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ABSTRACT
Aim: To evaluate the efficacy of spontaneous urination stimulation techniques in infants under 1 year to obtain a clean and valid 
urine sample for analysis.
Methods: Systematic review of randomised clinical trials. The databases consulted were PUBMED, SCOPUS, WEB OF 
SCIENCE, CINALH and the Virtual Health Library. The risk of bias was assessed via the RoB2 scale. A meta-analysis was 
performed to analyse the success rate of urine collection for both techniques and the contamination rate of the urine samples.
Results: Seven studies were included in this review. The participants included 1122 infants, of whom a stimulation technique 
was performed in 667 (the technique of Herreros et al. was performed in 419 infants, and the “Quick-Wee” technique was per-
formed in 248 infants). Success was measured by obtaining a midstream urine sample in less than 5 min. Urination stimulation 
is effective in obtaining a urine sample, especially at < 6 months of age.
Conclusion: Stimulation of urination in infants is a noninvasive, fast, safe, economic and effective procedure that allows the 
capture of a valid urine sample in the middle of the stream for analysis.

1   |   Introduction

Urinary tract infection (UTI) is a common bacterial infection 
in childhood [1–3] with a prevalence of 2%–7% [4–9]; however, 
in infants, according to some studies, it can reach 10.7%–15.4% 
[10]. The symptoms of UTI in infants tend to be nonspecific 

(weakness, rejection of feeds, irritability, etc.) with the frequent 
presence of fever but rarely with urinary symptoms [1, 2, 5, 11] 
Therefore, urinalysis is recommended for a proper diagnosis 
[1, 12, 13], especially if the fever is high (> 39°C) and prolonged 
(> 48 h) [14]. Urine culture is considered the “gold standard” test 
for the diagnosis of UTI, but in children who lack toilet training, 
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it can be difficult to obtain an uncontaminated urine sample 
[3, 7, 15].

Bladder catheterization, especially suprapubic puncture under 
ultrasound control, is considered a reference method for collect-
ing urine samples and minimising false positives [1, 3, 7, 13]. 
However, these procedures are invasive, annoying and painful 
for children and are economically more expensive than other 
procedures [1, 3, 7, 16–18].

Currently, there are noninvasive methods for obtaining urine 
samples from incontinent infants, such as the placement of a bag 
attached to the genitals to collect urination or the use of absor-
bent pads that are placed on the diaper, after which the urine is 
aspirated from the pad with a syringe. In both cases, these meth-
ods are easy to use but require considerable time, sometimes 
several attempts, and usually result in high rates of contamina-
tion of the sample [5, 7, 13, 19, 20]. Another noninvasive method 
consists of capturing a clean urine sample during the micturi-
tion of the infant, in the middle of the stream, for later analysis 
[12, 13]. This method is accepted by the NICE 2022 guidelines 
[12] by the clinical practice guidelines of the American Academy 
of Paediatrics (AAP) [13] and by the clinical practice guidelines 
on the diagnosis of UTIs in the paediatric population of the year 
2024 in Spain [14].

In recent years, new techniques have been described, imple-
mented by health care professionals and/or parents, which 
attempt to stimulate spontaneous urination in infants whose 
sphincters have not yet been controlled [18, 21–24]. A clean 
urine sample was obtained from the middle of the stream. These 
techniques are based on provoking parasympathetic reflex con-
traction of the bladder detrusor muscle [15, 17, 21]. The disten-
tion of the bladder wall stimulates efferent fibres toward the 
spinal cord (S2–S4), where the reflex arc occurs, and the efferent 
fibres stimulate the detrusor muscle that contracts the bladder 
and urinates [15].

1.1   |   Background

In 1986, a technique to stimulate urination in infants called 
“Finder tap” was described to obtain urine samples [25]. Years 
later, Herreros et al. [15, 23] described a new bladder stimulation 
technique, partly based on the “Finder tap” technique, in which 
the feeding of the infant with breast milk or formula is combined 
with the performance, between 20 and 30 min after feeding, of 

two manoeuvres: gentle tapping in the suprapubic area (with a 
frequency of 100 taps/min) for 30 s and, subsequently, a circular 
massage with the thumbs in the infant's lumbar paravertebral 
area for another 30 s. Both manoeuvres alternate until urination 
occurs for a maximum of 5 min. Previously, the genital region 
was cleaned with soap and water and dried with sterile gauze. 
During the development of manoeuvres, Herreros et al. admin-
istered nonpharmacological analgesia to infants via nonnutri-
tive suction or 2% sucrose syrup [15] because crying can slow 
the urination reflex [17]. In this case, the technique described by 
Herreros et al. requires the participation of three adults (health 
professionals and/or parents), since one must hold the infant 
below the armpits, with the legs hanging down in males or with 
the hip flexed in females, whereas another adult performs the 
manoeuvres described (massage, patting) and a third adult col-
lects the urine sample in a sterile container when urination oc-
curs [15, 26].

