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Tae Heon Kim*, Deok Hyun Han*, Kyu-Sung Lee
Department of Urology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: The aim of this study was to evaluate the prevalence of lower urinary tract symptoms (LUTS) among Korean men 
aged ≥40 years.
Methods: We performed a population-based, cross-sectional door-to-door survey on a geographically stratified random sample 
of men aged ≥40 years. All respondents were asked about the presence of individual LUTS using a questionnaire based on 2002 
International Continence Society definitions. For comparison, we also defined nocturia as two or more nocturnal micturitions 
per night. The International Prostate Symptom Score (IPSS) questionnaire was used to assess LUTS severity. 
Results: Responses from 1,842 subjects were analyzed. The overall prevalence of LUTS was 83.4%. Storage LUTS (70.1%) were 
more prevalent than voiding (60.4%) or postmicturition LUTS (38.3%). When nocturia was defined as two or more nocturnal 
micturitions per night, voiding symptoms became most prevalent (storage, 39.7%; voiding, 60.4%; and postmicturition, 38.3%). 
More than 90% of our population described the severity of their urinary symptoms as moderate (8–19) or severe (20–35). The 
prevalence and severity of LUTS increased with age.
Conclusions: LUTS are highly prevalent among Korean men, and its prevalence increases with age. Increased public awareness 
and a larger number of treatment options are needed to appropriately manage symptoms and their consequences.
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INTRODUCTION

According to the 2002 International Continence Society (ICS) 
definitions, lower urinary tract symptoms (LUTS) include a va-
riety of storage, voiding, and postmicturition symptoms [1]. 
LUTS are recognized as a common condition in men aged ≥40 
years, and its prevalence increases with age [2-4]. Several epide-
miologic studies have focused on LUTS in Korea [5-10], as well 
as in other Asian [11-13] and Western countries [14-18]. How-
ever, the true prevalence of LUTS is difficult to determine be-
cause most studies have examined specific symptoms related to 
benign prostatic hyperplasia [8,13], urinary incontinence [7,9, 
10,14], or overactive bladder [5,6,12,15,17,18] rather than LUTS 
in general. Few prevalence studies have used the 2002 ICS symp-
tom definitions for LUTS. In addition, there are considerable 
differences across epidemiologic studies of LUTS, and reported 

prevalence rates for male populations have ranged from 13% to 
67% [5,19,20]. These differences have been attributed to incon-
sistencies in questionnaires used for symptom assessment, sur-
vey method, and study population among studies [21]. The 
prevalence of LUTS is also likely to vary across regions, races, 
and cultures.
 Therefore, we conducted an epidemiologic survey to obtain 
more comprehensive data on LUTS in Korean men using the 
2002 ICS definitions. The purpose of this study was to examine 
the prevalence of LUTS among men aged ≥40 years in a Korean 
population sample.

MATERIALS AND METHODS

A population-based, cross-sectional door-to-door survey of 
men aged ≥40 years was conducted in Korea to examine the 
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prevalence of LUTS. After obtaining informed consent, inter-
views were conducted using a questionnaire that was originally 
developed for previous EPIC study [20]. The original question-
naire was written in English (Supplementary material) and was 
translated and revised by linguists, statisticians, and clinicians 
into an appropriate Korean version [5]. All data were collected 
via individual face-to-face interviews, usually in the respondent’s 
home. The interviewers received training and were regularly 
tested to maintain consistency and quality control. This study 
was approved by the Samsung Medical Center Institutional Re-
view Board.

Survey Sampling
Participants were recruited from five Korean provinces (Seoul, 
Busan, Daegu, Daejeon, and Gwangju). A random sample was 
acquired through the Post and Address Registry of Korea using 
a two-stage sampling method. Households with a residence ad-
dress number were sampled first, followed by a sampling of male 
patients ≥40 years within these households. Men who reported 
having a urinary tract infection were excluded from this survey.

