
Korean Journal of Urology
Ⓒ The Korean Urological Association, 2012 263 Korean J Urol 2012;53:263-267

www.kjurology.org
http://dx.doi.org/10.4111/kju.2012.53.4.263

Voiding Dysfunction

Prevalence and Correlates of Nocturia in Community-dwelling 
Older Men: Results from the Korean Longitudinal Study on Health 
and Aging 
Young Ju Lee, Seong Jin Jeong1, Seok Soo Byun1, Jung Jae Lee2, Ji Won Han3, Ki Woong Kim3

Department of Urology, Seoul National University College of Medicine, Seoul, 1Department of Urology, Seoul National University Bundang 
Hospital, Seoul National University College of Medicine, Seongnam, 2Department of Psychiatry, Kyungpook National University Medical 
Center, Daegu, 3Department of Neuropsychiatry, Seoul National University Bundang Hospital, Seoul National University College of 
Medicine, Seongnam, Korea 

Purpose: To determine the prevalence and correlates of nocturia in Korean commun-
ity-dwelling older men.
Materials and Methods: A study population of 439 Korean elderly men (≥65 years of 
age, including 299 men from a randomly sampled population) was sampled from resi-
dents of Seongnam, Korea. Standardized face-to-face interviews and questionnaires 
were performed. In-person interviews solicited sociodemographic information, medical 
history, Mini-Mental State Examination (MMSE) score, and measurement of body 
mass index. Transrectal ultrasonography and laboratory tests including urinalysis and 
measurement of creatinine and prostate-specific antigen were performed. For the anal-
ysis of prevalence, 299 randomly sampled men were included. Men who answered the 
International Prostate Symptom Score questionnaire (n=424) were included in the 
analysis of the correlates of nocturia. Nocturia was defined as having to get up to urinate 
two or more times per night (≥2). 
Results: The overall prevalence of nocturia was 56.0% for community-dwelling older 
men. There was a significant correlation between age and the prevalence of nocturia 
(p＜0.001). The univariate analysis revealed a significant association between nocturia 
and MMSE score (odds ratio [OR], 0.88; p＜0.001), history of benign prostatic hyper-
plasia (BPH) (OR, 2.85; p=0.003), alpha-blocker usage (OR, 2.79; p=0.018), alcohol con-
sumption (OR, 0.65; p=0.035), and smoking (OR, 0.58; p=0.025). Age, duration of educa-
tion, MMSE score, and prostate volume were also significantly associated with 
nocturia. In the multivariate regression analysis using forward elimination, nocturia 
was significantly associated with a history of BPH and MMSE score.
Conclusions: The prevalence of nocturia was 56.0% in Korean community-dwelling old-
er men. Nocturia was associated with age and a history of BPH. MMSE score was 
protective. 
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INTRODUCTION

Night-time voiding is a common urological problem. 
Nocturia is defined as waking up at night two or more times 
(≥2) to void [1]. It is more common among women at a 

younger age. In older age groups, however, it is equally or 
more common among men [2,3]. The frequency of nocturnal 
voiding increases with age for both genders [4]. Although 
it is underreported and rarely recognized as a problem [5], 
up to 60% of older men void two or more times per night [4]. 
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Moreover, it is usually bothersome and affects quality of 
life (QoL). 

Nocturia has an adverse effect on sleep, and it increases 
the risk of fracture and mortality [6,7]. Although the liter-
ature is inconsistent, previous studies have reported that 
cardiac disease, hypertension, depression, diuretics usage, 
urinary incontinence, obesity, and race are correlated with 
nocturia [8-15], which reflects the multifactorial etiology 
of nocturia. 

