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ABSTARCT 

Background: Sterile urine samples are required in neonates to exclude urinary tract infections. Urine collection 

especially in neonates is a challenge. Recommended method for accurate diagnosis is midstream clean catch sample of 

urine. In cases of dysfunction of bladder, few stimulation techniques are described in literature to facilitate bladder 

emptying. We used a technique described first by Herreros Fernandez who used the concept of stimulation for 

collection of midstream urine in neonates and children lacking sphincter control. This study was done to determine the 

success rate of anew non-invasive technique for obtaining midstream urine samples in neonates.  

Methods: An interventional study was conducted at PAF Hospital Mushaf Sargodha over a period of 6months from 1st 

June 2024 to 30th November 2024 on 126 neonates of age less than 15 days. Bladder and lumbar stimulation technique 

was done by trained personnel to collect midstream urine. Success rate was main variable, which was measured as 

collection of midstream samples of urine within five minutes. Complications were measured as excessive crying and 

local redness due to massage. 

Results: In 85% of babies’ sample of mid-stream urine was successfully collected. Urine collection mean time was 

1.73 minutes with 1.15 minutes median time and standard deviation of ± 1.25 minutes. There were no unwanted 

complications except controllable cry. 

Conclusion: Bladder and lumbar stimulation are a safe, feasible and quick noninvasive method of urine collection in 

neonates with minimal discomfort and maximum success rate. 
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INTRODUCTION 
In neonates’ collection of urine is a difficult 

challenge.1,4 Sterile urine samples are required in 

neonates to exclude urinary tract infections.3,9 The 

American Academy of Pediatrics (AAP) recommends 

standard method for diagnosis of UTI is midstream 

clean catch urine (CCU).10,11 Clean catch urine 

collection is a non-invasive way for collection of urine 

in infants.1,3 It is also the most popular cost-effective 

non-invasive method around the globe.2,8 However, in 

children with lack of sphincter control, collection of 

clean catch midstream urine is quite time consuming 

and difficult.2,3  

Wide range of non-invasive and invasive methods have 

been described and tested for urine collection.3,5 The 

commonest non-invasive method being used is a sterile 

bag, which causes patient discomfort, time wastage and 

contamination of samples.13 Bladder needle aspiration 

http://creativecommons.org/licenses/by/3.0


ASMA YAQUB, HINA BATOOL SIDDIQUI, FAIQA NAZIR, et al 

Pak Postgrad Med J     Jan. – Mar. 2025     Vol. 36    No. 01     ppmj.org.pk       49 
 

and catheterization are invasive methods being used for 

collection of urine.6,14,15 Micturition reflex is impulses 

travelling from urinary bladder to the spinal cord sacral 

portion and back to the bladder from sacral portion of 

spinal cord. Higher brain center has no influence in 

incontinent children. Action potential is initiated by 

stretch receptors in bladder for micturition reflex.13 

Bladder stimulation is used in many clinical scenarios to 

obtain urination. In literature few stimulation maneuvers 

are described to facilitate emptying in bladder in cases 

of dysfunction of bladder.16 We used a technique 

described first by Herreros Fernandez.17 who used his 

concept of stimulation for mid-stream urine collection in 

neonates. The rationale of this study was to have 

evidence of safe and less time-consuming method for 

midstream urine collection in neonates.  

Hypothesis of this study is that this noninvasive method 

would be helpful for clean catch collection of midstream 

urine in neonates. The objective of our study was to 

determine the success and safety of this maneuver for 

urine collection in neonates. 

 

METHOD 
This interventional study was done at PAF Hospital 

Musaf Sargodha in Neonatal Intensive Care Unit 

(NICU) over a period of 6 months from 1st June to 30th 

November 2024. Sample size was 126 neonates and was 

calculated by using WHO sample calculator with 

confidence level (95%), alpha error (5%), anticipated 

population with successful collection of urine sample 

(91%). Non probability sample technique was used for 

enrollment in study. Inclusion criteria were term babies 

of age less than 15 days either on breast feeding, or on 

top feeding, stable babies with septicemia, term/ low 

birth weight babies with neonatal jaundice. Consent was 

taken verbally from parents after explaining the 

procedure. Exclusion criteria were babies who were on 

ventilators/CPAP, very sick babies, dehydrated babies, 

preterm babies, syndromic babies, babies with poor 

feeding, very low birth weight, extreme low birth 

weight babies, drug administration prior to urine 

collection. Congenital anomalies, congenital heart 

diseases, congenital urogenital abnormalities and any 

other medical illness that forbids manipulation. 

