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ABSTRACT 

Objective: To determine the association between different factors and the development of urinary tract infections in children 
presenting with lower abdominal pain. 
Study Design: Case-control study. 
Place and Duration of Study: Department of Paediatrics, Combined Military Hospital, Rawalpindi, Pakistan Aug 2022 to 
March 2023. 
Methodology: This study was conducted on 198 paediatric patients. All patients underwent urine culture for establishing the 
diagnosis of a UTI and a positive culture was defined as >105 CFU/mL of a single bacterial pathogen. Patients with a positive 
urine culture were grouped into cases while with negative urine culture were used as controls. 
Results: The mean age of our study sample was 9.61±3.62 years. Male gender (OR: 0.44 [95% Cl 0.24 – 2.57]) was associated 
with a lower risk of developing UTIs while obesity (OR: 4.27 [95% Cl 1.83 – 9.95]), family history of recurrent urinary tract 
infections (OR: 3.68 [95% Cl 1.40 – 9.67]), renal scarring (OR: 4.13 [95% Cl 0.45 – 37.59]), urinary tract anatomical abnormalities 
(OR: 6.06 [95% Cl 1.31 – 28.11]), low daily fluid intake (OR: 7.19 [95% Cl 3.01 – 17.19]) and decreased frequency of voiding per 
day (OR: 2.86 [95% Cl 1.24 – 6.57]) were all associated with an increased risk of urinary tract infections. 
Conclusion: Identification of risk factors for the development of urinary tract infections in children presenting with isolated, 
non-specific lower abdominal pain, such as obesity, poor fluid intake and inadequate voiding can help the clinician to make  
appropriate diagnoses.  
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INTRODUCTION 

Bacterial infection of the urinary bladder and its 
associated structures, such as the urethra and ureters, 
is known as a urinary tract infection (UTI).1 It is one of 
the most frequently encountered infections in the 
paediatric age group: approximately 6% to 8% of all 
febrile children presenting to the general physician 
suffer from this disorder.2 In the short-term, 
complications of UTIs include a decrease in oral intake 
and, consequently, dehydration. In addition, patients 
are at risk of formation of local abscess formation, 
bacteraemia and the haematogenous propagation of 
the urinary pathogen to distant sites such as the 
meninges as well as acute kidney injury.3,4 Long-term 
complications include the occurrence of scarring 
within the urinary tract which increases the risk of 
further UTIs, renal dysfunction resulting in 
hypertension and ultimately chronic kidney disease.4 

Paediatric patients suffering from UTIs may 
report with specific local symptoms such as dysuria, 
urgency, urinary frequency, suprapubic tenderness, 

turbid and/or malodorous urine,5 or they may present 
with non-specific symptoms such as lethargy, 
vomiting, irritability, inadequate feeding, vague 
abdominal pain or just fever.6 Still others may not 
have any signs or symptoms at all.7 Thus the disorder 
may present as a diagnostic dilemma in this 
population age group. Identifying children at-risk for 
the development of this infection may be very useful 
in establishing the correct diagnosis: factors such as 
obesity, lack of breast-feeding, lack of circumcision, 
vesicoureteral reflux, previous UTI history and renal 
scarring are just some of the risk factors identified in 
children which may result in an predisposition to the 
development of UTIs.8-10 

The aim of this study was to determine the 
frequency with which patients from the paediatric age 
group presented with UTIs while only complaining of 
non-specific abdominal pain. In addition, patients 
were evaluated for the presence of different 
conventional risk factors for the development of UTIs 
and their association with development of such poorly 
localizing infections. Establishing these factors and 
their association, or lack thereof, with the 
development of UTIs that manifest in such a silent 
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manner will help sensitize the clinician to patients that 
are at increased risk for the development of such 
infections, initiate the appropriate investigations if 
required, and institute timely and appropriate 
management, which help in significantly reducing 
both the short- and long-term morbidity associated 
with the disease as well as financial costs of 
management. 

