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Abstract

Background: Recurrent urinary tract infection (UTI) is one of the major health problems in children because of its high rate of
occurrence. This study aimed at evaluating the frequency of recurrent urinary tract infection and related factors in children aged
two months to 15 years old, refereed to the pediatric nephrology clinic of Zahedan city.
Methods: In this descriptive study, 270 children with urinary tract infection were studied. The sampling method was convenient.
Information was gathered from patients and their files. Data was analyzed by the SPSS version 18 software, using Chi Square and
T-test.
Results: The mean age of the children was 4.3 ± 3.7 years old. Thirty-four children (12.6%) were male and 236 (87.4%) female (P >
0.05). Overall, 109 children (73.6%) with recurrent UTI and 53 children (44.2%) without recurrent UTI had abnormal ultrasonography
(P = 0.001). Furthermore, 115 children (76.7%) with recurrent UTI and 100 children (83.3%) with first UTI had positive results for E.
coli culture (P = 0.177). Seventy-nine children (54.5%) with recurrent UTI and 61 children (39%) with first UTI were diagnosed to have
elimination syndrome (P = 0.067). Abnormal VCUG was found in 39 children (47.6%) of 82 children with recurrent UTI yet children
with first UTI had normal VCUG (P = 0.001).
Conclusions: There was no difference regarding age, gender, dysfunctional elimination syndrome, and urine culture in children
with recurrent UTI compared to those with first UTI, yet abnormal VCUG, kidney, and urinary tract ultrasonography were much more
common in children with recurrent UTI.
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1. Background

The most prevalent disease of the urinary system is
Urinary Tract Infection (UTI), specially in children, with a
prevalence of 9% in more than 38 C febrile infants below
60 days old (1, 2). Urinary Tract Infection is diagnosed when
105 colonies are cultured in urine sampling with the clean
catch method, more than 104 in catheter sampling, and
any colony count from suprapubic urine sampling (2-5).
Escherichia coli is the most common infecting organism
in uncomplicated UTI. It causes about 85% of community-
acquired infections and approximately 50% of nosocomial
infections. Other gram-negative microorganisms caus-
ing UTI include Proteus, Klebsiella, Citrobacter, Enterobac-
ter, and Pseudomonas spp. Gram-positive pathogens, such
as Enterococcus faecalis, Staphylococcuss aprophyticus, and
group B streptococci, can also infect the urinary tract.
Anaerobic microorganisms are frequently encountered in

suppurative infections of the genitourinary tract (6-10).
Different types of UTIs are cystitis, pyelonephritis, and re-
nal abscess in the kidney or its surrounding. Urinary tract
system and urine itself should be sterile, naturally. At least
one episode of UTI is experienced in children by the age of
11 years old and this happens in 8% and 10% of females and
males, respectively, and during life time is 30% in females
and about 1% in males. About 75% of infants below three
months old with bacteriuria are male; this value reaches
10% between three to eight months, and after 12 months of
age it is seen in girls only (11). Urinary Tract Infection in chil-
dren does not have clear signs and symptoms compared
to adults and it changes with growing up due to the un-
usual symptoms presentation like losing weight, Failure to
Thrive (FTT), anorexia, icterus or fever of unknown origin
(12, 13), yet in infants it is usually presented with FTT, nutri-
tional disorders, diarrhea, fever of unknown origin and in-
creased bilirubin gastrointestinal symptoms like colic, irri-
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tability, and agitation (7-12). Children of two to six years of
age may have gastrointestinal symptoms as well; however,
classic signs and symptoms of UTI, including urgency, dy-
suria, frequency, and lower abdominal pain, also appear.

