

Value 
91.9 91.3 91.6 91.5 92.3 91.3 

5 
Percentage of False 

Negatives 
34.1 35.2 38.6 39.7 35.2 42 

6 
Percentage of False 

positives 
18.1 22.2 11.8 10.1 10.9 7.8 

TABLE 1: COMPARISON OF THE SCREENING TESTS USING EPIDEMIOLOGICAL INDICES 

 

THE McNEMAR TEST: Mcnemar’s test, introduced in 1947 is another useful statistic tool to 

test marginal homogeneity in 2×2 tables. It is applied to 2 × 2 contingency tables with a dichotomous 

trait with matched pairs of subjects. 
 

The McNemar statistic is calculated as: 

X2 = (|b - c| - 1)2/ (b + c) 
 

Statistical significance is determined by evaluating the probability of X2 with reference to a 

table of cumulative probabilities of the chi-squared distribution. The marginal frequencies are not 

homogeneous if the χ2 result is significant (p < 0.05). When paired comparison was made between 

these three tests, significant statistic difference (p-value < 0.05) was noted between the standard UA 

Vs. urine dipstick groups. 

 

STANDARD UA Vs. DIPSTICK UA 

 CHI – SQUARE P – VALUE 

BACTERIURIA 14.0833 < 0.001 

PYURIA 21.2403 < 0.001 

BOTH 4.38 < 0.05 

TABLE 2: PAIRED COMPARISON OF THE SCREENING TESTS USING McNEMAR TEST: 

 

http://en.wikipedia.org/wiki/Contingency_table
http://en.wikipedia.org/wiki/Dichotomous
http://en.wikipedia.org/wiki/Statistical_significance
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DISCUSSION: Urinary tract infection (UTI) is recognized increasingly as a common cause of fever in 

young children.1 Previous studies of the prevalence of UTI among children presenting to an 

emergency department with fever found rates ranging from 3.5 to 5.5%.2 The overall prevalence of 

UTI observed in this study 17%, was higher than in previous studies. 

 The highest prevalence was found in the 0-3 year age group (20.46%). There was a slight 

male preponderance in the 0-3 year age group (1.13:1) and female preponderance thereafter 

(2.25:1). This is akin to the observation made by various studies in this regard.3, 4  This distribution is 

in keeping with the general finding that male infants have a higher incidence of UTI due to incomplete 

voiding, uncircumcised status.5, 6, 7 With the progress in age, the female children have a higher 

frequency of infection due to proximity of urethral and anal opening with the introitus serving as 

reserve camp. 

 

STANDARD URINALYSIS: Despite the knowledge that the results of manual microscopy are highly 

variable & are laboratory / technician dependent, it is still widely used as a screening test for UTI. In 

our study, pyuria was defined as at least 5 WBCs per HPF and bacteriuria as presence of any bacteria 

per HPF on a centrifuged urine specimen. Bachur et al in his study noted that sensitivity of standard 

urinalysis is limited to around 80% & does not vary with age in febrile children.8  

Lin et al in his study involving 162 febrile children < 8 weeks of age concluded that ESR, CRP, 

Standard microscopy were all imperfect tools in discriminating UTI.9 Armengol et al, in his study 

compared the results of standard microscopy with urine dipstick test and observed that standard 

microscopy has limited usefulness in screening for UTI, owing to its low sensitivity and specificity.10 

In our study, standard urinalysis had a low sensitivity (61.3%) with similar specificity (88.1%). It also 

had a positive predictive value of 51.9%, the lowest among the three screening tests and the highest 

percentage of false positives. 

 

URINE DIPSTICK TEST: A urinalysis with manual dipstick is commonly ordered on most children 

presenting with urinary symptoms. A urine dipstick tests for specific gravity and pH, as well as the 

presence of urobilinogen, ketones, glucose, hemoglobin, leukocyte esterase and nitrite. In our study 

using Urinary dipsticks (Multistix 10SG, Bayer Diagnostics), Moderate (2+) or large (3+) leukocyte 

esterase activity was taken as evidence of pyuria and positive nitrite test was taken as an indicator of 

bacteriuria. Kathy et al’s comparative study on screening tests for UTI concluded that the urine 

dipstick plus culture tests was the most cost-effective strategy for screening UTI in febrile young 

children in the emergency setting.11  

Zaman et al in his study involving 420 hospital inpatients concluded that urine dipstick test 

had very low sensitivity as well as high false positivity rates and hence not a suitable screening test 

for UTI.12 Recently, a Meta-analysis on the diagnostic accuracy of urine dipstick involving 70 

publications over 10 years demonstrated that the urine dipstick test alone was useful in all 

populations to exclude the presence of infection if the results of both nitrites and leukocyte-esterase 

were negative.13 In our study, urine dipstick test had the lowest sensitivity (57.9%) but specificity 

(92.1%) and positive predictive value (60.7%) were comparable to standard urine analysis. 

 

COMPARISON OF THE SCREENING TESTS: The most cost effective strategy was to perform cultures 

on all infants and begin presumptive treatment on those who had positive dipstick results. Miranda et 
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al’s survey comparing standard urinalysis with urine dipstick test revealed that the sensitivity, 

specificity and predictive values of the pyuria, bacteriuria by microscopy and leukocyte esterase by 

reactive strip were comparable.14 The Meta analytic study concluded that both Gram stain and 

dipstick analysis for nitrite and Leukocyte Esterase perform similarly in detecting UTI in children and 

are superior to microscopic analysis for pyuria.15 

 

CONCLUSIONS: Children less than 3 years of age were more susceptible to UTI than older children. 

There was a slight male preponderance (1.13:1) in the 0-3 year age group and female preponderance 

(2.25:1) thereafter. This is because of the fact that male infants have a higher incidence of UTI due to 

incomplete voiding, uncircumcised status. All the rapid screening tests had low sensitivity (<70%) 

with similar positive predictive values. So no rapid test can screen accurately for UTI in young 

children.  

Hence urine culture, the gold standard for diagnosis should be sent if UTI is suspected. 

Standard urine analysis had a higher sensitivity than dipstick. Though dipstick test was less sensitive 

in detecting bacteriuria / pyuria, it was more specific than standard urine analysis. Urine dipstick had 

higher predictive values and fewer numbers of false positives / false negatives than standard urine 

analysis. 
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