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SEASONAL ALTERATIONS IN NOCTURIA: A FIVE-YEAR LONGITUDINAL 
RETROSPECTIVE STUDY 
 
Hypothesis / aims of study 
Patients often complain that nocturia worsens in winter and subsides in summer. However there were only a few previous papers 
which suggested seasonal alterations in nocturia. The objective of this study was to evaluate whether nocturia altered with four 
seasons in a town of east Japan and to identify risk factors among patients who developed increased nocturia in winter. 
 
Study design, materials and methods 
We conducted a longitudinal retrospective study of nocturia in 300 patients who regularly visit our hospital with benign prostatic 
hyperplasia or overactive bladder. Data were obtained from medical records in every three month for five years [2009-2013] and 
partitioned by four seasons. We evaluated differences in frequency of night-time voiding of four seasons within each year and 
over total five years. All pairwise comparisons were tested by a one-way repeated measures analysis of variance (ANOVA) 
followed by Tukey-Kramer’s post hoc test. 
We also assessed the correlation between patients with an increase in nocturia from summer to winter and the following factors: 
sex, age (≥80, 70-79, ≤69 years) and comorbidities (insomnia, hypertension [HT], diabetes mellitus [DM], stroke, and coronary 
artery disease [CAD]). 
 
Results 
Of 300 Japanese patients, 263 were male and 37 were female. Mean age (±standard deviation) was 73.4 (±8.0) years. The 
seasonal average of night-time frequency of five years was 2.223 times in spring, 2.153 times in summer, 2.241 times in autumn 
and 2.272 times in winter (Table1). Increases from summer to winter were statistically significant (0.149 times, P=0.0004) over 
five years (Table2). However, increases were insignificant in each year except 2010. 
 
The number of patients who developed a ≥0.5 times increase in nocturia from summer to winter was 84 of 283. Univariate Chi-
square testing demonstrates a statistically significant association with HT (P=0.0263), however multivariate logistic regression did 
not show any risk factors including HT (Table3). 
 

 
 

 



 
 
Interpretation of results 
In this study, a longitudinal observation for multiple years among same patients demonstrates a significant increase in nocturia in 
winter. 
 
Cold stress is known to induce detrusor overactivity through C-fiber afferent nerves. Autonomic reaction to cold exposure is also 
reported to induce HT. 
Previous large-scale studies reported a significant association of nocturia. Several mechanisms such as glomerular hyperfiltration 
and nocturnal polyuria are considered for the association.  
 
Concluding message 
This study demonstrates a statistically significant increase in nocturia in winter when compared to summer. In addition, 
hypertensive patients are more likely to increase in nocturia in winter.  
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