Participant Questionnaires
All respondents were asked about demographics, the presence 
of individual LUTS using 2002 ICS definitions, and symptom 
severity, as per the International Prostate Symptom Score (IPSS) 
[1,22]. The questionnaire used to evaluate LUTS in this study 
included symptoms of storage (nocturia, frequency, urgency, or 
incontinence [urgency, stress, mixed, and other]); voiding (in-
termittency, slow stream, straining, or terminal dribble); and 
postmicturition (incomplete emptying or postmicturition drib-
ble). The response options for most LUTS were measured on a 
6-point Likert scale (i.e., “not at all,” “less than 1 time in 5,” “less 
than half the time,” “about half the time,” “more than half the 
time,” and “almost always”). The 2002 ICS defined nocturia as 
waking to void one or more times per night [1]. For comparison, 
we established the second definition of nocturia as two or more 
nocturnal micturitions per night. Participants who reported ex-
periencing both urgency urinary incontinence and stress uri-
nary incontinence were considered as having “mixed urinary 
incontinence.” Participants who reported experiencing involun-
tary urinary leakage but neither urgency urinary incontinence 
nor stress urinary incontinence were considered as having “other 
urinary incontinence.” Participants who responded at least or 
more than “less than 1 time in 5” to a question were classified as 
experiencing the symptom.

 The IPSS was used to assess LUTS severity, which was classi-
fied as none (0), mild (1–7), moderate (8–19), or severe (20–35).

Sample Size
We referred to the study by Lee et al. [5] that reported a 69.4% 
prevalence rate of at least one LUTS in men aged ≥40 years. We 
calculated that, after including 1,401 participants, we would be 
able to achieve a prevalence rate of 70% with a 95% (±2.4%) 
confidence interval. Assuming an incomplete response rate of 
20%, the study required a total of 1,812 participants.

Statistical Analysis
Descriptive statistics were used to present demographic data and 
prevalence with a 95% confidence interval for individual LUTS. 
Data were summarized using mean±standard deviation for con-
tinuous variables and frequency and proportion for categorical 
variables. To account for the underlying sampling frame and to 
provide representative population prevalence estimates, the sam-
ple population was weighted by age group, household size, and 
province size. Prevalence of LUTS was stratified by age into three 
groups: 40–49, 50–59, and ≥60 years. We performed all statisti-

Table 1. Demographic data and medical comorbidities of the 
participants 

Characteristic No. (%)

No. of participants 1,842 (100)

Age group (yr)
   40–49
   50–59
   ≥60

751 (40.8)
609 (33.1)
482 (26.2)

Educational level
   High school or less
   High school graduate
   College
   College graduate

29 (1.6)
379 (20.6)

36 (2.0)
1,398 (75.9)

Marital status
   Not married
   Married
   Divorced
   Widower

85 (4.6)
1,670 (90.7)

81 (4.4)
6 (0.3)

Comorbidities
   Asthma
   Chronic cough
   Diabetes
   High blood pressure
   Neurologic disease
   Depression
   Chronic constipation

88 (4.8)
146 (7.9)
221 (12.0)
542 (29.4)

27 (1.5)
119 (6.5)
114 (6.2)
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cal analyses using the statistical software package R ver. 2.11.1 (R 
Foundation for Statistical Computing, Vienna, Austria).

RESULTS

A total of 6,873 men were contacted, and 1,842 men agreed to 
participate in the study, resulting in a response rate of 26.8%. 

The mean respondent age was 52.5±9.0 years (range, 40–78 
years). Demographic data for respondents are presented in Table 
1. Most participants were married, and about three-quarters had 
college education or higher.
 The prevalence of LUTS in the survey population is shown in 
Table 2. Of the respondents, 83.4% (1,536) reported having at 
least one LUTS. The prevalence of at least one LUTS tended to 

Table 2. Prevalence of LUTS by age 

Variable
40–49 yr 50–59 yr ≥60 yr Total

No.a) (%)b) 95% CI No.a) (%)b) 95% CI No.a) (%)b) 95% CI No.a) (%)b) 95% CI

ST
   Any ST 
      Nocturia ≥1 time/night
      Nocturia ≥2 time/night
   Nocturia ≥1 time/night
   Nocturia ≥2 time/night
   Frequency
   Urgency
   UUI
   SUI
   MUI
   Other UI
   Any UI (UUI, MUI, SUI, other)

473 (63.0)
251 (33.4)
430 (57.3)
117 (15.6)
149 (19.8)

97 (12.9)
24 (3.2)
17 (2.3)

9 (1.2)
22 (2.9)
54 (7.2)

(59.5–66.4)
(30.1–36.9)
(53.7–60.7)
(13.2–18.3)
(17.1–22.8)
(10.7–15.5)

(2.2–4.7)
(1.4–3.6)
(0.6–2.3)
(1.9–4.4)
(5.6–9.3)

426 (70.0)
230 (37.8)
393 (64.5)
107 (17.6)
136 (22.3)

98 (16.1)
32 (5.3)
18 (3.0)
14 (2.3)
21 (3.4)
57 (9.4)