METHODOLOGY 

This study was conducted as a case-control study 
from August 2022 to March 2023 in the Department of 
Paediatrics, Combined Military Hospital, Rawalpindi, 
Pakistan on 198 (99 cases and 99 controls) paediatric 
patients who reported with complaints of abdominal 
pain, with informed consent being obtained from their 
parents or guardians for inclusion in the study. 
Patients were included in the study via non-
probability, consecutive sampling. The EPI sample 
size calculator was used to calculate the sample size 
keeping a two-sided confidence level of 95%, a power 
of the test of 90%, a ratio of controls to cases of 1, 
percentage of controls exposed of 3.7%, percentage of 
cases exposed of 19.2%, and an odds ratio of 6.2, 
figures which were derived from Mahyar et al for 
obesity as a risk factor for the development of UTIs in 
children.11 

Inclusion Criteria: All paediatric patients, of both 
genders, aged between 4 and 16 years of age, reporting 
with isolated lower abdominal pain were included for 
study. 

Exclusion Criteria: Children with immunodeficiency 
syndromes, neurodevelopmental disorders, neoplastic 
disease and those on immunosuppressive drugs were 
excluded. 

All the enrolled participants received 
documentation for relevant history and underwent a 
clinical examination, including height and weight 
measurement. Participants with a body mass index 
(BMI) measurement of greater than the 95th percentile 
for children of the same age and gender were 
classified as obese.  Subsequently, all patients 
underwent urine culture for establishing the diagnosis 
of a UTI and a positive culture was defined as >105 
CFU/mL of a single bacterial pathogen, cultured from 
a single midstream urine sample.11 Patients with a 
positive urine culture were grouped into cases while 
those with a negative urine culture were used as 
controls. All patients underwent renal ultrasound and 
dimercaptosuccinic acid (DMSA) renal scan to look for 
renal scarring. Low fluid intake was defined as less 

than 1.5 liters of fluid consumption per day,12 and 
decreased frequency of voiding was defined as 3 or 
less episodes of passing urine per day.13 

Data was analyzed using the Statistical Package 
for the Social Sciences (IBM SPSS Statistics for 
Windows version 26, IBM Corp; Armonk, USA). Mean 
and standard deviation was calculated for quantitative 
variables specifically patient age. Qualitative variables 
like gender, presence of obesity, nocturnal enuresis, 
day-time enuresis, circumcision, family history of 
UTIs, presence of renal scarring, presence of 
anatomical anomalies in the urinary tract, low fluid 
intake and decreased frequency of voiding were 
recorded in terms of frequency and percentage. 
Quantitative variables were compared across groups 
using the independent samples t-test while the Chi 
square test/Fischer exact test was used for qualitative 
variables and a p-value of ≤0.05 was considered 
significant. Odds ratios were used to measure the 
associations between risk factors under study and the 
development of a urinary tract infection. 

RESULTS 

This study was conducted on a total of 198 
paediatric patients reporting with non-specific 
abdominal pain who had a mean age of 9.61±3.62 
years, of whom 130(65.7%) were female. A total of 
35(17.7%) participants were obese, nocturnal enuresis 
was seen in 11(5.6%) patients, while day-time enuresis 
was seen in 6(3.0%) enrollees. A total of 25(12.6%) had 
a family history of recurrent UTIs, while 5(2.5%) had 
renal scarring at the time of the study. Anatomical 
structural anomalies affecting the urinary tract were 
seen in 13(6.6%) patients, 42(21.2%) patients had low 
daily fluid intake, while 31(15.7%) had a low 
frequency of voiding per day. Table-I shows the 
patient characteristics distributed according to cases 
and controls.  
 

Table-I: Patient Characteristics  (n=198) 
Variables Cases (n=99) Controls (n=99) p-value 

Gender 

Male 25(25.3%) 43(43.4%) 0.007 

Female 74(74.7%) 56(56.6%)  

Age (years) 9.59±3.73 9.64±3.52 0.922 

Obesity 27(27.3%) 8(8.1%) <0.001 

Nocturnal Enuresis 6(6.1%) 5(5.1%) 0.756 

Day-time Enuresis 2(2.0%) 4(4.0%) 0.683 

Uncircumcised Males (Total 
Males: 68) 

6(24.0%) (Total 
Males: 25) 