However, Kaufman et  al. [16, 21, 27] described the technique 
called “Quick-Wee”, which is based on rubbing, for a maximum 
of 5 min, by means of continuous circular movements, the supra-
pubic region of the infant using gauze soaked in cold saline (re-
frigerated at 2.8°C) held by disposable plastic forceps. Previously, 
the genital region was cleaned for 10 s with sterile water at room 
temperature [21]. The “Quick-Wee” technique can be performed 
by a single adult since, on the one hand, they can rub the supra-
pubic region of the infant with gauze soaked in cold serum, and 
on the other hand, they can hold sterile wide-mouth bottles for 
the collection of urine samples when urination occurs.

In both cases (Quick-Wee technique and Blacksmith technique), 
the success of these manoeuvres is defined as obtaining a clean 
urine sample in the middle of the stream, in infants without 
sphincter control, within 5 min of the start of the described ma-
noeuvres [15, 16, 21, 23].

Although studies have been carried out in recent years to de-
termine the effectiveness of techniques for stimulating spon-
taneous urination in infants, to the best of our knowledge, no 
known studies have analysed the current evidence in previous 
clinical trials. Therefore, the objective of this study was to evalu-
ate the efficacy of spontaneous urination stimulation techniques 
in infants under 1 year of age to obtain a clean and valid urine 
sample for analysis.

2   |   Methodology

2.1   |   Design and Sources of Information

A systematic review of randomised clinical trials (RCTs) that 
analysed spontaneous urination stimulation techniques for the 
collection of clean urine samples from infants under one year 
of age was performed, and an advanced search was carried out 
from March to October 2024. The databases consulted were 
PUBMED, SCOPUS, WEB OF SCIENCE, CINALH and the 
VHL Virtual Health Library.

This systematic review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement [28]. Additionally, this 

Summary

•	 We evaluated the efficacy of non-invasive techniques 
to obtain clean urine samples in children under 1 year 
of age, concluding that the Herreros technique was the 
best to obtain clean urine samples in children under 
1 year of age.

•	 These have an impact on the selection of the best urine 
collection techniques in infants.

•	 The best non-invasive technique should be introduced 
into the protocols of paediatrics in health care centres.
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systematic review was registered in PROSPERO with the num-
ber CRD42023489050.

2.2   |   Search Strategy

The search string used in each database is shown in Table 1.

The PICO question was developed according to Table 2.

2.3   |   Selection Criteria

Table 3 shows the inclusion and exclusion criteria for the studies 
included in this systematic review.

2.4   |   Study Selection

Two researchers (FJGM and JMCT) selected studies on the basis of 
the inclusion and exclusion criteria mentioned above. Initially, 238 
articles were obtained; once the duplicates (28 studies) had been 
eliminated via the Zotero computer program, the title and abstract 

of the remaining articles were read. The selection process followed 
the flow chart detailed in the PRISMA statement [28] (Figure 1). 
Thus, 203 studies were eliminated because they did not meet the 
inclusion criteria established for this systematic review. In cases of 
doubt or discrepancy, a third investigator (JALA) was consulted.

2.5   |   Evaluation of the Quality of the Studies

The RoB-2 scale was used [29] as a tool to detect biases and as-
sess the quality of the randomised clinical trials (RCTs) included 
in this systematic review.

The RoB-2 tool for RCTs consists of five domains that assess the 
risk of bias in (1) the randomization process, (2) planned interven-
tions, (3) data loss, (4) measurement of variables of results and (5) 
selection of the reported results. Within these five domains, there 
are twenty-two different items whose answers can be one of the 
following six options: (a) yes, (b) most likely yes, (c) most likely not, 
(d) no, (e) not applicable (N/A) and (f) not informed (N/I).

For each domain, the risk of bias was calculated. The total risk 
of bias was calculated as follows: (1) if the risk of bias was low 
in all domains, then the total risk was categorised as low; (2) if 
there was a risk of bias of some concern in any domain, the total 
risk was labelled “Some concern”; and (3) if there was a high risk 
of bias or multiple domains had some concern, the total risk of 
the study was categorised as high risk.