Several studies on nocturia have been conducted in 
Korea [16,17]. Choo et al. [16] reported a 48.2% prevalence 
of nocturia in 2005 Korean subjects (1,005 females and 
1,000 males) aged 40 to 89 years by telephone survey. The 
mean and median age of the male respondents was 
59.7±11.5 years and 60.0 years, respectively. Considering 
the fact that the incidence of nocturia increases with age 
[3] and that it is also associated with increased mortality 
[7], it is important to investigate the prevalence and corre-
lates of nocturia in the older age group. This article is the 
first population-based study in Korea to examine the prev-
alence of nocturia in an aged population (≥65 years of age). 
The aim of the present study was to estimate the prevalence 
of nocturia in community-dwelling older men and to identi-
fy the correlates of nocturia.

MATERIALS AND METHODS 

The current study was conducted as a part of the Korean 
Longitudinal Study on Health and Aging (KLoSHA), which 
was a population-based prospective cohort study on health, 
aging, and common geriatric diseases in elderly Koreans 
[18]. The baseline study was conducted from September 
2005 to August 2006, and follow-up studies will be con-
tinued at 5-year intervals. 

The baseline cohort of the KLoSHA consisted of two sam-
ples: a simple random sample (n=1,118) drawn from a pool 
of 61,730 persons aged 65 years or older living in Seongnam 
city on Aug 1, 2005, and a volunteer sample (n=3,166) that 
included all residents aged 85 years or older living in 
Seongnam city on Aug 1, 2005. The residents were invited 
to participate in the study by both letter and telephone. Of 
the 1,118 randomly sampled individuals, 299 men and 415 
women agreed to participate in the baseline KLoSHA 
study. Of the 3,166 very old residents (≥85 years of age), 
137 men and 141 women volunteered to participate in the 
baseline KLoSHA study.  We used 299 randomly sampled 
male respondents to investigate the prevalence of nocturia. 
For the correlates of nocturia, 439 male participants who 
answered the International Prostate Symptom Score 
(IPSS) questionnaire, which included 299 randomly sam-
pled respondents, were analyzed. 

To assess nocturnal voids, we defined nocturia as two or 
more nightly voids. Information about nocturia was col-
lected by using the Korean version of question 7 of the IPSS 
questionnaire (“How many times do you usually wake up 
at night to urinate?”). The response alternatives on a 0 to 
5 scale were none (0), once (1), twice (2), three times (3), four 

times (4), and five or more times (5). The prevalence of noc-
turia was estimated from the random sample of 293 sub-
jects, excluding 6 nonresponders, and the factors asso-
ciated with nocturia were identified from the whole sample 
(n=424, excluding 15 nonresponders). At each partic-
ipant's first visit, demographics and general health status 
were evaluated by using standardized self-questionnaires 
and interviews by three dementia-specialized nurses. 
Within 2 weeks of the first visit, participants arrived for a 
second visit, in which comprehensive neuropsychological 
tests were conducted by four neuropsychiatric specialists. 
Additionally, transrectal ultrasonography was performed 
for men, and laboratory tests including urinalysis, crea-
tinine, and prostate-specific antigen (PSA) were conducted 
to evaluate the participants' general physical health status 
and the presence of common geriatric disorders.

Informed consent was provided by each participant or a 
legal guardian before participating in the study. The study 
protocol was approved by the institutional review board of 
Seoul National University Bundang Hospital. The recom-
mendations of the Declaration of Helsinki for biomedical 
research involving human subjects were followed.

1. Statistical analyses 
The prevalence of nocturia was calculated and stratified by 
age (65-69, 70-74, 75-79, and ≥80 years of age) in the ran-
domly sampled respondents. For the analysis of correlates, 
nocturia was defined as a dichotomous variable with par-
ticipants who reported waking up to urinate once per night 
or not at all coded as 0 and twice or more coded as 1. Odds 
ratios for each variable were calculated from univariate 
models including no covariate adjustments and from mul-
tivariable models adjusted for the effects of age. Based on 
the result of the univariate analysis, logistic regression 
analysis using forward elimination with p＜0.2 was used 
for the multivariate analysis with a value of p＜0.05. SPSS 
ver. 17.0 (SPSS Inc., Chicago, IL, USA) was used for the 
statistical analyses. 

