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Urinary Tract Infections Occur Often in the Winter

Kitta et al.

ORIGINAL ARTICLE
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Episodes of Febrile Urinary Tract Infections Occur More 
Often in the Winter in Patients with Spina Bifida

ABSTRACT

Objective: Febrile urinary tract infections, which commonly occur in spina bifida 
patients, can cause renal dysfunction. To help prevent febrile urinary tract infection 
occurrence, a better understanding of any seasonal tendencies would be beneficial.

Materials and Methods: Study points evaluated included: (i) with or without febrile 
urinary tract infections, (ii) type of urinary management in patients with febrile uri-
nary tract infections, (iii) number of febrile urinary tract infection occurrences, and (iv) 
season associated with episode. Febrile urinary tract infection was defined by medical 
records specifically ascribing the term and clinical presentations consistent with the 
diagnosis. We evaluated febrile urinary tract infection incidence per 1 person, risk odds, 
expected values, and chi-square analysis.

Results: This study examined 140 patients (79 males, 61 females). The patient's age at 
the first visit ranged from 2 days to 43.7 years old (median: 3.0 years old). The observa-
tion period was 0.6-43.7 years (median: 11.5 years). (i) Febrile urinary tract infection 
occurred in 68 cases, (ii) urinary management included: full clean intermittent catheter-
ization: 49 cases, autoaugmented bladder: 15 cases, self-voiding: 8 cases, clean inter-
mittent catheterization + indwelling catheter at night time: 5 cases, self-voiding + clean 
intermittent catheterization: 4 cases, vesicocutaneostomy: 2 cases, (iii)  number of 
febrile urinary tract infection episodes: 2 times or less: 40 cases, 3-5 times: 20 cases, 
over 6 times: 8 cases, and (iv) total number of febrile urinary tract infection episodes 
was 183, with spring: 41, summer: 44, autumn: 37, and winter: 61. Risk odds of the inci-
dence (one season vs. the other season) were spring: 0.870 (P = .425), summer: 0.954 
(P = .784), autumn: 0.755 (P = .120), and winter 1.497 (P = .009).

Conclusion: There is a significantly high incidence of febrile urinary tract infection in 
spina bifida patients in winter versus the other seasons.

Keywords: Spina bifida, febrile urinary tract infections, seasonality, neurogenic blad-
der, clean intermittent catheterization

Introduction

Spina bifida is the most common major birth defect seen in newborns, with an occurrence 
of 1 per 2000 births.1 Spina bifida arises from incomplete development of the neural tube. 
It is commonly used as a nonspecific term depending on any degree of neural tube clo-
sure (subdivided into spina bifida occulta and spina bifida aperta). Spinal dysraphism is a 
more generic term. In this report, we use spina bifida for neural tube defects following past 
reports.

Due to advancements in the medical management of this disorder, many spina bifida 
patients now survive into early adulthood and beyond. Even so, the majority of these 
patients are known to have neurogenic bladder with a potential risk of urinary tract infec-
tion, urinary incontinence, and renal failure along with a poor quality of life. In addition, 
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spina bifida patients commonly have febrile urinary tract infections 
(f-UTI) that can lead to subsequent severe renal dysfunction. The 
management goal in spina bifida patients with neurogenic bladder 
is to preserve renal function. However, similar to the characteristics 
that are seen for many infectious diseases of public health impor-
tance, it has been suggested that seasonality, in which there is a 
periodic surge in the incidence of the disorder that corresponds 
to different seasons or specific calendar periods, can play a role 
in these patients. Even so, there is conflicting evidence regarding 
the seasonality of UTIs in the literature. In our routine practice, we 
noticed that we treated more spina bifida patients for f-UTI during 
certain periods of the year and not equally throughout the year. 
Thus, the present study attempted to determine if there was an 
association between seasonality and f-UTI episodes, and if so, what 
the magnitude of this seasonality was.

