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Risk Factors for Urinary Tract Infection in Children

Mana Banik’, Golam Muin Uddin,? Nayar Sultana,?

ABSTRACT

Background & objective: Urinary tract infections (UTIs) are a common cause of febrile illness in young children. Due
to the absence of overt clinical features in young children, appropriate collection of urine samples, and basic diagnostic
tests at first-level health facilities in our country, UTIs are not generally reported as a cause of childhood morbidity.
Due to a lack of studies on the epidemiology, risk factors, diagnosis, treatment, prognosis, and prevention of UTI in
children in our country, the exact picture of this disease is yet unknown. This study is intended to identify the risk
factors of UTI in children in our country.

Methods:The present cross-sectional study was carried out in the Department of Pediatrics (both indoor and outdoor)
of Bangabandhu Sheikh Mujib Medical University, BIRDEM, and Dhaka Medical College Hospital over a period of 12
years from January 2015 to June 2016. A total of 201 children with signs and symptoms suspected of having urinary
tract infections were subjected to urine culture; of them, 98 had definitive UTI and the rest 103 had no UTI or possible
UTI. Several factors such as circumcisional status, constipation, encopresis, previous hospital admission, and
premature birth were investigated whether they had any role in contributing to the development of UTI.

Result:The children with UTIs were relatively young compared to those without UTIs. However, the age incidence of
UTI was found to differ by sex. About one-third of UTI cases in boys were found in the first year of life, one-third
between 2" to 3" year of life, and the rest one-third in 3 year onwards. However, the peak age incidence in girls was
observed to be 3™ year and onwards. In terms of clinical presentation, fever, and anorexia were more or less common
(52% and 43.7% respectively), abdominal pain was less common (18%), and irritability and vomiting were seldom
observed. The presence of constipation was significantly associated with UTI in children (p = 0.001). Encopresis was
considerably higher in the UTI group than in the non-UTI group (p = 0.169).

Conclusion: Children with UTI usually present with fever with or without dysuria, frequency, anorexia, and abdominal
or loin pain. While boys more often acquire the disease in their infancy, girls usually present with the problem from 3
years during their toilet training. Thus, the children presented with unexplained febrile illness or any other signs and
symptoms should be suggested for a urine culture to find the clue of febrile illness. Identification of risk factors of UTIL
will go a long way in preventing the same illness in the future.
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INTRODUCTION:

Urinary tract infection (UTI) is one of the most
important & serious infections in children. It occurs
in 3-5% of girls and 1% of boys up to 5 years, and
peaks during infancy and the toilet training period.*?
UTI may lead to renal scarring, impaired glomerular
function, early hypertension, and end-stage renal
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disease in the future.>® Treatment goals are to
eliminate the infection & prevent kidney damage.
Most UTIs in children result from ascending
infections, although haematogenous spread may be
more common in the first 12 weeks of life. UTIs in
children are usually monomicrobic, often caused by
E. coli (60-80% of cases), Proteus (more common in
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boys and children with renal stone), Klebsiella,
Enterococcus, and coagulase-ve Staphylococci.”

The periurethral area is colonized by both
anaerobic and bacteria from the
gastrointestinal tract, which serve as part of a
defense against pathogenic
microorganisms. The most common risk factor
leading to UTI is urinary stasis which deranges this
equilibrium.® This can result from vesicoureteral
reflux, bladder dysfunction, habitually infrequent
or incomplete voiding, stones, and outflow
obstruction due to labial adhesion or
constipation.®% Other probable risk factors in girls
include back-to-front wiping, poor perineal
hygiene, and bubble baths.!* The strongest risk
factors identified are renal tract abnormalities such
as vesicoutreteric reflux or a neurogenic bladder.
An uncircumcised state in boys, female gender, and
young age are also known risk factors.!?