The quality assessment was independently reviewed by two au-
thors (FJGM and JMCT), and any discrepancies were discussed 
with a third investigator (JALA) until agreement was reached.

2.6   |   Data Extraction

Two researchers (FJGM and JMCT) carried out the study. The 
following data were collected from each selected study:

•	 Article identification: title, authors, publication date.

•	 Study design: type of clinical trial.

•	 Sample characteristics: Sample size, selection, age, and sex 
of the participants.

•	 Characteristics of the intervention: type of noninvasive 
technique or manoeuvre performed to stimulate sponta-
neous urination and obtain a urine sample.

•	 Main results of the intervention: success in obtaining the 
urine sample, time until obtaining the urine sample, percent-
age of contaminated samples, and complications observed.

TABLE 1    |    Search string.

Database consulted Search string used

PUBMED (((((clean catch urine [Title/
Abstract]) OR (quick wee [Title/

Abstract]))) OR (quick-wee [Title/
Abstract])) OR (bladder stimulation 

[Title/Abstract])) OR (physical 
stimulation [Title/Abstract])

WEB OF SCIENCE ((((ti = (clean catch urine)) or 
ti = (quick wee)) or ti = (quick-

wee)) or ti = (bladder stimulation)) 
or ti = (physical stimulation)

SCOPUS Clean AND catch AND urine OR 
quick AND wee OR quick-wee 
OR bladder AND stimulation 
OR physical AND stimulation

CINAHL TI “clean catch urine” 
OR TI “quick wee” OR TI 

“bladder stimulation”

VHL Virtual Library Clean AND catch AND urine OR 
quick AND wee OR quick-wee 
OR bladder AND stimulation 
OR physical AND stimulation

TABLE 2    |    PICO question structure.

P (population) I (intervention) C (comparison) OR (outcome)

Paediatric population 
(infants) less than one 
year of age.

Collection of a clean urine sample 
“in the middle of the stream” by 

means of noninvasive manoeuvres 
to stimulate spontaneous urination.

Collection of urine samples 
using other invasive and 
noninvasive techniques.

To evaluate the efficacy 
of spontaneous urination 
stimulation techniques in 

infants under 1 year of age to 
obtain clean urine samples.
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2.7   |   Analysis of the Data Obtained

A synthesis of each of the studies included in the present sys-
tematic review was performed. The data were analysed by 
comparing the results of different techniques or manoeuvres to 
stimulate spontaneous urination in infants.

Regarding the quantitative synthesis, the RevMan 5.4 computer 
program was used to perform a random effects meta-analysis to 

analyse the success rate of urine collection via the Herreros et al. 
technique and the quick-weekly (IG) technique compared with 
the control group (CG). A second fixed-effect meta-analysis was 
performed to analyse the contamination rates of the urine sam-
ples obtained via the quick-wee (IG) technique compared with 
those of the control group (CG). Statistical heterogeneity was 
assessed via the I2 statistic and defined as follows: I2 intervals 
≤ 25%, 26%–50% or ≥ 51% indicate low, medium or high hetero-
geneity, respectively. Statistical significance was set at 0.05, and 

TABLE 3    |    Inclusion/exclusion criteria.

Inclusion criteria Exclusion criteria

Randomised clinical trials (RCTs) that analyse noninvasive 
techniques or manoeuvres to stimulate spontaneous urination for 
the collection of a clean urine sample.

Clinical trials that analyse invasive 
techniques for urine collection

Paediatric population (infants) less than 1 year of age Studies that analyse urine collection techniques 
through a collection bag attached to the genitals 

or pads placed inside the infant's diaper.

Studies in Spanish or English

FIGURE 1    |    PRISMA flow diagram [28].

Selected documents after removing duplicates
n=210 (%)

Documents eliminated (n=203) (85,65%)
by:

No analysis of urine collection 
techniques in children under one year 
of age: 151
No clinical trials: 34
Do not analyze noninvasive 
techniques: 7
Not related to urine sampling: 11

Studies identified through 
database searches

n=236 (%)
Pubmed (n=28)
Scopus (n=39)
Web of Science (n=124)
CIHALH (n=44)
VHL Virtual Library (n=1)

Additional studies using 
other sources

n=2 (%)

Documents selected
(n=7) (2,53%)

Full-text articles 
evaluated for eligibility

(n=7)

Studies included in the 
systematic review

(n=7)
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publication bias was assessed by visual inspection of the fun-
nel plot.