1(1.0%) (Total 
Males: 43) 

<0.001 

Family History of Recurrent 
Urinary tract infection 

18(19.2%) 7(7.1%) 0.019 

Renal Scarring 4(4.0%) 1(1.0%) 0.369 

Urinary Tract Anatomical 
Anomalies 

11(11.1%) 2(2.0%) 0.018 

Low Daily Fluid Intake 35(35.4%) 7(7.1%) <0.001 

Decreased Frequency of 
Voiding per Day 

22(22.2%) 9(9.1%) 0.011 
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Table-II shows the odds ratios calculated for 
various risk factors that were suspected to be 
associated with an increased risk for the presence of 
UTI in paediatric patient reporting with isolated, non-
specific lower abdominal pain. Male gender was 
associated with a lower risk of developing UTIs, while 
obesity, family history of recurrent UTIs, renal 
scarring, urinary tract anatomical abnormalities, low 
daily fluid intake and decreased frequency of voiding 
per day were all associated with an increased risk for 
the development of such infections. 
 

Table-II: Odds Ratio for Risk Factors (n= 198) 

Variables 
Odds Ratios with 95% 

Confidence Interval 

Male Gender 0.44 [95% Cl 0.24 – 2.57] 

Age (<7 years) 1.30 [95% Cl 0.69 – 2.47] 

Obesity 4.27 [95% Cl 1.83 – 9.95] 

Nocturnal Enuresis 1.21 [95% Cl 0.36 – 4.11] 

Day-time Enuresis 0.49 [95% Cl 0.09 – 2.74] 

Circumcised Males 0.08 [95% Cl 0.01 – 0.67] 

Family History of Recurrent 
Urinary tract infection 

3.68 [95% Cl 1.40 – 9.67] 

Renal Scarring 4.13 [95% Cl 0.45 – 37.59] 

Urinary Tract Anatomical 
Anomalies 

6.06 [95% Cl 1.31 – 28.11] 

Low Daily Fluid Intake 7.19 [95% Cl 3.01 – 17.19] 

Decreased Frequency of Voiding 
per Day 

2.86 [95% Cl 1.24 – 6.57] 

 

DISCUSSION 

Isolated, non-specific lower abdominal pain is a 
frequent cause of presentation to the emergency 
department in paediatric patients. While a myriad 
number of causes can be identified in the pathogenesis 
of such cases, urinary tract infections remain a 
common, and oft-times missed, cause. Our study 
demonstrated that such children can be possibly 
identified by risk factors such as obesity, female 
gender, degree of fluid intake and frequency of 
voiding, among others, which can help to initiate the 
relevant investigations to confirm the diagnosis and 
give timely and appropriate treatment. 

The mean age of patients in our study sample 
was 9.61±3.62 years. This figure was similar to a study 
on a Turkish population by Gul et al., who reported a 
mean age of 10.91±5.58 years for patients reporting 
with suspected community acquired urinary tract 
infections.14 However, this figure may vary depending 
on the which population the study was conducted in: 
Alrasheedy et al., reported on a Saudi-Arabian 
population and reported a mean age of 4.5-5 years,15 

while Doğan et al., reported a mean age of 7.01±4.83 

years in their patients with recurrent UTIs.16 
Variability across populations is expected with 
different practices in hygiene and patterns of 
community-acquired pathogens, and is the likely  
cause of the variability seen in results. We also noted 
that young or older age did not appear to be 
associated with an increase in risk for the development 
of UTIs, (OR: 1.30 [95% Cl 0.69 – 2.47], p=0.922), as in 
other studies on the subject.14-16 

Our study had a female majority of 65.7%, with 
females having a higher frequency of urinary tract 
infections, (p=0.007), and the male gender having a 
significantly lower risk for the development of UTIs, 
(OR: 0.44 [95% Cl 0.24 – 2.57]). These findings were in 
keeping with existing studies such as Leigh et al., who 
reported that females had a higher risk for the 
development of UTIs in their study (OR: 2.3 [95% CI 
1.1 – 4.7]).17 This increased susceptibility of females 
can be explained with two reasons: females have a 
shorter urethra, and the perineum is susceptible to 
heavy colonization by enteric organism which can 
cause subsequent infections in the urinary tract, due to 
the close proximity of the urethral orifice with the 
perineum in females than in males.5,18 