aerobic

normal barrier

Recurrence of UTI is common in children
accounting for 12-30% of cases,'®* and usually
occurs within the first 12 months of the previous
infection. Many strategies to prevent UTI
recurrence are recommended (long-term low-dose
antibiotics, reimplementation surgery for children
with vesicoureteric reflux, circumcision for boys,
and cranberry Juice).t3!5 If the bladder contracts
strongly and without warning, the muscles
surrounding the urethra may not be able to keep
urine from passing. This often happens as a
consequence of UTI and is more common in girls.
One possible cause of daytime incontinence is an
overactive bladder. Socioeconomic status in our
country is also an important factor. Living in
crowded places, and poor sanitation may also be
responsible for UTI. Repeated infections may cause
renal scarring which may lead to hypertension.
Besides, UTI is also associated with significant
morbidity and mortality. Given the above context of
UTI in children and its consequences, it is better to
prevent UTI than to treat it. This study is,
therefore, intended to determine the risk factors of
urinary tract infections in children.
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METHODS:

This cross-sectional analytical study was conducted
in the Department of Paediatrics (both indoor and
outdoor) of Bangabandhu Sheikh Mujib Medical
University, BIRDEM and Dhaka Medical College
Hospital, Dhaka over a period of 1% years from
January 2015 to June 2016. Before commencing
the study, ethical clearance was taken from the
Institutional Review Board (IRB), Bangabandhu
Sheikh Mujib Medical University, Dhaka to carry out
this study. Children aged 1 month to 5 years
presented with signs and symptoms suspected of
having urinary tract infections (UTI) were the study
population. Children (within 1 month to 5 years),
having pus-cells > 5 /HPF on a freshly voided
sample of urine were included in the study.
Children  with predisposing  renal,
neurological, and skeletal causes such as VUR, and
PEM were excluded from the study. A total of 201
children with signs and symptoms suspected of
having urinary tract infections were subjected to
urine culture; of them, 98 exhibited growth of
microorganisms and hence were considered as
having definitive UTI, and the rest 103 without
growth were considered having no UTI or possible
UTIL.

known

Data processing and analysis were done using
SPSS (statistical package for social sciences),
version 17. The test statistics used to analyze the
data were descriptive statistics, Chi-square (y2),
and Unpaired t-tests. The data presented on a
categorical scale were compared between groups
using Chi-square (y2), while the data presented on
a continuous scale were compared between groups
using an Unpaired t-test. The level of significance
was set at 5% and a p-value < 0.05 was considered
significant.

RESULTS:

The age distribution of the children is illustrated in
Table I. Over 60% of the children with UTI were 36
or>36 months old followed by 20.4% 12-36
months, 8.2% 6-12 months, 6.1% 1-6 months
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and only 4.1% 1 or<l month old; however,
majority of children without UTI was 36 or over 36
months of age. The children with UTI were
relatively younger compared to those without UTI
(p < 0.001). In the UTI group, almost half (48%)
were male and half (52%) female, while in children
without UTI, 37.9% were male and 62.1% were
female (Table I). The relationship between age and
sex shows that out of 98 children with definitive
UTI, 47 were male and 51 were female. In the male
group, the occurrence of UTI is more common in
the 1st 3 years of life while in female children, the
majority of the UTIs were reported after 3 years of
life (p < 0.001) (Table II).

The mean weight of children with UTI at entry was
significantly lower than that in children without UTI
(p<0.001). However, the mean birth weight was
considerably higher in the former group than in the
latter group (p=0.002). The incidence of admission
after birth, history of premature birth, and kidney
problems were almost identically distributed
between children with and without UTI (p>0.05)
(Table III). UTI was rarely observed in children who
have had circumcision (p=0.019) (Table IV). Of the
clinical characteristics, fever, anorexia, irritability,
and abdominal pain demonstrated their significant
presence in children with definitive UTI than in
those without UTI (p<0.001, p<0.001, p=0.006,
and p=0.014 respectively). The presence of
constipation was significantly higher in children
with UTI than in children without UTI (p=0.001).
Encopresis was also considerably higher in the
former group than the latter group, though the
statistically  significant
(p=0.169). Dysuria was significantly higher in
children with definitive UTI than in children without
UTI (p<0.001). Dribbling was observed in a
significant proportion of children with UTI as
opposed to none in children without UTI
(p<0.001). Increased frequency was reported by
the children with definitive UTI alone (3.1%)
(p=0.114) (Table V).

difference  was not

© Ibrahim Cardiac Hospital & Research Institute

Table |. Comparison of demographic characteristics of the
children between groups

Demographic Group
characteristics url Without Ut~ Prvalue
(n=98) (n=103)
Age (months)
<1 4(4.1) 2(1.9)
1-6 6(6.1) 1(1.0)
6-12 8(8.2) 0(0.0)
12-36 20(20.4) 0(0.0)
>36 60(61.2) 100(97.1)
Mean age# 446+3.8 67.1£3.1 <0.001
Sex*
Male 47(48.0) 39(37.9) 0.148
Female 51(52.0) 64(62.1)

Figures in the parentheses indicate the corresponding %; * %>
test was done to analyze the data. #Data were analyzed using
an Unpaired t-Test and were presented as mean * SD.