3   |   Results

After an exhaustive search of different databases, 238 articles 
were initially obtained. The Zotero computer tool was used to 
eliminate duplicates and manage references. A PRISMA flow 
diagram [28] was used.

3.1   |   Characteristics of the Included Studies

Finally, 7 randomised clinical trials were selected 
[17, 18, 21, 26, 30–32] to carry out this systematic review 
(Figure  1), with a total of 1122 infants analysed. All stud-
ies were written in English. Five studies analysed the tech-
nique of Herreros et  al. and included infants < 6 months of 
age [17, 26, 30–32], and two studies analysed the “Quick-Wee” 
technique and included infants between 1 and 12 months of age 
[18, 21]. Among the total number of children included, the tech-
nique of Herreros et al. was performed in 419 infants, and the 
“Quick-Wee” technique was performed in 248 infants.

Table 4 shows the characteristics and the most relevant data of 
the clinical trials included in this review.

3.2   |   Risk of Bias

The RoB 2 tool was used [29] to assess the risk of bias of the 
randomised clinical trials included in this systematic review. All 
the clinical trials analysed presented a low risk of bias.

Figure 2 shows the risk of bias.

3.3   |   Success Rate

Herreros et al. reported a success rate (obtaining a urine sam-
ple during the first three or 5 min after the manoeuvres were 
started) of 62.5%–82% in infants < 3 months of age [17, 26, 31, 32] 
and 48%–54% in infants < 6 months of age [30].

When the “Quick-Wee” technique was used, the success rate of ob-
taining urine was 25%–31% [18, 21] for infants 1–12 months of age.

On the other hand, Weill et al. (2019) hypothesised that performing 
a bladder ultrasound before performing the technique of Herreros 
et al. could increase the success rate in identifying infants with an 
empty bladder [30]. After its study, at < 6 months of age, no ben-
efit was shown from the use of ultrasound; urine samples were 
obtained from 48 out of 100 infants (48%) in the intervention group 
(ultrasound was performed), whereas samples were obtained from 
55 out of 101 infants (54%) in the control group (ultrasound was 
not performed). Weill et al. (2019) reported a significantly higher 
success rate among younger infants [30].

In addition, a random effects meta-analysis (Figure  3) was 
performed with three RCTs that compared the technique of 

Herreros et al. with waiting for urination. The meta-analysis 
revealed an odds ratio of 3.88 (2.28–6.60) in favour of the tech-
nique of Herreros et al., with an I2 heterogeneity of 72%. The 
risk of publication bias of this meta-analysis is reflected in 
Figure 4.

A random effects meta-analysis (Figure 5) was also performed 
with two of the RCTs that used the quick-wee technique com-
pared with cleaning the perineum with gauze at room tempera-
ture and waiting for urination. The meta-analysis revealed an 
odds ratio of 2.38 (1.08–5.23) in favour of the Quick-Wee tech-
nique, with an I2 heterogeneity of 61%. The risk of publication 
bias of this meta-analysis is reflected in Figure 6.

3.4   |   Time Needed to Obtain a Urine Sample

Of the total number of articles included in this systematic re-
view, the time required to obtain the urine sample was anal-
ysed in five articles [17, 18, 26, 30, 32]. When the manoeuvres of 
Herreros et al. were applied in infants < 3 months, urine samples 
were obtained at 60–61 s [17, 26, 32], and in infants < 6 months, 
samples were collected at a mean time of 93 s [30].

Merelo et al. (2020) reported significant differences according to 
the sex and age of the baby; urine samples were obtained more 
quickly when the infant was younger and when the infant was 
male [17].

Branagan et al. (2022), applying the “Quick-Wee” technique, re-
ported a mean time of 121 s in the IG and 150 s in the CG [18].

In two of the studies analysed, the time elapsed from the start of 
the manoeuvres to obtaining the urine sample was not recorded 
[21, 31].

The heterogeneity of the results (Table  5) prevented a 
meta-analysis.

3.5   |   Contamination Rates of the Urine Samples

Of the total articles included, four were analysed for contami-
nation of the urine samples. In the study by Merelo et al. (2020), 
urine culture was performed on all the urine samples, and con-
tamination rates of 5.5% (3 samples of 54) were obtained by stim-
ulating urination, whereas 2.8% (2 contaminated samples of 71) 
of the urine was obtained via bladder catheterization [17]. The 
studies by Kaufman et al. (2017) and Branagan et al. (2022) re-
ported the highest contamination rates, 27%–54% in the IG and 
46%–60% in the CG [18, 21].