Materials and Methods

This study was approved by the Ethics Committee of Hokkaido 
University. The study protocol followed the guidelines of the 
Declaration of Helsinki and was approved by the Ethics Committee 
of our institute (Institutional Review Board no.: 020-0093). This study 
was conducted in a retrospective manner, and all data were retro-
spectively investigated based on the patient’s electronic medical 
charts done with IRB permission. This is not a forward-looking clini-
cal trial, and informed consent from all patients was not required. 
Hokkaido University Hospital is in an area in the northern part of our 
country, and all patients come to the hospital from the surround-
ing area. We evaluated 140 patients (79 males, 61 females) who had 
been treated for more than 6 months. The patient's age at the first 
visit ranged from 2 days to 43.7 years old (median: 3.0 years old). The 
observation period was 0.6-43.7 years (median: 11.5 years). The study 
points examined included: (i) with or without f-UTI, (ii) type of urinary 
management in patients with f-UTI at the latest visit, (iii) the number 
of occurrences of f-UTI, and (iv) the season associated with the epi-
sode (spring—March to May; summer—June to August; autumn—
September to November; winter—December to February). All of 
these points were retrospectively investigated based on the patient’s 
electronic medical charts. Patients were considered to have f-UTI if 
they were being administered treatment for f-UTI; they exhibited any 
signs of f-UTI, such as back pain, scrotum pain, and high-grade pyuria 
with fever; or when there were any notations in their medical records 
describing the fever as f-UTI. We calculated the incidence of f-UTI 
based on 1 person (incidence of f-UTI based on each person), the risk 
odds, expected values, and the results of the chi-square analysis. And 
we performed univariate analysis as predictors of f-UTI in patients.

Results

There were 68 patients (48.6%) who had at least 1 episode of f-UTI, 
with a total of 183 episodes. The number of episodes was 1 or 2 in 40 
patients (58.8%), 3 to 5 in 20 patients (29.4%), and more than 5 in 8 
patients (11.8%). Urinary management in the f-UTI patients included: 
self-voiding: 8 cases (11.8%), self-voiding with clean intermittent 
catheterization (CIC): 4 cases (5.9%), CIC alone: 49 cases (72.1%), 
CIC + retained catheter at nighttime: 5 cases (7.4%), and vesicocuta-
neous fistula: 2 cases (0.9%), with history of autoaugmentation in 15 
cases (22.1%). And patients who do not have f-UTI are also summa-
rized in Table 1.

Figure 1 shows the relationship between f-UTI occurrences and 
the average monthly temperature within our geographical region. 
Febrile urinary tract infection episodes and incidence were higher in 
the winter (61; 0.0348) versus the spring (41; 0.0235), summer (41; 
0.0252), and autumn (37; 0.0210), with the odds ratio of the incidence 
relative to all other seasons calculated to be 1.497 (P = .009), 0.870 
(P = .425), 0.954 (P = .784), and 0.755 (P = .120), respectively (Tables 2 
and 3). There was a significant positive association between CIC alone 
(4.053 (2.032, 8.116)), self-voiding (0.2841 (0.1214, 0.7085)), history of 
augmentation surgery (3.792 (1.351, 9.899)) and f-UTI occurrences 
(Table 4).

Discussion

Spina bifida patients exhibited a significantly higher incidence of 
f-UTI in the winter versus the other seasons. To the best of our knowl-
edge, f-UTI seasonality in spina bifida patients has not been previ-
ously reported in the literature.

Filler et  al2 examined children with spina bifida and reported find-
ing that 50% had their first UTI by 15 months of age, with 44% of 
the patients having >5 UTI episodes by the time they were 15 years 
old. Furthermore, the annual incidence of UTI in patients with neu-
rogenic bladder has been reported in other studies to be as high as 
20%. Armour et al3 examined spina bifida patients for UTI admissions 
and reported a rate of 22.8 per 1000 patients, whereas patients with-
out spina bifida had a UTI admission rate of 0.44 per 1000 patients. 
In addition, Caterino et al4 reviewed emergency department admis-
sions of spina bifida patients and reported that the most common 
diagnoses included UTI. In the present study, we found that 68 
patients (48.6%) had at least 1 f-UTI episode, which was similar to 
that reported in the previous studies.

MAIN POINTS
•	 Spina bifida patients commonly have febrile urinary tract infec-

tions (f-UTI) that can lead to subsequent severe impairment of 
renal function. 

•	 This study investigated the incidence of f-UTI in spina bifida 
patients and to determine if there was an association between 
seasonality and f-UTI episodes, and if so, what the magnitude 
of this seasonality was.

•	 We have a significantly high incidence of f-UTI in spina bifida 
patients in winter rather than in other seasons.

Table 1.  Urinary Management in the Patient with f-UTI and Without 
f-UTI

Urinary Management Number (Duplicate)
Outbreak of f-UTI 

(68 Patients)
No Infections 
(72 Patients)

Full CIC 49 28
Augmented bladder 15 5
Self-voiding 8 23
CIC + indwelling catheter at 
nighttime

5 3

Self-voiding + CIC 4 9
Vesicocutaneostomy 2 0

CIC, clean intermittent catheterization; f-UTI, febrile urinary tract infections.