Urinary Tract Infection accrues in males more than fe-
males in the first month of life (13-15) and is more common
in females from the second month to adulthood. Further-
more, UTI relapse is two or more episodes of infection in a
six-month period (16). Recurrence occurs with two types
of relapse and reinfection. Infection repetition with the
previous infection pathogen is called relapse. However,
reinfection is considered when infection reoccurs with
another pathogen different from the previous infection
episode. Relapse usually occurs two weeks after the end
of treatment and reinfection occurs months after the first
episode of infection (17). Children below six years of age
have are at greater risk of reinfection (6% to 18%). The risk
of reinfection within a year in a patient with one episode
of infection is nearly 25% and it reaches 50% in those with
two previous episodes of infection and 80% in children
with three previous episodes. Diagnosis is based on his-
tory taking and physical examination. Early complications
of UTI are septicemia or bacteremia and delayed, such as
hypertension, chronic renal failure, and reflux nephropa-
thy. Therefore, prompt diagnosis and treatment is of great
importance. Scar is the most common kidney parenchy-
mal disease due to pyelonephritis and is one of the most
important causes of hypertension in children and young
adults (16, 18-21). Prevention from repetitive infection and
its complication is the most important goal of treatment,
yet achieving this target needs a close consideration of
different factors, such as age, gender, and underlying dis-
eases. Behavioral disorders, such as delaying urination or
defecation, should be assessed in children with UTI to pre-
vent further episodes of infection. On the other hand, uri-
nary tract anomalies, such as vesicoureteral reflux (VUR)
are considered as an important predisposing factor for UTI,
which increase the risk of infection up to 37% (19, 22, 23).
The importance of performing such study is apparent con-
sidering the high prevalence and important complications
of UTI. Therefore, the present study aimed at assessing UTI
prevalence and its underlying factors in children aged two
months to 15 years admitted to pediatric clinics of Zahedan
City, Iran.

2. Methods

This study was a retrospective analytic cross-sectional
study with the aim of assessing UTI prevalence and its un-
derlying factors in children. The patients were selected
for the study from 2016 for one and a half years. They

were followed for at least 6 months for responding to treat-
ment. Medical records of all patients aged two months to
15 years were assessed and from them, those with two or
more episodes of UTI in the last six-month were selected.
The sampling was hospital-based. The sampling was per-
formed amongst those, who referred to pediatric clinics of
Zahedan City, Iran.

Exclusion criteria were one episode of infection and
lack of attendance to follow-up to assess reinfection. Using
sample size formula for cross sectional study “N = (Zα / E )
2 P(1-P)” with considering Zα = 1.96, α = 0.05, E = Marginal
error = 0.25, and the interest proportion of P = 0.69, 270
samples were required for the study. Convenient sampling
was used until the sample size was achieved. Several vari-
ables were recorded in designed forms, including age, gen-
der, recurrent UTI, urinary tract anomaly, cultured bacte-
ria, and elimination syndromes. After obtaining an ap-
proval from the ethics committee, patients’ documents
were assessed and required information was recorded in
special forms. In case of any reported anomaly, it was veri-
fied using ultrasonography. All data were recorded in spe-
cial forms regarding the above-mentioned variables and
bacteria grown on culture. Data was analyzed using SPSS
18 (SPSS Inc., IMB Corporation, Chicago, Illinois, USA) with
application of Chi-square and Fisher’s exact tests. The sig-
nificance level was considered at P ≤ 0.05.

3. Results

In this study, 270 children with UTI were assessed. The
mean age of the patients was 4.3 ± 3.7 years. Thirty-four
(12.6%) were male. Patients were assigned in two groups
of recurrent and non-recurrent infection. There was no
meaningful difference regarding age and gender between
the two groups (P ≥ 0.05). From 150 children with re-
current UTI, 29 (19.3%) were aged below one year, 69 (46%)
were aged one to five years, and 52 (34.7%) were aged over
five years. In this study, 109 (73.6%) children with recur-
rent UTI and 53 (44.2%) children with first UTI had urogeni-
tal anomaly; the difference was statistically significant (P
= 0.001). Escherichia coli was detected in 115 (76.7%) chil-
dren with recurrent UTI and 100 (83.3%) children with non-
recurrent infection; the difference was not statistically sig-
nificant (P = 0.177). In children with recurrent UTI, 38
(26.2%) had urine incontinency, 27 (18.6%) defecation incon-
tinency, and 14 (9.7%) both urine and feces incontinency. In
children with first UTI, 24 (20.3%) had urine incontinency,
12 (10.2%) defecation incontinency, and 10 (8.5%) both urine
and feces incontinency; the difference was not statistically
significant (P = 0.067). In this investigation, 82 children
with recurrent UTI underwent voiding cystourethrogra-
phy, which had abnormal results in 39 (47.6%). In those
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Table 1. Comparison of Recurrence of Urinary Tract Infection in Children by Age and
Gender

Variables Recurrent
Infection

Non-Recurrent
Infection

P Value

Age, mean ± SD 3.8 ± 4.5 3.6 ± 4.1 0.366

Gender,
frequency (%)

0.682

Males 20 (13.3) 14 (11.7)

Females 130 (86.7) 106 (88.3)

Total 150 (55.6) 120(44.4)

Table 2. Frequency of Recurrence of Urinary Tract Infection in Children by Age and
Gender

Variables No. %

Age, y

Less than 1 29 19.3

Between 1 - 5 69 46

More than 5 52 34.7

Total 150 100

Gender

Females 130 86.7

Males 20 13.3

Total 150 100

with non-recurrent UTI, 23 underwent VCUG and none of
them had abnormal results; the difference was statistically
meaningful (P = 0.001).