Table Il. Relationship between age & sex in the occurrence of
UTl in children

Group
Age group (months) Male Female p-value
(n=47) (n=51)
<1-12 15(31.9) 7(13.8)
12-36 15(31.9) 1(2.0) <0.001

>36 17(36.2) 43(84.3)

Figures in the parentheses indicate the corresponding %;
*Chi-squared Test ()X?) was done to analyze the data.

Table lIl. Association between anthropometric characteristics and UTI

Group
Anthropometry
. : p-value

and other variables* @ liTg' 3 V\/(n:‘h:%?L)J)TI
Anthropometry*

Weight at enroliment (kg) 15.8+8.7 233492 <0.001

Birth weight (kg) 27+04 26+0.2 0.002
History of medical significance

Newborn admission* 10(10.2) 5(4.9) 0.149

Premature birth** 2(2.0) 1(1.0) 0.481

Kidney problem** 1(1.0) 2(1.9) 0.519

Figures in the parentheses indicate the corresponding %; *Chi-squared Test (%)
was done to analyze the data. **Fisher's Exact Test was done to analyze the data.
#Data were analyzed using an Unpaired t-Test and were presented as mean + SD.

Table IV. Association of circumcision and UTI in male children

Circumcision Group

uTl Without Ul P-value
(for male)* (n=47) (n=39)
Yes 1(2.1) 8(20.6) 0,019
No 46(97.9) 31(79.4)

Figures in the parentheses indicate the corresponding %;
*Chi-squared Test (%?) was done to analyze the data.
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Table V. Comparison of clinical presentation between groups

Clinical Group

i UTI WithoutUT| P-value
presentation (n=98) (n=103)

General characteristics

Fever* 51(52.0)0 12(11.7) <0.001
Malaise* 0(0.0) 2(1.9) 0.228
Anorexia* 45(43.7) 17(17.3) <0.001
Vomiting* 4(4.1) 4(3.9) 0.587
Past unexplained febrile illness* 6(6.1) 3(2.9) 0316
Irritability** 6(7.1) 0(0.0) 0.006
Abdominal pain* 18(18.4) 6(5.8) 0.014
Bowel history
Constipation* 19(19.4) 5(4.9) 0.001
Encopresis** 4(4.1) 1(1.0) 0.169
Urinary history
History of UTI** 1(1.0) 0(0.0) 0.488
Dysuria* 59(60.2) 1(1.0) <0.001
Increased Frequency** 3(3.1) 0(0.0) 0.114
Dribbling* 22(22.4) 0(0.0) <0.001

Figures in the parentheses indicate the corresponding %;
*Chi-squared Test () was done to analyze the data.
**Fisher's Exact Test was done to analyze the data.

DISCUSSION:

In the present study children with UTI was relatively
younger than those without UTI. However, the age
incidence of UTI was found to differ by sex. About
one-third of UTI cases in boys were found in the first
year of life, one-third between 2™ to 3rd year of life,
and the rest one-third in 3 year onwards. However,
the peak age incidence in girls was observed from 3
year and onwards. Other studies also put forward
similar opinions. In a WHO “Review of Urinary Tract
Infection in Children in Developed Countries”, it has
been estimated that UTIs are diagnosed in 1% of
boys and 3-8% of girls. In the first year of life, UTI is
more prevalent in boys than in girls with rates being
2.7% and 0.7% respectively.®