Kitta et al. Urinary Tract Infections Occur Often in the Winter� Urology Research and Practice 2023;49(3):211-215

213

In children with neurogenic bladder, starting from the 1970s, CIC has 
been widely recommended. Its use has proved to be an important 
advance in helping to decrease UTI and renal failure in these children. 
In the present study, CIC was performed in 85.4% of the patients. As 
spina bifida patients generally require some type of catheterization 
(CIC and indwelling) for bladder emptying, these patients com-
monly develop bacteriuria, leukocyturia, hematuria, and positive 
nitrite. However, normally these children do not usually require any 
antibiotic therapy, provided there are no additional symptoms pres-
ent, such as worsening of fever, rigors, or lower urinary tract symp-
toms, among others.5 There is an increased morbidity and mortality 
found in conjunction with catheter-associated UTIs, with secondary 

Figure 1.  Association between febrile urinary tract infection incidence and temperature. This bar graph and line graph display the 
relationship between the incidence of febrile urinary tract infections and the average monthly temperature.

Table 2.  Incidence of f-UTI Per 1 Person, Risk Odds, Expected Values, 
and the Chi-Square Analysis

Odds Ratio (95% CI) P
Spring vs. Summer 1.074 (0.751-1.535) .740

Autumn 0.895 (0.616-1.299) .620
Winter 1.481 (1.062-2.040) .047*

Summer vs. Autumn 0.833 (0.577-1.203) .407
Winter 1.379 (0.996-1.909) .097

Autumn vs. Winter 1.655 (1.175-2.332) .013*

f-UTI, febrile urinary tract infections.
We calculated the incidence of f-UTI per 1 person, risk odds, expected values, and 
chi-square analysis.
*P-value < .05.

Table 3.  Incidence of f-UTI Per 1 Person, Risk Odds, Expected Values, 
and the Chi-Square Analysis

Odds Ratio (95% CI) P
Spring VS. Summer/Autumn/Winter 0.870 (0.650-1.165) .425
Summer VS. Autumn/Winter/Spring 0.954 (0.718-1.268) .784
Autumn VS. Winter/Spring/Summer 0.755 (0.714-0.798) .120
Winter VS. Spring/Summer/Autumn 1.497 (1.438-1.559) .009*

f-UTI, febrile urinary tract infections.
We calculated the incidence of f-UTI per 1 person, risk odds, expected values, and 
chi-square analysis.
*P-value < .05.

Table 4.  Univariate Analysis as Predictors of f-UTI in Patients

OR 95% CI P
Sex 1.359 0.6761-2.615 .3700
Full CIC 4.053 2.032-8.116 <.0001*

Self-voiding 0.2841 0.1214-0.7085 .0041*

CIC + indwelling catheter 
at night time

1.825 0.4538-7.089 .4169

Self-voiding + CIC 0.4375 0.1438-1.507 .1775
History of augmentation 
surgery

3.792 1.351-9.899 .0106*

CIC, clean intermittent catheterization; f-UTI, febrile urinary tract infections; OR, 
odds ratio.
We performed univariate analysis as predictors of f-UTI in patients.
*P value < .05.
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bloodstream infections collectively the most common cause of these 
UTIs. In the present study, 7.4% of patients used the catheter only at 
nighttime, with these patients instructed not to use an indwelling 
catheter for more than 12 hours.