RESULTS

The prevalence of nocturia in Seongnam city, Korea, is 
summarized in Table 1. The overall prevalence of nocturia 
was 56.0%. The incidence of nocturia increased signifi-
cantly with age (p＜0.001). In a randomly sampled pop-
ulation, most of the participants were ＜75 years of age. The 
characteristics of the participants are shown in Table 2. 
The mean age of the 299 randomly sampled respondents 
was 71.23±5.02 years. Of these, 261 had a spouse. 

Participants with nocturia tended to be older, be less edu-
cated, drink less coffee, have a lower IPSS-QoL score, have 
a lower MMSE score, have a higher PSA, and have a larger 
prostate. Although the number was small and was insignif-
icant, people taking diuretics were more common in the 
nocturia group (p=0.180). There were no statistically sig-
nificant differences between the nocturia and non-nocturia 
group except for depression and history of benign prostatic 
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TABLE 1. Prevalence of the nocturia in Seongnam, Korea

Age (yr)
Prevalence of 
nocturia (%)

No.

65-69
70-74
75-79
≥80
Total 

49.6
56.1
65.0
83.3
56.0

  68/137
  55/98
  26/41
  15/18
164/293

TABLE 2. Characteristics of the participants

Characteristic Randomly sampled population All others Total

No.
Age (yr) 

65-69
70-79
80-89
≥90

Mean age (yr)
Education (yr)
Having spouse 
Alcohol consumption
Smoker
Cups of coffee a day 
MMSE score 
BMI (kg/m2)
TZV of prostate (ml) 
Volume of prostate (ml)  
Hypertension 
Diabetes mellitus 
Stroke 
Depression
History of BPH 

299

138
140
  21
    0

71.23±5.02
10.83±5.09

261
155/294
  80/292

  2.43±1.08
25.60±3.37
23.17±5.36

  18.99±14.12
  40.46±18.13

129/212
  56/155

32/87
  15/299
  67/111

140

    1
    3
114
  22

86.99±3.40
  9.31±4.94

  90
  39/135
  15/135

  2.13±1.03
22.98±4.66
20.02±8.21

  24.39±18.58
  43.02±22.06

55/74
18/32
14/47

  14/137
25/76

439

139
143
135
  22

  76.26±8.656
10.34±5.09

351
194/429
  95/427

  2.34±1.07
24.77±4.00
22.17±6.56

  20.61±15.77
  41.23±19.41

184/286
  74/187
  46/134
  29/436
  92/187

MMSE, Mini-Mental Status Exam; BMI, body mass index; TZV, transitional zone volume; BPH, benign prostatic hyperplasia.

hyperplasia (BPH). Past and current medical history such 
as diabetes mellitus, hypertension, angina, myocardial in-
farction, stroke, asthma, pneumonia, tuberculosis, and 
other respiratory diseases were included in the analysis 
but did not show any statistically significant differences 
between the nocturia and non-nocturia group. 

Data from the univariate analysis for the correlates of 
nocturia are presented in Table 3. Nocturia was significan-
tly associated with age. After adjustment for age, the re-
sults from the univariate analysis revealed that a lower 
MMSE score, a history of BPH, alpha-blocker usage, and 
transitional zone volume of the prostate were significantly 
associated with nocturia. The multivariate logistic re-
gression analysis using the forward elimination method re-
vealed that nocturia was associated with a history of BPH 
and a lower MMSE score (Table 4). 

DISCUSSION

Several studies regarding the prevalence of nocturia have 

been conducted in Europe and America. In Korea, however, 
few community-based studies have been conducted, and 
most of those were composed of young people. This is the 
first community-based study of nocturia in an aged pop-
ulation in Korea. For the analysis of correlates, 424 elderly 
men were studied, and about one third of them were ≥80 
years of age. This study is meaningful because of the high 
prevalence of nocturia in the aged population. 