In three of the clinical trials included in this review, the degree 
of contamination of the urine samples was not analysed [30–32].

A fixed effects meta-analysis (Figure 7) was also performed with 
two RCTs that compared urine samples contaminated with the 
quick-oe technique on the basis of samples analysed with the 
traditional method (cleaning the perineum with gauze at room 
temperature). The meta-analysis revealed an odds ratio of 0.54 
(0.17–1.69) in favour of the Quick-Wee technique, with an I2 
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heterogeneity of 0%. The risk of publication bias of this meta-
analysis is reflected in Figure 8.

4   |   Discussion

The performance of a technique to stimulate urination in in-
fants, especially those < 6 months of age, is effective in obtaining 
a urine sample for analysis in less than 5 min. These techniques 
are safe for infants, do not cause serious complications, and pres-
ent a relatively low percentage of contamination of the sample.

4.1   |   Success Rate

According to the studies analysed, when the manoeuvres 
of Herreros et  al. were applied, the success rate of obtain-
ing a urine sample was high, with an odds ratio (OR) of 3.88 
(2.28–6.60) [26, 31, 32] compared with that of waiting for urina-
tion. Similarly, other studies have shown similar success rates 
of 49%–64% in infants < 6 months [8, 9, 13, 33]. Therefore, these 
data could indicate that when the manoeuvres of Herreros et al. 
are applied, the probability of obtaining a urine sample increases 
with decreasing age of the child.

With respect to the “Quick Wee” technique, success rates of 
25%–31% are obtained in infants < 12 months [18, 21]. The 
meta-analysis revealed an odds ratio of 2.38 (1.08–5.23) in fa-
vour of the Quick Wee technique with respect to cleaning the 
perineum with gauze moistened with sterile water at room 
temperature. If we compare both techniques at < 6 months 
of age, a greater percentage of success is observed when the 
technique of Herreros et al. is used. One possible explanation 
is that the age of the participants is greater in the Quick Wee 
studies [18, 21] The infant's previous oral intake before starting 
the manoeuvres does not seem to be an essential factor if the 
infant is adequately hydrated by oral lactation or a nasogastric 
tube every 2 h [32].

On the other hand, the performance of a bladder ultrasound prior 
to the stimulation of urination has not shown greater success in 

FIGURE 2    |    Risk of bias according to RoB 2.

FIGURE 3    |    Meta-analysis of the Herreros et al. technique for urine collection.

FIGURE 4    |    Funnel plot of the risk of publication of the technique 
of Herreros et al.
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the capture of urine [30]. However, if no stimulation manoeuvre is 
performed and only the urination of the child is expected, bladder 
ultrasound can accelerate the process [34], likely because the ap-
plication of gel and the slight pressure exerted on the bladder area 
by the ultrasound scanner stimulate the voiding reflex.

However, considering the small number of clinical trials, more 
RCTs are needed to support these results.

4.2   |   Differences According to the Sex of the Infant

The studies analysed do not show significant differences in 
the success of obtaining urine samples according to the sex of 
the infant [26, 30]. This finding agrees with the results of other 
studies [9, 13]. Only Merelo et al. (2020) reported significant dif-
ferences according to sex, indicating that men require less time 
than women do to induce spontaneous urination [17]. The expla-
nation for this result is not clear, so further research should be 
carried out to confirm that this variability is dependent on the 
sex of the infant.

4.3   |   Contamination of the Urine Sample

Three of the studies included in this systematic review did not 
analyse this variable [30–32]. In four other studies, if the con-
tamination of the urine samples was analysed [17, 18, 21, 26], 
there was heterogeneity in the results obtained depending on 
the study. This may be due to differences in the definition of 
“contamination” since not all samples obtained were subjected 
to urine culture. However, although all the studies analysed 

coincided in that there were no significant differences between 
the intervention groups (urination stimulation technique) and 
the control groups, our meta-analysis revealed an odds ratio of 
0.54 (0.17–1.69) in favour of the quick-wee technique with re-
spect to the control group.

On the other hand, there are studies that have shown that sam-
ples of clean urine obtained in the middle of urination have preci-
sion similar to that of samples obtained by suprapubic aspiration 
for the diagnosis of UTIs [35], although suprapubic aspiration 
continues to have relatively low contamination rates [6, 20].