4. Discussion

This study showed no meaningful difference regard-
ing age and gender between the two groups of recurrent
and no recurrent UTI. Abnormal results of VCUG and ultra-
sonography were significantly more in children with re-
current UTI. However, E. coli and dysfunctional elimination
syndromes had no meaningful difference between the two
groups.

Jantunen et al. (24) showed that UTI occurred in most
neonates due to reversion. In another study by Snodgrass
et al. (20), the prevalence and risk factors of renal scar were
assessed in patients with febrile UTI compared to healthy
children; from the study it was found that 4% had congen-
ital renal dysplasia and 15.5% had focal defect.

The factors associated with more risks of scar forma-
tion were reflux, especially grades 4 and 5, recurrent UTI
with fever and older age. Urine analysis and culture easily
detects UTI and unwanted complication can be avoided by
prompt diagnosis and appropriate management. Recur-

rent UTI should be treated more aggressively than a simple
episode of infection (21, 25-27).

Vachvanichsanong et al. (15) conducted a follow up
study for one year to evaluate the prevalence and to de-
termine the risk factors of recurrent UTI in children. In
their study, which included all UTI children aged less than
15 years old, over a ten-year period at hospitals, they found
that recurrent UTI in normal children was low; while
in children with a genitourinary (GU) anomaly or other
underlying disease indicating an immune compromised
host, the recurrence rates were significantly higher. The
major significant risk factor of recurrent UTI was genitouri-
nary anomaly (GA) and children with GA or VUR had re-
currence rates of 43% or 37%, respectively. The results of
Vachvanichsanong et al.’s study were in the same line as
the current results in relation to the risk factors of re-
current UTI. Although different results concerning recur-
rence have been found in different studies, such differ-
ences can largely be explained by different methodologies,
ages of children, and durations of follow-up. Panaretto et
al. (28) reported a recurrence rate of 10% for UTI in normal
preschool children and 30% in children with VUR. In accor-
dance with the present study results, Panaretto et al. (28)
reported that urinary tract abnormality, such as VUR, were
more common in patients with recurrent UTI.

Mingin et al. (29) reported that 32.1% of children with
febrile UTI developed its recurrence. Pennesi et al. (30)
found that only 4.4% of children with UTI aged less than
three years had recurrent UTI after their first UTI. The re-
sults of Mingin et al. (29) and Pennesi et al. (30) were
comparable with the current study in age group of < 3
years and febrile status was the main cause of recurrent
UTI. Therefore, the results of the present study varied be-
cause of the goals and methodology.

Nuutinen and Uhari (31) reported that infants with VUR
in grades I and II were similar in UTI recurrence rate with
normal children, and infants with grades III to V VUR had
recurrent UTI more frequently than infants with low-grade
VUR. However, in contrast, Smellie et al., (32) reported that
the rates of recurrent UTI were the same between high- and
low-grade VUR.

In these two studies, VUR grading was considered as a
risk factor of recurrent UTI with dissimilar results. In the
current study, VUR without regarding its grade, was con-
sidered and revealed as a risk factor of recurrent UTI. Dias et
al. (33) in their study reported that recurrent UTIs occurred
in 16.2% of patients. After adjustment UTI as clinical presen-
tation, age < 6 months, female gender, dysfunctional elim-
ination syndrome, and severe grade of reflux it was demon-
strated as an independent predictor of recurrent UTI.

