


Feasibility of Urine Collection Using a Novel Method and Comparison of Diagnostic Quality with Clean Catch Urine in Febrile Infants 


ABSTRACT
Background: Accurate diagnosis of Urinary tract infection depends on obtaining a reliable urine sample. However, urine collection in precontinent infants is challenging. The Quick-Wee method, which uses suprapubic cutaneous stimulation has emerged as a non-invasive alternative.
Aim: To evaluate the effectiveness of the Quick-Wee method and compare the diagnostic quality of urine samples collected using this method with standard clean-catch urine collection in febrile infants aged less than one year.
Methods: Comparative observational randomized controlled trial at a tertiary care centre. Febrile infants aged less than one year were randomized to urine collection by either the Quick-Wee method or the standard clean-catch method. Only infants in whom urine was successfully collected within five minutes were included. Urine samples were evaluated using microscopy, dipstick analysis, and culture. Contamination was defined as mixed bacterial growth.
Results: A total of 182 infants were enrolled, of whom 40 had successful urine collection (29 Quick-Wee, 11 clean-catch). The success rate of urine collection was significantly higher in the Quick-Wee group (31.8%) compared with the clean-catch group (12.1%) (p = 0.009). Rates of pyuria, dipstick positivity, and culture positivity were comparable between the two groups. Contamination rates were 12.0% in the Quick-Wee group and 18.2% in the clean-catch group, with no statistically significant difference.
Conclusion: The Quick-Wee method provides urine samples of diagnostic quality comparable to standard clean-catch collection while offering a higher success rate. It is a reliable, non-invasive, and practical technique for urine collection 
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INTRODUCTION
Urinary tract infection (UTI) is one of the most common serious bacterial infections in infancy, Prompt and accurate diagnosis is essential to initiate appropriate treatment and prevent complications.¹⁻³ .
Urine collection in precontinent infants remains challenging. Invasive methods such as urethral catheterization and suprapubic aspiration provide high-quality samples but are painful, technically demanding, and distressing for both infants and caregivers.⁴  Clean-catch urine collection is widely recommended because it avoids invasive procedures and has lower contamination rates than urine collection bags.⁴⁻⁶ However, clean-catch sampling is often time-consuming, frequently unsuccessful, and may delay diagnosis .
The Quick-Wee method, which involves suprapubic cutaneous stimulation using cold, wet gauze to trigger reflex voiding, is a simple and non-invasive technique to improve urine collection success in infants. ⁷⁻⁹ Several studies have demonstrated improved efficiency with this method, but concerns remain regarding the diagnostic reliability of urine obtained through stimulation-based techniques. Potential risks include contamination from perineal flora and false-positive culture results, which may lead to unnecessary investigations or antibiotic use.¹⁰⁻¹²
Evidence evaluating the diagnostic quality of urine samples collected using the Quick-Wee method remains limited, particularly in low- and middle-income countries. 
The present study aimed to evaluate the effectiveness of the Quick-Wee method and to compare the diagnostic quality of urine samples collected using this technique with those obtained by standard clean-catch urine collection in febrile infants.