 A total of 17.7% participants were obese in our 
study, with obese patients having a significantly 
higher risk of development of UTIs (OR: 4.27 [95% Cl 
1.83 – 9.95], p<0.001). This was in-keeping with 
existing studies such as Renko et al., who also reported 
an increased risk for the development of UTIs in obese 
patients, (OR: 2.23 [95% CI 1.37–3.63],8 a finding that 
was also seen in Alhabeeb et al.,19 The mechanism by 
which obesity leads to the increased propensity to 
develop UTIs is unclear, however, alterations in 
cytokine production, disorder functioning of 
macrophages, natural killer T-cells and dendritic cells 
in obese patients have been implicated in its 
pathogenesis.20 

Our study noted that neither nocturnal enuresis 
(OR: 1.21 [95% Cl 0.36 – 4.11], p=0.756), nor day-time 
enuresis (OR: 0.49 [95% Cl 0.09 – 2.74], p=0.683) was 
associated with an increase in risk for the development 
of UTIs, which was in keeping with findings from 
existing studies such as Renko et al.,8 It has been 
previously proposed that weak muscles associated 
with the urinary system such as the bladder and pelvic 
floor muscles, which can cause enuresis, may lead to 
increased susceptibility to infections but this has not 
been borne out by research.8,21 
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Our study showed that circumcised males had a 
lower risk for the development of UTIs (OR: 0.08 [95% 
Cl 0.01 – 0.67], p<0.001). Renko et al., also noted that 
circumcision decreased the risk of development of 
UTIs, (OR: 0.1 [95% CI 0.06–0.17]),8 this is likely 
attributable to the removal of the prepuce, the inner 
surface of which may serve as a nidus for secretions 
and infection if not adequately cleaned at regular 
intervals.22 

A family history of recurrent UTIs was seen to be 
associated with an increased risk for the presence of 
UTIs in children reporting with lower abdominal pain, 
in our study, (OR: 3.68 [95% Cl 1.40 – 9.67], p=0.019), 
which is in keeping with existing studies.8,23 While the 
pathogenesis is unclear, this factor likely represents a 
complex interaction between genetic and 
environmental factors, and requires further study.23 

Renal scarring was seen to be more frequently 
present in individuals with UTIs in our study, (OR: 
4.13 [95% Cl 0.45 – 37.59], p=0.369). Loukogeorgakis et 
al., reported that patients with renal scarring were at a 
higher risk for the development of UTIs (OR: 3.3 [95% 
CI 1.4 – 7.4], p<0.01).24 However, it is difficult to 
establish causality: children who develop recurrent 
UTIs may do so due to issues such as vesico-ureteral 
reflux which, if chronic, may lead to renal scarring, 
therefore, it is unclear whether renal scarring itself 
leads to increased risk of urinary tract infections or 
vice versa, and should be the subject of further study.  

LIMITATIONS OF STUDY 

This research was conducted as a single-center study 
on the wards of military personnel, further multi-center 
study with a more diverse patient population may be 
required before conclusions that are generalizable to the 
population-at-large can be made. Additionally, urination 
habits such as the use of different kinds of toilets and 
hygiene practices used were not studied in our research 
protocol, and requires further study. Lastly, menstruation 
hygiene and practices were also not studied which may have 
resulted in some degree of confounding within the results, 
and should be the subject of future research. 

CONCLUSION 

Our study showed that female gender, lack of 
circumcision, obesity, family history of recurrent urinary 
tract infections, renal scarring, anatomical abnormalities of 
the urinary tract, decrease oral intake of fluids and low 
frequency of voiding appear to be clear risk factors for the 
presence of urinary tract infections in paediatric cases with 
non-specific, isolated lower abdominal pain, necessitating 
vigilance from the treating clinician during diagnosis and 
management.  

Conflict of Interest: None. 

Funding Source: None. 

Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

AA & WA: Data acquisition, data analysis, critical review, 
approval of the final version to be published. 