More recent studies concluded the prediction model of
recurrent UTI and allowed for early recognition of patients
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Table 3. Recurrent and Non-Recurrent Infection of Patients in Different Variable Groupsa

Variables Recurrent Infection Non-Recurrent Infection Total P Value

Urinary tract abnormalities 0.001

Yes 109 (6.73) 53 (2.44) 162 (4.60)

No 39 (4.26) 67 (8.55) 106 (6.39)

Total 148 (2.55) 120 (8.44) 268 (100)

Bacteria’s type 0.177

E. coli 115 (7.76) 100 (3.83) 215 (6.79)

Non E. coli 35 (3.23) 20 (7.16) 55 (4.20)

Total 150 (6.55) 120 (4.44) 270 (100)

Defective syndrome 0.067

Urinary incontinence 38 (2.26) 24 (3.20) 62 (6.23)

Fecal incontinence 27 (6.18) 12 (2.10) 39 (8.14)

Urinary incontinence and stool 14 (7.9) 10 (5.8) 24 (1.9)

Normal 66 (5.45) 72 (61) 138 (5.52)

Total 145 (1.55) 118 (9.44) 263 (100)

Voiding cystourethrography < 0.001

Normal 43 (4.52) 23 (100) 66 (9.62)

Abnormal 39 (6.47) 0 (0) 39 (6.47)

Total 82 (1.78) 23 (9.21) 105 (100)

aValues are expressed as No. (%).

at risk for long-term morbidity.
Bakker et al. (34) analyzed different risk factors with

the factors in the present study for recurrent UTI. They
focused on the influence of potty-training and found a
strong correlation between daytime and/or night-time
wetting, voiding frequency of more than 10 times a day,
and nocturia and recurrent UTI. Similar reports with that
of Bakker et al. indicated that fecal soiling was more fre-
quent in recurrent UTI. Bakker et al. also found a significant
correlations between recurrent UTI and single UTI.

Conway et al. (35) conducted a study to identify recur-
rent UTI risk factors in a pediatric sample and to determine
the association of antimicrobial prophylaxis with recur-
rent UTI. Among a curded group of children, < 1% had a
first UTI and race, age, and grade 4 to 5 vesicoureteral reflux
were associated with increased risk of recurrent UTI, and
the factors of gender and grade one to three vesicoureteral
reflux were not associated with risk of recurrence. They
also concluded that antimicrobial prophylaxis was not as-
sociated with decreased risk of recurrent UTI, yet was asso-
ciated with increased risk of resistant infections. Similar to
Nuutinen and Uhari (31) and Smellie’s (32) studies, Conway
et al. (35) considered the grade of vesicoureteral reflux and
reported similar results.

Sutton et al. (36) investigated recent literatures on

first febrile UTI addressed to a broad range of areas re-
garding the care of hospitalized patients. Overall, studies
supported deep attention to the potential risks, expenses,
and invasiveness of various approaches for evaluation. Pro-
posed updates to practice included utilization of urinaly-
sis for screening and diagnosis, transitioning to oral an-
timicrobials based on clinical improvement, and limiting
the routine use of voiding cystourethrogram and antimi-
crobial prophylaxis. Swerkersson et al. (37) observed simi-
larity between groups of patients regarding gender or age
and progression, regression, and unchanged status. In
progression, amongst children with vesicoureteral reflux
(VUR) grade III to V, 65% had recurrent UTI. Both VUR grade
III to V and recurrent UTI were associated with progression.
In the regression group, high percentage had no VUR or
grade I to II, and 10% had recurrent UTI. They concluded
that young children with febrile UTI do not develop renal
damage and if they do, the majority remain unchanged or
regress over time. However, up to one-fifth of children with
renal damage diagnosed after UTI are at risk of renal deteri-
oration. These children are characterized by the presence
of VUR grades III to V and recurrent febrile UTI and may
benefit from follow-up.

4 Int J Infect. 2018; 5(2):e64903.

http://intjinfection.com


Sadeghi Bojd S et al.

4.1. Study Limitation

The limitation of this study was the lack of antimicro-
bial prophylaxis consideration. A randomized trial involv-
ing children in the community setting after first UTI com-
paring daily prophylaxis versus close follow-up would sig-
nificantly improve understanding of the efficacy of antimi-
crobial prophylaxis.

4.2. Conclusion

From the study, it was concluded that recurrence was a
serious problem in UTI. Furthermore, it was demonstrated
that age, gender, dysfunctional elimination syndromes,
and urine culture were similar in patients with and with-
out recurrent urinary infection; however, VCUG and ultra-
sonography abnormal results were more prevalent in pa-
tients with recurrent UTI. It is suggested to perform fur-
ther investigations to assess urinary infection recurrence
and administer antibiotics in patients at risk of recurrent
episodes of UTI. The long-term health of UTI children needs
to be monitored in both normal children and children,
who have a GU anomaly, even when antibiotic prophylaxis
has been prescribed for indicated cases.
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