With respect to the sex of the infant, Altuntas et al. (2014) re-
ported greater contamination in urine samples obtained from 
women [26]. In other studies, significant differences were also 
observed according to the sex of the infant, with greater con-
tamination in girls [8, 13, 20]. According to Mulcrone et  al. 
(2020), this may be due to errors in the capture of urine in 
women (collection of the first stream instead of capturing 
the urine in the middle of the stream, capture of urine after 
draining through the skin of the perineum, buttock or girl's 
leg, etc.) [13]. Therefore, new clinical trials detailing the urine 
collection technique and urine culture analysis of all samples 
obtained are needed.

4.4   |   Adverse Effects During the Study

Both techniques (Herreros et  al. and “Quick-Wee”) include 
safe manoeuvres that cause only slight discomfort to the 
infant during their application [17, 18, 21, 26, 30, 32] and 
changes in physiological parameters that are not clinically 
significant [31].

The studies that applied the “Quick-Wee” technique showed, by 
means of a Likert-type assessment scale, a high degree of sat-
isfaction of parents and health care personnel during the pro-
cedure [18, 21]. The remaining studies included in this review 
did not assess this aspect; however, other studies also reported a 
high degree of satisfaction among parents and health personnel 
during the application of the technique of Herreros et al. versus 
bladder catheterization [33].

4.5   |   Cost of Treatment

Only Merelo et al. (2020) analysed the cost of obtaining urine, 
showing, according to the prices of the year 2017–2018, a greater 
cost in the performance of the bladder catheterization technique 
(€ 2.608) than in the cost of urination stimulation manoeuvres 

FIGURE 6    |    Funnel plot of the risk of publication of the Quick-Wee 
technique.

FIGURE 5    |    Meta-analysis of the quick-wee technique for urine collection.
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(€ 2.18), that is, a difference of +16.41%, which may indicate that 
urination stimulation manoeuvres are cost-effective.

4.6   |   Limitations of the Study

Regarding the limitations of this study, some studies could not be 
included in the meta-analysis on the contamination of urine sam-
ples, and not all studies could be included in the meta-analysis 
of the effectiveness of the technique (success rate) because the 
control group was not homogeneous. The small number of RCTs 

found makes it difficult to draw definitive conclusions. The ab-
sence of results stratified by age and sex prevented the analysis 
from being stratified by age groups and sex.

Regarding strengths, it should be noted that all the included 
studies were RCTs with a low risk of bias. Additionally, to our 
knowledge, this is the first systematic review and the first meta-
analysis performed that analyses the Quick-Wee and Blacksmith 
techniques in infants < 1 year of age.

5   |   Conclusions

In infants with suspected UTIs, stimulation of spontaneous 
urination is a noninvasive, fast, safe, inexpensive and effective 
procedure that allows the capture of a midstream urine sample 
for analysis, especially for younger patients These manoeuvres 
can be used both in hospital and out-of-hospital settings; they 
do not depend on the technical knowledge of a clinician or in-
volve greater contamination of the samples with respect to the 
control group, so they can be an alternative to be incorporated 
into the clinical practice of paediatric services instead of tra-
ditional invasive methods (bladder catheterization and supra-
pubic puncture). Therefore, health policy-makers can include 
this technique in the different protocols of paediatric units 
that require obtaining a urine sample for analysis. However, 
for future studies, more randomised clinical trials would be 
necessary to obtain more solid conclusions that detail the 

TABLE 5    |    Average time (in seconds) from the start of the manoeuvres to obtaining a urine sample.

Study Age Average time
Average time according to 

the sex of the infant

Altuntas et al. (2014) 3–30 days IG: 60 s.
CG: 300 s.

NA

Kaufman et al. (2017) 1–12 months NA NA

Kapoor & Mekle (2017) Newborns IG: 61.76 s ± 43.62 s.
CG: 68.7 min ± 20.45 min.

NA

Weill et al. (2019) < 6 months IG: 93 s.
CG: 121 s.

NA

Merelo et al. (2020) < 3 months IG: 61.37 s.
CG: 53.45 s.

IG: Males 46.63 s and Females 81.66 s.
CG: Males 50.75 s and Females 56.16 s.

Branagan et al. (2022) 1–12 months IG: 121 s.
CG: 150 s.

NA

Korkmaz et al. (2024) Newborns NA NA

Abbreviations: CG: control group; IG: intervention group; NA: not available.

FIGURE 7    |    Meta-analysis of the quick-wee technique for urine collection.

FIGURE 8    |    Funnel plot of the risk of publication of the Quick-Wee 
technique for urine collection.
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urine capture procedure by age and sex groups and analyse all 
the urine samples obtained via urine culture.
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