MATERIALS AND METHODS
This comparative observational study was conducted as part of a randomized controlled trial at the Department of Paediatrics, Pragna Children’s Hospital, Hyderabad, India, over a 15-month period. Ethical approval was obtained from the Institutional Ethics Committee, and written informed consent was obtained from parents prior to enrolment. The trial was registered with the Clinical Trials Registry of India (CTRI/2025/05/106954).
Febrile infants aged less than one year presenting to the emergency department or outpatient services and requiring urine evaluation were eligible for inclusion. Fever was defined as an axillary temperature ≥38°C or documented fever within the preceding 24 hours. Infants were included only if they had not voided within four hours prior to collection and if urine was successfully obtained within five minutes. Infants who were critically ill, hemodynamically unstable, had congenital urinary tract anomalies, neurogenic bladder, or required invasive urine collection were excluded.
Participants were randomized to urine collection by either the Quick-Wee method or standard clean-catch technique using a computer-generated random sequence. All procedures were performed by trained healthcare personnel following a standardized protocol. The perineal area was cleaned using sterile water-soaked gauze. In the Quick-Wee group, suprapubic stimulation was performed using cold saline–soaked gauze (2–8°C) for up to five minutes. In the clean-catch group, infants were observed for spontaneous voiding without stimulation. Midstream urine samples were collected into sterile containers.
A minimum of 1 mL of urine was required for analysis. Samples were promptly transported to the microbiology laboratory, where personnel were blinded to the collection method. Urine microscopy was performed on centrifuged samples, with pyuria defined as ≥5 white blood cells per high-power field. Dipstick testing assessed leukocyte esterase and nitrites. Urine cultures were processed using standard techniques for significant growth (>105 colony counts) or contamination (mixed growth).
Data were analysed using SPSS version 21. Categorical variables were expressed as frequencies and percentages and compared using chi-square or Fisher’s exact test. A p-value <0.05 was considered statistically significant.

RESULTS
A total of 182 febrile infants aged less than one year were enrolled in the study and randomized equally into two groups: the Quick-Wee group (n = 91) and the clean-catch group (n = 91). Successful urine collection within five minutes was achieved in 40 infants (22.0%). Of these, 29 samples (72.5%) were obtained using the Quick-Wee method and 11 samples (27.5%) using the standard clean-catch technique. Only these successfully collected samples were included in the diagnostic analysis.
Success Rate of Urine Collection
The success rate of urine collection within five minutes was significantly higher in the Quick-Wee group compared to the clean-catch group. Successful collection occurred in 29 of 91 infants (31.8%) in the Quick-Wee group, compared with 11 of 91 infants (12.1%) in the clean-catch group. This difference was statistically significant (p = 0.009), demonstrating superior efficiency of the Quick-Wee method for rapid urine collection.
Urine Microscopy Findings
Urine microscopy demonstrated comparable findings between the two urine collection methods. Pyuria (defined as ≥5 white blood cells per high-power field) was detected in 32.0% of samples collected using the Quick-Wee method and 27.3% of samples collected using the clean-catch method. This difference was not statistically significant (p = 0.78).
A detailed analysis of the severity of pyuria revealed similar distributions across both groups. Mild pyuria (8–15 WBC/HPF) was observed in 12.0% of Quick-Wee samples and 9.1% of clean-catch samples. Moderate pyuria (16–25 WBC/HPF) was present in 12.0% and 9.1%, respectively, while severe pyuria (>50 WBC/HPF) occurred in 8.0% of Quick-Wee samples and 9.1% of clean-catch samples.
Urinalysis Dipstick Results
Dipstick urinalysis showed comparable diagnostic performance between the two urine collection methods. Overall dipstick positivity was observed in 32.0% of samples collected using the Quick-Wee method and 27.3% of samples obtained through clean-catch collection (p = 0.78).
Urine Culture Results
Urine culture results were comparable between the two groups. Significant bacterial growth was detected in 37.9% of samples collected using the Quick-Wee method and in 36.4% of samples collected using the clean-catch method (p = 0.439).
Escherichia coli was the most frequently isolated organism in both groups, followed by Klebsiella and Enterococcus species. 
Contamination Rates
Contaminated samples were identified in 12.0% of the Quick-Wee group and 18.2% of the clean-catch group. This difference was not statistically significant (p = 0.636). The relatively lower contamination rate observed in the Quick-Wee group supports the microbiological reliability of this method.