The current study demonstrated a high prevalence of 
nocturia in community-dwelling older Korean men, in-
dicating the need for proper assessment of nocturia in aged 
populations. The overall prevalence of nocturia was 56.0%, 
which is concordant with other previously reported studies 
[4].

In Korea, one study that utilized a telephone survey re-
ported that about 60% of men aged 70 to 79 years and about 
80% of men aged 80 to 89 years routinely had two or more 
nocturnal voiding episodes [16]. In this study, we used a 
randomly sampled population only for the analysis of 
prevalence. If we had included all the other participants, 
mostly representing participants in their 80s or 90s, the 
prevalence would have been much higher than this result. 
Volunteers composed of mostly participants aged 80 or old-
er revealed a slightly higher but similar incidence of noctu-
ria as presented in our results. 

In previous studies, nocturia was shown to be correlated 
with age [2,4,16,19,20]. This was also evident in the present 
study. According to the population-based Finnish National 
Nocturia and Overactive Bladder (FINNO) study, urgency 
and snoring (both sexes), BPH (men only), and being over-
weight (women only) accounted for the largest proportion 
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TABLE 3. Correlates of nocturia in the univariate analysis 

Variable OR (95% CI) p-value Age-adjusted OR (95% CI) p-value

Age (yr)
Education (yr)
Alcohol 
Smoking 
Cups of coffee a day
Marriage 
MMSE score
BMI (kg/m2)
Diabetes mellitus 
Hypertension 
Angina 
Myocardiac infarction
Stroke 
Respiratory diseases
Depression 
History of BPH
Diuretics 
Alpha blocker 
TZV of prostate (ml)

1.08 (1.06-1.11)
0.95 (0.91-0.99)
0.65 (0.43-0.97)
0.58 (0.36-0.93)
0.83 (0.69-1.00)
0.54 (0.30-0.95)
0.88 (0.82-0.94)
0.97 (0.93-1.01)
1.29 (0.70-2.36)
1.20 (0.73-1.98)
1.05 (0.34-3.23)
0.91 (0.24-3.38)
1.36 (0.62-3.07)
1.22 (0.78-1.92)
2.63 (0.98-7.06)
2.85 (1.44-5.67)
1.71 (0.78-3.75)
2.79 (1.19-6.51)
1.03 (1.01-1.04)

＜0.001
0.011
0.035
0.025
0.047
0.034

＜0.001
0.094
0.416
0.468
0.927
0.882
0.436
0.388
0.055
0.003
0.184
0.018
0.003

0.97 (0.93-1.01)
0.84 (0.55-1.29)
0.73 (0.44-1.19)
0.90 (0.74-1.09)
0.89 (0.48-1.65)
0.93 (0.86-0.99)
1.00 (0.96-1.03)
1.14 (0.61-2.14)
1.04 (0.62-1.75)
0.77 (0.23-2.55)
1.15 (0.29-4.46)
1.59 (0.67-3.76)
1.13 (0.70-1.81)
2.24 (0.80-6.22)
2.63 (1.29-5.34)
1.59 (0.71-3.55)
2.49 (1.05-5.92)
1.02 (1.00-1.04)

0.105
0.429
0.200
0.276
0.702
0.030
0.819
0.680
0.877
0.662
0.846
0.293
0.619
0.123
0.008
0.263
0.039
0.031

OR, odds ratio; CI, confidence interval; MMSE, Mini-Mental Status Exam; BMI, body mass index; BPH, benign prostatic hyperplasia; 
TZV, transitional zone volume; Respiratory diseases, included asthma, chronic bronchitis, pneumonia, emphysema, tuberculosis, and 
other respiratory diseases.