Most infections in boys occur in the first three
months of life.'” However, by school age, the rate
decreases in boys and increases in girls.’® In the
present study, un-circumscribed children
demonstrated their significant presence in the UTI
group (97.9%) which bears consistency with another
study,*® which described a 10-12-fold increased risk
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of UTI in uncircumcised boys. UTI is more common in
patients with a history of newborn hospital
admission. However, the difference is not statistically
significant. Other risk factors of UTI as revealed in
the present study are constipation and dysuria.
Encopresis was also considerably higher in definitive
UTI cases. In terms of clinical presentation, fever
and anorexia are more or less common (52% and
43.7% respectively), abdominal pain is less
common, and irritability and vomiting are rare. Few
studies have assessed the sensitivity, specificity, and
predictive value of symptoms and signs associated
with UTI in children.®2° Fever is the commonest
symptom of UTI in infants and the presence of other
sources of fever on clinical examination does not
exclude UTIL.2* In infants and young children,
symptoms and signs of UTI tend to be non-specific.
Older children may have symptoms including loin or
abdominal pain, frequency, dysuria, urgency,
hesitancy, enuresis, and haematuria.?> The 1999
American Academy of Pediatrics practice parameter,
based on the accompanying technical report,
recommended that UTI should be considered in any
child younger than two vyears of age with
unexplained fever.?

A study of 2411 febrile children (males up to one
year and females up to two years of age) with a
rectal temperature > 38.5°C showed an overall UTI
prevalence of 3.3%. Higher prevalence occurred in
children with malodorous urine or haematuria
(8.6%), abdominal or suprapubic tenderness
(13.2%), children who appeared ill (5.7%) or had a
fever of > 39°C (3.9%) though these signs were
uncommonly elicited. Symptoms of vomiting,
diarrhoea, irritability, and poor feeding were
common in febrile children with UTI but equally
common in children with fever due to other causes.
The Pediatric Research in Office Settings (PROS)
Febrile Infant Study showed that fever >38°C of
duration >24 hours is also a predictor of UTI.?* A UK
study has reported that a history of urine smell was
unlikely to be of benefit in UTI diagnosis.?®> Studies
have shown no difference in clinical symptoms in
children with bacteraemic and non-bacteremic
UTIs.?¢ Acute pyelonephritis is a UTI with systemic
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features including fever, vomiting, abdominal or loin
pain, and lethargy.” Nuclear renal scans have
suggested that the majority of febrile young children
with UTI will have acute pyelonephritis.'®2! Available
studies with data to assess fever as a marker of
pyelonephritis provide a wide range of sensitivity
(53% to 84%) and specificity (44% to 92%).%°
Diagnosing acute pyelonephritis using clinical and
laboratory parameters is unreliable in children
particularly those less than two years old.®

CONCLUSION:

Summarizing the above discussion, it is evident that
children with UTI usually present with fever with or
without dysuria, frequency of urination, anorexia,
and abdominal or loin pain. Boys more often suffer
from the problem in early
uncircumscribed boys are the usual victims, when
bacteria may retrograde
infections. Thus, children presenting with febrile
illness should be suspected of having urinary
infections unless otherwise proven after a urine
culture. Girls usually present with this problem from
3 years onwards during their toilet training. UTI in
children should be dealt with utmost caution, for its
association with a wide range of complications. Thus,
children presented with febrile illness should be
suggested for a urine culture to find the clue of
febrile illness.

REFERENCES:

1. Marild S, Jodal U, Orskov U. Special virulence of E. coli 01: K1:
H7 clone in acute pyelonephritis. J Pediatr 1989;115: 40-45.

infancy and

several fecal cause

2. Larcombe J. Urinary tract infection in children. CIin Evid
2004;11:509-23.

3. Jahnukainen I, Chen M, Celsi G. Mechanisms of renal
damage owing to infection. Pediatr Nephrol 2005;20(8):
1043-53.

4. Vernon SJ, Coulthard MG, Lambert HJ, et al. New renal
scarring in children who at age 3 and 4 years had normal
scans with dimercaptosuccinic acid: follow up study. BMJ
1997;315(7113):905-8.

5. Larcombe J. Urinary tract infection. Clin Evid 2002;7:377-85.

6. Sacks SH, Verrier Jones K, Roberts R, et al. Effect of
symptomless bacteriuria in childhood on subsequent
pregnancy. Lancet 1987;2(8566):991-4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

© Ibrahim Cardiac Hospital & Research Institute

Twaij M. Urinary tract infection in children; a review of its
pathogenesis and risk factors. J R Soc Health 2000;120:
220-26.