Urinary tract infections are considered to be one of the most com-
mon bacterial infections. Foxman et al6 reported that by the age of 
24, approximately one-third of all women have had at least 1 UTI. It 
has also been reported that some bacterial infections, such as bac-
terial meningitis, appear to exhibit a winter seasonal pattern,7 while 
other infections, such as Campylobacter and Salmonella infections, 
have been shown to be more common during the warmest months 
of the year.8 Another study has shown that 70%-80% of UTI cases 
involved Escherichia coli.9 In addition, E. coli bloodstream infections 
have recently been reported to be associated with a seasonal varia-
tion.10 On the contrary, Kito et al11 reported that there was no seasonal 
trend in detecting the frequency of isolating E. coli. At the present 
time, there is some conflict in the literature with regard to the sea-
sonality of UTIs, as some studies have shown that the UTI incidence 
was higher in the winter,12 some in the autumn,13 and others in the 
summer.14 It is possible that these differences could be due in part to 
poor methodology, seasonality assessments done in different geo-
graphical areas, or perhaps due to differences in age, sex, and com-
munity. In the present study, our results showed that the peak of the 
f-UTI incidence occurred during the winter (December to February). 
And in this study, we could not confirm all pathogens in all patients. 
At least, E. coli was confirmed the most, and Klebsiella, Pseudomonas, 
Campylobacter, etc. were also confirmed. Statistical analysis was 
not performed because of small number. Due to limited Activities 
of Daily Living (ADL), patients with spina bifida require more time 
to put on and take off their clothes during the winter. Furthermore, 
individuals who require assistance, such as self-catheterization, may 
take longer to begin voiding, compared to the summer season. There 
was a significant positive association between CIC alone type voiding 
(4.053 (2.032, 8.116)) and f-UTI occurrences. However, it is difficult to 
confirm this point. The precise processes behind the seasonality of 
f-UTI have yet to be established.

We performed univariate analysis as predictors of f-UTI in patients 
(Table 4). A positive association was observed between CIC alone, 
self-voiding, history of augmentation surgery and f-UTI occurrences. 
Regarding the urinary management method, it is thought that more 
severer the neurological abnormality, the more patients that induce 
CIC and need to augmentation surgery. In this study, the reason why 
the self-voiding patients had more f-UTI risk is that the self-void-
ing patients may have had inappropriate urination management. 
However, it is difficult to determine the exact cause. Further specula-
tion is difficult because the degree of neurological abnormalities has 
not been accurately assessed.

Increases in the temperature during the summertime can poten-
tially lead to dehydration in some individuals. It has been suggested 
that dehydration can increase the risk of UTI, by causing lower urine 
flow rates and voiding frequencies, which can subsequently delay 
bacterial ejection from the bladder.15 Furthermore, Freeman et  al16 
additionally reported finding increases in temperature led to behav-
ioral changes and more frequent sexual activity, which could be one 
reason for an increased risk of UTI.16 The present study was not able 
to confirm this speculation. However, the seasonal peak found for 
f-UTI in the present study differs from the findings reported in these 

previous reports. Therefore, the influence of dehydration and tem-
perature on UTI incidence remains unclear.

At the present time, there have yet to be widely published, defini-
tive diagnosis and management guidelines for UTI in spina bifida 
patients. Thus, since insights on the evaluation and treatments of 
UTI are not well known in this patient population, clinicians will 
often apply general pediatric guidelines. However, guidelines for the 
diagnosis, evaluation, and treatment of UTIs in children have been 
developed by the American Academy of Pediatrics. Although these 
guidelines do work well when children have normal urinary tract 
function, in the spina bifida population, the urologic complexity of 
these patients makes universal application of these practices difficult 
to enact. When a group of physicians who routinely treat spina bifida 
patients at specialty centers were surveyed, results demonstrated 
that there were differences in the data interpretation with regard to 
diagnosing and managing UTIs.17

To our knowledge, there are no f-UTI incidence time series available 
for spina bifida patients that can be used to test for the seasonality 
of f-UTI. However, being able to determine the seasonality dynam-
ics of f-UTI and the potential association with the determinants of 
infection would be of great benefit to these patients. Moreover, this 
information would also help clinicians and infection control special-
ists to better understand the infection risk factors, thereby ultimately 
helping to improve strategies for preventing these infections.

There were a few limitations to the present study. First, this was a ret-
rospective study that had a relatively small sample size. Second, since 
our department is a highly specialized university neuro-urology cen-
ter, there was a potential selection bias, as we could have included 
more severe cases than would be normally seen in the general 
population with regard to spina bifida cases. Third, in some patients, 
it is difficult to differentiate between asymptomatic significant bac-
teriuria and f-UTI. We consider a patient to have f-UTI if there has 
been a previous treatment for f-UTI, if the patient has ever reported 
any signs of f-UTI, such as back pain, scrotum pain, and high-grade 
pyuria with fever, or when there is a previous medical history that has 
described the fever as f-UTI. It could not be denied that the definition 
used in this study may lead to different results from those used in 
other studies.

In conclusion, although f-UTI of spina bifida patients has multifac-
torial etiologies, there was a significantly higher incidence of f-UTI 
observed in spina bifida patients in the winter as compared to other 
seasons. Future studies with a larger sample size will need to be con-
ducted in order to validate the results of the present study.
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