FI & ZZ: Study design, data interpretation, drafting the 
manuscript, critical review, approval of the final version to 
be published. 

BA & MZ: Conception, data acquisition, drafting the 
manuscript, approval of the final version to be published. 

Authors agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Bono MJ, Leslie SW, Reygaert WC. Urinary Tract Infection. In: 
StatPearls. Treasure Island (FL): StatPearls Publishing; 2022. 

2. Kaufman J, Temple-Smith M, Sanci L. Urinary tract infections in 
children: an overview of diagnosis and management. BMJ 
Paediatr Open 2019; 3(1):e000487. 
http://doi.org/10.1136/bmjpo-2019-000487 

3. Kitaoka H, Inatomi J, Chikai H, Watanabe K, Kumagai T, Masui 
A, et al. Renal abscess with bacteremia caused by extended-
spectrum β-lactamase-producing Escherichia coli: a case report. 
BMC Pediatr 2020; 20(1): 461.  
http://doi.org/10.1186/s12887-020-02366-5 

4. Bandari B, Sindgikar SP, Kumar SS, Vijaya MS, Shankar R. Renal 
scarring following urinary tract infections in children. Sudan J 
Paediatr 2019; 19(1): 25-30. 

http://doi.org/10.24911/SJP.106-1554791193 

5. Leung AK, Wong AH, Leung AA, Hon KL. Urinary Tract 
Infection in Children. Recent Pat Inflamm Allergy Drug Discov 
2019; 13(1): 2-18. 

http://doi.org/10.2174/1872213X13666181228154940 

6. Boon HA, Van den Bruel A, Struyf T, Gillemot A, Bullens D, 
Verbakel JY. Clinical Features for the Diagnosis of Pediatric 
Urinary Tract Infections: Systematic Review and Meta-Analysis. 
Ann Fam Med 2021; 19(5): 437-446. 

http://doi.org/10.1370/afm.2684 

7. Tullus K, Shaikh N. Urinary tract infections in children. Lancet 
2020; 395(10237): 1659-1668. 
http://doi.org/10.1016/S0140-6736(20)30676-0 

8. Renko M, Salo J, Ekstrand M, Pokka T, Pieviläinen O, Uhari M, 
et al. Meta-analysis of the Risk Factors for Urinary Tract 
Infection in Children. Pediatr Infect Dis J 2022; 41(10): 787-792. 

http://doi.org/10.1097/INF.0000000000003628 

9. Cetin N, Gencler A, Kavaz-Tufan A. Risk factors for 
development of urinary tract infection in children with 
nephrolithiasis. J Paediatr Child Health 2020; 56(1): 76-80. 

http://doi.org/10.1111/jpc.14495 

10. Hum S, Liu H, Shaikh N. Risk Factors for the Development of 
Febrile Recurrences in Children with a History of Urinary Tract 
Infection. J Pediatr 2022; 243(1): 152-157. 

http://doi.org/10.1016/j.jpeds.2021.12.037 

11. Mahyar A, Ayazi P, Gholmohammadi P, Moshiri SA, Oveisi S, 
Esmaeily S. The role of overweight and obesity in urinary tract 
infection in children. Infez Med 2016; 24(1): 38-42. 

http://doi.org/10.1136/bmjpo-2019-000487
http://doi.org/10.1186/s12887-020-02366-5
http://doi.org/10.1370/afm.2684
http://doi.org/10.1016/S0140-6736(20)30676-0
http://doi.org/10.1097/INF.0000000000003628
http://doi.org/10.1111/jpc.14495
http://doi.org/10.1016/j.jpeds.2021.12.037


UUrriinnaarryy  TTrraacctt  IInnffeeccttiioonnss  iinn  CChhiillddrreenn 

 

Pak Armed Forces Med J 2026; 76(1):87 

12. Fasugba O, Mitchell BG, McInnes E, Koerner J, Cheng AC, 
Cheng H, et al. Increased fluid intake for the prevention of 
urinary tract infection in adults and children in all settings: a 
systematic review. J Hosp Infect 2020; 104(1): 68-77. 
http://doi.org/10.1016/j.jhin.2019.08.016 