The management of urinary tract infection in children.
Drug Ther Bull 1997;35(9):65-9. doi: 10.1136/dth.1997.
35965. PMID: 9350084.

Fotter R. Pediatric uroradiology. Diagnostic imaging. Berlin,
Springer. 2001:1-27.

Peratoner L, Pennesi M, Bordugo A, et al. Kidney length and
scarring in children with wurinary tract infection:
Importance of ultrasound scans. Abdom Imaging 2005;
30(6):780-5.

Modgil G, Baverstock A. Should bubble baths be avoided in
children with urinary tract infections? Arch Dis Child
2006;91(10):863-5.

Kumar SP, Jones M, Cumming RG, Craig JC. Risk factors
for urinary tract infection in children: a population-based
study of 2856 children. J Paediatr Child Health 2009;45
(3):87-97. d0i:10.1111/.1440-1754.2008.01435.x. Epub
2009 Feb 2. PMID: 19210605.

Panartto K, Craig J, Knigt J, Howman-Files R, Sureshkumar
P, Roy L. Risk factors for recurrent urinary tract infection in
preschool children. J Pediatr Child Health 1999;35:
434-39.

Wheeler D, Vimalachandra D, Hodson EM, Roy LP, Smith G,
Craig JC. Antibiotics and surgery for vesicoureteric reflux:
a meta-analysis of randomized controlled trials. Review.
Arch Disc Child 2003;88:688-94.

Jepson RG, Williams G, Craig JC. Cranberries for preventing
urinary tract infections. Cochrane Database Syst Rev
2012;10(10):CD001321.d0i:10.1002/14651858.CD001321.
pub5. Update in: Cochrane Database Syst Rev. 2023 Apr
17;4:CD001321. PMID: 23076891; PMCID: PMC7027998.

Riccabona M. Urinary tract infections in children. Curr Opin
Urol 2003;13(1):59-62.

Roberts KB. Urinary Tract Infection: Clinical practice
guideline for the diagnosis and management of the initial
UTI in febrile infants and children 2 to 24 Months.
Pediatrics 2011;128(3):595-610.

Wiswell, TE. The Prepuce, Urinary Tract Infections, and the
Consequences. Pediatrics 2000;105(4):860-862. doi:10.
1542/peds.105.4.860

American Academy of Pediatrics, Committee on Quality
Improvement, Subcommittee on Urinary Tract Infection.
Practice parameter: the diagnosis, treatment, and
evaluation of the initial urinary tract infection in febrile
infants & young children. Pediatrics 1999;103:843- 852.

Roberts KB, Akintemi OB. The epidemiology and clinical
presentation of urinary tract infections in children younger
than 2 years of age. Pediatr Ann 1999;28(10):644-649.

64



Risk Factors for Urinary Tract Infection in Children

21.

22.

23.

24,

Shaw KN, Gorelick M, McGowan KL, et al. Prevalence of
urinary tract infection in febrile young children in the
emergency department. Pediatrics 1998;102(2). URL:
http://www.pediatrics.org/cgi/content/full/102/2/e16

Steele RW. The epidemiology and clinical presentation of
urinary tract infections in children 2 years of age through
adolescence. Pediatr Ann 1999;28(10):653-658.

American Academy of Pediatrics, Task Force on
Circumcision. Circumcision policy statement. Pediatrics
1999;103:686-693.

Newman TB, Bernzweig JA, Takayama JI, Finch SA,
Wasserman RC, Pantell RH . Urine testing and urinary tract
infections in febrile infants seen in office settings: the
Pediatric Research in Office Settings' Febrile Infant Study.
Arch Pediatr Adolesc Med 2002;156(1):44-54. doi:
10.1001/archpedi.156.1.44.

25.

26.

27.

Banik et. al.

Struthers S, Scanlon ], Parker K, Goddard J, Hallett R.
Parental reporting of smelly urine and urinary tract
infection. Arch Dis Child 2003;88:250-252.

Bachur R, Caputo GL. Bacteremia and meningitis among
infants with urinary tract infections. Pediatr Emerg Care
1995;11:280-284.

Craig JC, Hodson EM. Treatment of acute pyelonephritis in
children. BMJ 2004;24;328(7433):179-80. doi: 10.1136/
bmj.328.7433.179.

J1DILHV TVNIDIHO

s