To ensure adequate hydration baby was breast fed or 

formula fed according to his or her weight and day of 

life by NICU trained nurse 25 minutes before initiation 

of maneuver. Formula fed babies were given 10ml per 

kg at 1st day of life. Prior feed was incremented by 10ml 

per day for every successive day during the first week. 

While 25ml/kg was fed from second week onwards 
before the onset of stimulation. Before performing the 

method, non-pharmacological analgesia, such as 2% 

sucrose syrup or non-nutritive sucking were 

administered to baby to prevent or lessen crying. Three 

trained persons were required to carry out the procedure. 

One person held the neonate, other performed the 

procedure and the 3rd one notes the time. Neonates’ 

genitalia were cleaned properly with soap and Luke 

warm water 25 minutes after feeding, followed by 

drying with sterile gauze. Neonate was held under her/ 

his armpits with their legs dangling and for collection of 

urine a sterile urine collector was placed nearby. 

Bladder stimulation was done in suprapubic region by 

gently tapping at the rate of hundred blows or taps per 

minute for 30 seconds (Figure A), followed by 3 

seconds massage in lower lumbar area in the 

paravertebral zone with gentle movements in circular 

motion (Figure B). These stimulation maneuvers were 

repeated still start of micturition and collection of urine 

midstream sample in a sterile urine collector (Figure C). 

Study approval was taken from ethical committee of 

PAF Hospital Mushaf Sargodha.  
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Figure: New Non-invasive technique of bladder stimulation for 

collection of midstream urine in neonates.  

Suprapubic area tapping  

Lower Lumbar area stimulation  

Collection of Midstream urine in a sterile urine 

container a) Female b) Male 

Operational definitions 

Success: Urine collection in five minutes after start of 

stimulation (Figure C) 

Sample Collection Time: Time taken from start of the 

tapping or stimulation to start of collection of urine sample 

SPSS 20 was used for data analysis. Frequency and 

percentages were assessed for age, gender, success and 

failure rates. 

 

RESULTS 
Out of 126 neonates, 70 (55.6%) were males and 56 
(44.4%) were females. 15 (11.9%) were at 1st day of 

life, 95 (75.4%) were between 2-7 days of life and 16 

(12.8%) were above 7 days of life with mean age of 3.8 

days of life and SD of ±3.4. Overall success rate of 

procedure was 85%. Success rate of procedure was 

48/56 (85.7%) in females and 59/70 (84.3%) in males 

(Table I) there was no statistically significant difference 

I outcome of procedure regarding gender (p value >1). 

Success rate was 80% at 1st day of life and 62.5% in 

more than 7 days of life (Table I). Mean time for sample 

collection was 1.73 minutes (104 seconds), median time 

of 1.15minutes with SD of ± 1.25 minutes. Regarding 

complications only controllable cry was in seen in 11 

(8.7%) of neonates. No other complication was 

observed.  

 

TABLE I: Association of Age with Outcome 

Age in Days Success (n 107) Failure (n 19) 

1 (n 15) 12 (80%) 3 (20%) 

2-7 (n95) 85 (89.5%) 10 (10.5%) 

>7 (n16) 10 (62.5%) 6 (37.5%) 

 

TABLE II: Association of Gender with Outcome 

Gender Success (n 107) Failure (n 19) 

Male (n 70) 59 (84.3%) 11 (15.7%) 

Female (n 56) 48 (85.7%) 8 (14.3%) 
 

DISCUSSION 
Urine collection in infants and neonates remains very 

challenging.2,8 Urinary cauterization and suprapubic 

aspiration are invasive methods and are quite painful 

and needs expertise.1,3,5,18 Spontaneous collection of 

urine is time consuming and tiring. Common 

noninvasive method in practice use of urinary sterile 

bags, which is an easier and economical with 63% 

specificity 19, but associated with quite high almost 40% 

to 62.8% of contamination.20 So, method involving 

suprapubic tap and limbo sacral massage for midstream 

urine collection is worthwhile in children who are 

incontinent yet.21 This maneuver has higher success rate 

and less than 1 minute of mean time for passing urine. 

Success rate of 86% was in study done by Herreros 

Fernandez abd 57 seconds mean time for urine sample 

collection.1,8,20 Our study shows almost similar results 

as above-mentioned study in respect to success rate i.e. 