13. Gondim R, Azevedo R, Braga AA, Veiga ML, Barroso U Jr. Risk 
factors for urinary tract infection in children with urinary 
urgency. Int Braz J Urol 2018; 44(2): 378-383. 
http://doi.org/10.1590/S1677-5538.IBJU.2017.0434 

14. Gul A, Ekici O, Zengin S, Boyaci C. Has the COVID-19 
Pandemic Affected Community-Acquired Urinary Tract 
Infections in Children? Urol J 2022; 19(5): 386-391. 
http://doi.org/10.22037/uj.v19i.7227 

15. Alrasheedy M, Abousada HJ, Abdulhaq MM, Alsayed RA, 
Alghamdi KA, Alghamdi FD, et al. Prevalence of urinary tract 
infection in children in the kingdom of Saudi Arabia. Arch Ital 
Urol Androl 2021; 93(2): 206-210. 
http://doi.org/10.4081/aiua.2021.2.206 

16. Doğan G, İpek H. Comparison of Primary and Recurrent 
Urinary Tract Infections in Children. Cureus 2020; 12(2): e7019. 
http://doi.org/10.7759/cureus.7019 

17. Leigh J, Rickard M, Sanger S, Petropoulos J, Braga LH, 
Chanchlani R et al. Antibiotic prophylaxis for prevention of 
urinary tract infections in the first year of life in children with 
vesicoureteral reflux diagnosed in the workup of antenatal 
hydronephrosis: a systematic review. Pediatr Nephrol 2020; 
35(9): 1639-1646. http://doi.org/10.1007/s00467-020-04568-6 

18. Sabih A, Leslie SW. Complicated Urinary Tract Infections. In: 
StatPearls. Treasure Island (FL): StatPearls Publishing; 2022. 

19. Alhabeeb H, Baradwan S, Kord-Varkaneh H, Tan SC, Low TY, 
Alomar O, et al. Association between body mass index and 
urinary tract infection: a systematic review and meta-analysis of 
observational cohort studies. Eat Weight Disord 2021; 26(7): 
2117-2125.  
http://doi.org/10.1007/s40519-020-01101-4 

20. Yim HE, Han KD, Kim B, Yoo KH. Impact of early-life weight 
status on urinary tract infections in children: a nationwide 
population-based study in Korea. Epidemiol Health 2021; 43: 
e2021005. http://doi.org/10.4178/epih.e2021005 

21. Alanazi AN, Alanazi RS, Alanazi EN, Alanazi RM, Rabbani U. 
Prevalence of Nocturnal Enuresis Among Children and Its 
Association With the Mental Health of Mothers in Northern 
Saudi Arabia. Cureus 2022; 14(2): e22232. 
http://doi.org/10.7759/cureus.22232 

22. Ellison JS, Dy GW, Fu BC, Holt SK, Gore JL, Merguerian PA et 
al. Neonatal Circumcision and Urinary Tract Infections in 
Infants With Hydronephrosis. Pediatrics 2018; 142(1): e20173703. 
http://doi.org/10.1542/peds.2017-3703 

23. Scholes D, Hawn TR, Roberts PL, Li SS, Stapleton AE, Zhao LP, 
Stamm WE et al. Family history and risk of recurrent cystitis and 
pyelonephritis in women. J Urol 2010; 184(2): 564-569. 
http://doi.org/10.1016/j.juro.2010.03.139 

24. Loukogeorgakis SP, Burnand K, MacDonald A, Wessely K, De 
Caluwe' D, Rahman N, et al. Renal scarring is the most 
significant predictor of breakthrough febrile urinary tract 
infection in patients with simplex and duplex primary vesico-
ureteral reflux. J Pediatr Urol 2020; 16(2): 189.e1-189.e7. 
http://doi.org/10.1016/j.jpurol.2019.11.018 

 
 
 

http://doi.org/10.22037/uj.v19i.7227
http://doi.org/10.4178/epih.e2021005
http://doi.org/10.7759/cureus.22232
http://doi.org/10.1016/j.jpurol.2019.11.018