DISCUSSION
Urinary tract infection (UTI) remains one of the most common causes of fever in infancy, and timely, accurate diagnosis is critical to prevent renal complications and inappropriate antibiotic use. The present study evaluated the diagnostic reliability of the Quick-Wee method compared with standard clean-catch urine collection in febrile infants under one year of age. 
In this study, the success rate of urine collection using the Quick-Wee method was significantly higher than that of the clean-catch technique (31.8% vs 12.1%, p = 0.009). Kaufman et al. reported a success rate of 30% with the Quick-Wee method compared with 9% using clean-catch collection, while Branagan et al. and Gómez-Manzano et al. reported success rates ranging between 25% and 31%. ⁷⁻⁹, ¹⁵ the consistency of these findings across diverse healthcare settings supports the reproducibility and practicality of the Quick-Wee technique.
Importantly, improved success in urine collection did not compromise diagnostic quality. In the present study, rates of pyuria, dipstick positivity, and culture positivity were comparable between the Quick-Wee and clean-catch groups. Pyuria was observed in 32.0% of samples obtained using the Quick-Wee method and in 27.3% of clean-catch samples, with no statistically significant difference. 
Previous studies evaluating urine microscopy across different collection techniques showed variable results. Altuntas et al. reported no statistically significant difference in pyuria or bacteriuria detection between stimulation-based clean-catch specimens and catheterized urine samples. ¹¹ Bogie et al. and Idelson et al. similarly demonstrated that although contamination rates were higher with non-invasive methods. ²¹, ²²
Dipstick analysis also demonstrated equivalent diagnostic performance between the two methods. Leukocyte esterase positivity was the most frequent abnormality, while nitrite positivity remained low in both groups, consistent with known limitations of nitrite testing in young infants due to frequent voiding and short bladder dwell time.¹⁷,¹⁸ In previous studies, Altuntas et al. found no significant difference in nitrite or bacteriuria detection between stimulation-based clean-catch and catheter specimens.¹¹ Branagan et al. similarly reported no statistically significant difference in dipstick positivity between Quick-Wee and Clean Catch methods.⁹ 
Culture positivity rates were similar between groups, and Escherichia coli remained the most frequently isolated organism. The contamination rate was 12.0% in the Quick-Wee group compared with 18.2% in the clean-catch group. 
The results of this study align closely with prior evidence. Altuntas et al. demonstrated comparable bacteriological outcomes between bladder stimulation and catheterization, while Herreros et al. and Gómez-Manzano et al. reported no significant increase in contamination with stimulation-based urine collection.¹¹,¹⁵,²⁴ Collectively, these findings reinforce the reliability of the Quick-Wee method as a non-invasive alternative for urine collection in infants.
From a clinical perspective, the Quick-Wee method offers several advantages. It is simple, inexpensive, non-invasive, and well tolerated by infants and caregivers. By reducing the need for invasive procedures such as catheterization or suprapubic aspiration, the technique may improve patient comfort, caregiver satisfaction, and workflow efficiency in busy emergency and outpatient settings. Additionally, earlier successful urine collection may facilitate timely diagnosis and management of urinary tract infections, potentially reducing unnecessary antibiotic exposure and hospital resource utilization.
Strengths and Limitations
This study provides robust evidence supporting the feasibility and diagnostic reliability of the Quick-Wee method in febrile infants. A key strength is the comprehensive assessment of urine quality, including microscopy, dipstick analysis, culture results, and contamination rates, rather than focusing solely on collection success. Standardized collection protocols and blinding of laboratory personnel minimized procedural and observer bias, enhancing internal validity. Additionally, inclusion of data from a low- and middle-income setting enhances the clinical relevance of the findings.
However, certain limitations should be acknowledged. The relatively small number of successfully collected urine samples may have limited the power to detect subtle differences between methods. The single-centre design may restrict generalizability to other healthcare settings. Inclusion of only infants who voided within five minutes may introduce selection bias, limiting applicability to infants with delayed voiding.  Invasive Methods such as catheterization or suprapubic aspiration were not taken for comparison. Despite these limitations, the findings support the clinical utility of the Quick-Wee method in routine paediatric practice.

CONCLUSION
Urine samples collected using the Quick-Wee method demonstrate diagnostic quality comparable to standard clean-catch urine collection, without an increase in contamination rates. Given its higher success rate, non-invasive nature, and diagnostic reliability, the Quick-Wee method represents a practical and effective alternative for urine collection in febrile infants.
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