85% but sample collection mean time in our study was 

almost double i.e. 1.73 minutes (104 seconds vs 57 

seconds).21 A case control study by Altun Tus N et al 

applying same methodology of bladder massage in case 

group and wait and watch technique was observed for 

control group. Quite high success rate was observed in 

the experimental case group (78%) for urine collection 

while it was 33% (p <0.001) in control group. The urine 
collection median time was 60 seconds in the 

experimental group (20) and 300 seconds in the control 
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group (p <0.0001). Antoine Tran applied bladder 

massage stimulation maneuver too for collection of 

urine and showed 52 seconds (10.0; 110.0) of median 

time and 55.6% (21) of success percentage. He also 

conducted that the success rate decreased with weight, 

from 85.7% (less than 4Kg) to 28.6%  (more than 10kg)  

(p ˭0.0004) and with advancing age from 88.9% 

(newborn) to 28.6% (more than 1 year) (p ˭0.0001) 

Another study by Pratap G et al showed success 

percentage of 72% with sample collection mean time of 

57 seconds (23), success rate in our study was greater 

than this i.e. 85% while sample collection was longer in 

our study (104 seconds vs 57 seconds). Lack of control 

group was main limitation of our study and neonates till15 days 

of life being the same population made it non evidence for 

generalization of results for age more than 15 days of life. 

 

CONCLUSION 
Bladder and lumbar stimulation are a safe, feasible and 

quick noninvasive method of urine sample collection in 

neonates with minimal discomfort and maximum 

success rate.  

 

SUGGESTION 
Technique of bladder and par vertebral massage is safe, 

easy, effective and time sparing method for clean catch 

mid-stream urine collection without unwanted effects. 

Bag collection associated time wastage and discomfort 

and invasive methods related side effects could be 

avoided. This bladder stimulation method can be used as 

a preferable primary mode for urine collection in 

neonatal care units. But study with controlled group and 

on large sample is recommended. 

 

ETHICAL APPROVAL 
Ethical approval was granted by the Hospital Ethical 

Committee, PAF Hospital Mushaf  vide reference No 

MSF(H)/308/3/1/Trg dated: May 2024 

 

CONFLICT OF INTEREST:  

Authors declare no conflict of interest.  

 

FUNDING SOURCE: None 

 

AUTHOR’S CONTRIBUTIONS 
AY: Data collection and manuscript writing  

HBS: Data collection & analysis  

FN, MN: Data collection and critical Review 

MS: Interpretation of data  

MI: Statistical analysis, and critical Review 

ALL AUTHORS: Approval of the final version of the 

manuscript to be published 

REFERNCES 
1. Herreros ML, Barrios A, Sánchez A, Del Valle R, Pacheco 

M, Gili P. Urine collection methods in precontinent 

children treated at the paediatric emergency department. 

Acta Paediatr. 2023 Mar;112(3):550-556. doi: 

10.1111/apa.16614. Epub 2022 Dec 14. PMID: 36463432. 

2. Kaufman J, Knight AJ, Bryant PA, Babl FE, Dalziel K. 

Liquid gold: the cost-effectiveness of urine sample 

collection methods for young precontinent children. Arch 

Dis Child. 2020 Mar;105(3):253-259. doi: 

10.1136/archdischild-2019-317561. Epub 2019 Aug 23. 

PMID: 31444211. 

3. Diviney J, Jaswon MS. Urine collection methods and 

dipstick testing in non-toilet-trained children. Pediatr 

Nephrol. 2021 Jul;36(7):1697-1708. doi: 10.1007/s00467-

020-04742-w. Epub 2020 Sep 12. Erratum in: Pediatr 

Nephrol. 2021 Jul;36(7):1937. doi: 10.1007/s00467-020-

04824-9. 

4. Hay AD, Birnie K, Busby J, Delaney B, Downing H, 

Dudley J, Durbaba S, Fletcher M, et al. The Diagnosis of 

Urinary Tract infection in young children (DUTY): a 

diagnostic prospective observational study to derive and 

validate a clinical algorithm for the diagnosis of urinary 

tract infection in children presenting to primary care with 

an acute illness. Health Technol Assess. 2016 Jul;20(51):1-

294. doi: 10.3310/hta20510.  

5. Wilson LM, Tam C, Wai Lai VK, Ajayi M, Lê ML, 

Oketola B, Klassen TP, Aregbesola A. Practice variation in 

urine collection methods among pre-toilet trained children 

with suspected urinary tract infection: a systematic review. 

BMC Pediatr. 2024 May 3;24(1):294. doi: 

10.1186/s12887-024-04751-w. PMID: 38698354; 

PMCID: PMC11067245. 

6. Cousin E, Ryckewaert A, de Jorna Lecouvey C, Arnaud 

AP. Urine collection methods used for non-toilet-trained 

children in pediatric emergency departments in France: A 

medical practice analysis. Arch Pediatr. 2019 Jan;26(1):16-

20. doi: 10.1016/j.arcped.2018.11.005. Epub 2018 Dec 13. 