TABLE 4. Correlates of nocturia in the multivariable analysis

Variable OR (95% CI) p-value

History of BPH
MMSE score 
Age
Education (yr)
Depression 
Alpha-blocker 
TZV of prostate 

3.02 (1.08-8.41)
0.64 (0.46-0.88)
0.98 (0.91-1.05)
0.96 (0.83-1.10)
2.08 (0.32-13.42)
3.49 (0.89-13.69)
1.05 (0.97-1.15)

0.035
0.006
0.600
0.536
0.440
0.073
0.248

OR, odds ratio; CI, confidence interval; BPH, benign prostatic hy-
perplasia; MMSE, Mini-Mental Status Exam; TZV, transitional 
zone volume.

of individuals with nocturia [15]. However, none of the cor-
relates affected 50% or more of men with nocturia, which 
thus reflects the multifactorial etiology of nocturia. In the 
present study, a history of BPH was associated with noctu-
ria in the multivariate analysis. In comparison with the 
FINNO study, which revealed associations of prostate can-
cer, antidepressant usage, restless legs syndrome, and obe-
sity with nocturia in men at the population level, the pres-
ent study revealed that none of the modifiable medical con-
ditions, such as diabetes mellitus, hypertension, and coro-
nary heart disease, was associated with nocturia. Unlike 
the previous studies reporting an association of obesity and 
higher body mass index (BMI) with nocturia [12], BMI was 
not associated with nocturia in this analysis, partly be-
cause of the lower incidence of high BMI in the study 
population. More than 60% of the participants had a BMI 

less than 25 kg/m2 in both the nocturia and the non-noctu-
ria groups. 

The MMSE score is a brief 30-point questionnaire that 
is used to screen for cognitive impairment in general and 
dementia in particular. Any score ≥25 points out of 30 is 
normal. The MMSE score is affected by educational attain-
ment and age [21]. A previous study reported a correlation 
between nocturia and MMSE score, with a higher MMSE 
score being protective [19]. In our study, persons who had 
nocturia appeared to have a lower MMSE score (OR, 0.64, 
95% confidence interval, 0.46-0.88, p=0.006). The mean 
MMSE score was 24.36±4.005 in the nocturia group and 
25.93±3.388 in the non-nocturia group. Individuals with 
nocturia tended to be older and less educated, which might 
have affected the MMSE score. 

Nowadays, it is recommended that a flow-volume chart 
be used as a key diagnostic tool to assess the exact status 
of nocturia [4], because self-reported questionnaires might 
not reflect the exact frequency of nocturnal voiding [22]. We 
used question 7 on the IPSS questionnaire. This was partly 
because this study was part of a large population-based 
surveillance study and the participants were not patients 
by definition. Thus, we could not get a voiding diary from 
every participant. However, in the course of in-person in-
terviews, we explained thoroughly to the participants the 
contents of the questionnaires to minimize bias; thus, the 
present data could well be an accurate report of nocturia. 
In addition, many previous studies have used ques-
tionnaires to assess nocturia [2,15,19,23].

The limitations of this study are the relatively small 
number of subjects (424) and the lack of a flow-volume chart 
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in the assessment. Nocturnal polyuria other than BPH or 
overactive bladder is one of major causes of nocturia. With 
the lack of a flow-volume chart, we could not discriminate 
nocturnal polyuria from other causes of nocturia. 

Despite those limitations, the results of this study enrich 
the literature on nocturia in Korea. Study strengths in-
clude its community-based design within Korean elders 
and the rigorous evaluation of participants thorough 
in-person interviews, which solicited information concern-
ing past and current medical history, including medi-
cations, laboratory tests, and transrectal ultrasonography 
of the prostate, for all participants. Also, for the analysis 
of correlates, there was an almost even distribution in the 
study population of those aged 65 to 69, 70 to 79, and ≥80 
years.  

CONCLUSIONS

The results of this study revealed that the overall preva-
lence of nocturia in community-dwelling older Korean men 
is 56.0%. Nocturia was associated with age and a history 
of BPH. The MMSE score was protective. 
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