PMID: 30554850. 

7. Demonchy D, Ciais C, Fontas E, Berard E, Bréaud J, 

Rohrlich PS, Dubos F, et al. Evaluation of bladder 

stimulation as a non-invasive technique for urine collection 

to diagnose urinary tract infection in infants under 

6 months: a randomized multicenter study ("EE-

Sti.Ve.N"). Trials. 2019 Dec 27;20(1):783. doi: 

10.1186/s13063-019-3914-3922.  

8. Herreros ML, Gili P, Del Valle R, Barrios A, Pacheco M, 

Sánchez A. Urine collection methods for infants under 3 

months of age in clinical practice. Pediatr Nephrol. 2021 

Dec;36(12):3899-3904. doi: 10.1007/s00467-021-05142-4.  

9. Kozer E, Rosenbloom E, Goldman D, Lavy G, Rosenfeld 

N, and Goldman M. Pain in infants who are younger than 

2 months during suprapubic aspiration and transurethral 

bladder catheterization: a randomized, controlled study. 

Pediatrics 2006; 118(1):51-56. 



SUCCESS RATE OF A NOVEL NEW NON-INVASIVE STIMULATION TECHNIQUE 

Pak Postgrad Med J     Jan. – Mar. 2025     Vol. 36    No. 01     ppmj.org.pk       52 
 

10. Subcommittee on Urinary tract infection, Steering 

committee on quality improvement and management, 

Roberts KB. Urinary tract infection: clinical practice 

guideline for diagnosis and 595-610. 

11. Tullus K. What do the latest guidelines tell us about UTIs 

in children under 2 years of age? PediatrNephrolBerl 

Ger.2012; 27:509-511. 

12. Verrier K, Verrier K, Banerjee J, Boddy SA. Collaborating 

Centre for women’s and children’s Health Guideline 

Development Group Urinary tract infection in children: 

Diagnosis, treatment and long-term management, Clinical 

guideline, 2007:44-48. 

13. National Institute for Health and Care Excellence. NICE 

guidelines for UTI in under 16s: diagnosis and 

management. NICE guidelines CG54:2007.  

14. Whiting P, Westwood M, Bojke L, Palmer S, 

Richardson G, Cooper J, et al. Clinical effectiveness 

and cost effectiveness of tests for the diagnosis and 

investigation of urinary tract infection in children: a 

systematic review and economic model. Health Technol 

Asses 2006; 10(36):1-154. 

15. Prasad RS, Smith SJ, wright H. Loer abdominal pressure 

versus external bladder stimulation to aid bladder emptying 

in multiple sclerosis: a randomized controlled study. 

ClinRehabil 2003; 17-42-47. 

16. Hall JE, Guyton AC. Guyton and Hall textbook of medical 

physiology.12th edition. Philadelphia, Pennsylvania: 

Elsevier Inc; 2010. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17. Oswald J, Riccabona M, Lusuardi L, Ulmer H, Bartsch G, 

Radmayr C. voiding cystourethrography using the 

suprapubic versus transurethral route in infants and 

children: results of a prospective pain scale-oriented study. 

J Urol.2002; 168:2586-589. 

18. Finnell SME, Carroll AE, Downs SM, Subcommittee on 

Urinary tract infection. Technical report---Diagnosis and 

management of an initial UTI in febrile infants and young 

children. Pediatrics. 2011; 128:749-770. 

19. Etoubleau C, Reveret M, Brouet D, Badier I, Brosset P, 

Fourcade L, et al. moving from bag to gather for urine 

collection in non-toilet trained children succeed of having 

urinary tract infection: A paired comparison of Urine 

cultures. J Pediatr.2009; 154:803-806. 

20. Herreros Fernandez ML, Gonzalez Merino N, 

TagarroGracia A, de la Serna Martinez M, Contreras Abad 

MT, et al. A new technique for fast and safe collection of 

urine in newborn. Arch Dis Child. 2013; 98(1):27-29. 

21. Altuntas N, Tayfur AC, Kocal M, Razi HC, Akkurt S. 

Midstream clean-catch urine collection in newborn: a 

randomized controlled trial. Eur J Pediatr. 2015; 

174(5):577-582. 

22. Tran A, Fortier C, Giovannini-Chami L, Demonchy D, Caci 

H, Desmontils J et al. evaluation of bladder stimulation 

technique to collect midstream urine in infants in a pediatric 

emergency department. PLoS One.2016; 11(3):  

23. Pratap G, Yogi M,Vijayraj CH. A new technique for fast 

and safe collection of urine in newborns. J Evid Based 

Med Health 2016; 3(5), 165-172. 