(66.2–73.5)
(34.0–41.7)
(60.7–68.2)
(14.8–20.8)
(19.2–25.8)
(13.4–19.2)

(3.7–7.3)
(1.9–4.6)
(1.4–3.8)
(2.3–5.2)
(7.3–11.9)

393 (81.5)
251 (52.1)
375 (77.8)
152 (31.5)
146 (30.3)
114 (23.7)

30 (6.2)
13 (2.7)

6 (1.2)
19 (3.9)
56 (11.6)

(77.8–84.7)
(47.6–56.5)
(73.9–81.3)
(27.5–35.8)
(26.4–34.5)
(20.1–27.6)

(4.4–8.7)
(1.6–4.6)
(0.6–2.7)
(2.5–6.1)
(9.1–14.8)

1,292 (70.1)
732 (39.7)

1,198 (65.0)
376 (20.4)
431 (23.4)
309 (16.8)

86 (4.7)
48 (2.6)
29 (1.6)
62 (3.4)

167 (9.1)

(68.0–72.2)
(37.5–42.0)
(62.8–67.2)
(18.6–22.3)
(21.5–25.4)
(15.1–18.6)

(3.8–5.7)
(2.0–3.4)
(1.1–2.3)
(2.6–4.3)
(7.8–10.5)

VD
   Any VD 
   Intermittency
   Slow stream
   Straining
   Terminal dribble

425 (56.6)
120 (16.0)
226 (30.1)
191 (25.4)
362 (48.2)

(53.0–60.1)
(13.5–18.8)
(26.9–33.5)
(22.4–28.7)
(44.6–51.8)

367 (60.3)
110 (18.1)
235 (38.6)
168 (27.6)
293 (48.1)

(56.3–64.1)
(15.2–21.3)
(34.8–42.5)
(24.2–31.3)
(44.2–52.1)

320 (66.4)
131 (27.2)
256 (53.1)
180 (37.3)
255 (52.9)

(62.1–70.5)
(23.4–31.3)
(48.6–57.5)
(33.1–41.7)
(48.4–57.3)

1,112 (60.4)
361 (19.6)
717 (38.9)
539 (29.3)
910 (49.4)

(58.1–62.6)
(17.8–21.5)
(36.7–41.2)
(27.2–31.4)
(47.1–51.7)

PM
   Any PM 
   Incomplete emptying
   Postmicturition dribble

270 (36.0)
173 (23.0)
180 (24.0)

(32.6–39.4)
(20.2–26.2)
(21.1–27.1)

233 (38.3)
171 (28.1)
131 (21.5)

(34.5–42.2)
(24.7–31.8)
(18.4–24.9)

202 (41.9)
157 (32.6)
106 (22.0)

(37.6–46.4)
(28.5–36.9)
(18.5–25.9)

705 (38.3)
501 (27.2)
417 (22.6)

(36.1–40.5)
(25.2–29.3)
(20.8–24.6)

ST + VD
   Nocturia ≥1 time/night
   Nocturia ≥2 time/night

317 (42.2)
210 (28.0)

(38.7–45.8)
(24.9–31.3)

283 (46.5)
194 (31.9)

(42.5–50.4)
(28.3–35.7)

284 (58.9)
215 (44.6)

(54.5–63.2)
(40.2–49.1)

884 (48.0)
619 (33.6)

(45.7–50.3)
(31.5–35.8)

ST + PM
   Nocturia ≥1 time/night
   Nocturia ≥2 time/night

217 (28.9)
157 (20.9)

(25.8–32.2)
(18.1–24.0)

196 (32.2)
145 (23.8)

(28.6–36.0)
(20.6–27.3)

183 (38.0)
150 (31.1)

(33.7–42.4)
(27.2–35.4)

596 (32.4)
452 (24.5)

(30.3–34.5)
(22.6–26.6)

VD + PM 244 (32.5) (29.2–35.9) 216 (35.5) (31.8–39.3) 189 (39.2) (35.0–43.6) 649 (35.2) (33.1–37.4)

ST + VD + PM
   Nocturia ≥1 time/night
   Nocturia ≥2 time/night

198 (26.4)
148 (19.7)

(23.3–29.6)
(17.0–22.7)

185 (30.4)
140 (23.0)

(26.9–34.1)
(19.8–26.5)

173 (35.9)
144 (29.9)

(31.7–40.3)
(26.0–34.1)

556 (30.2)
432 (23.5)

(28.14–32.3)
(21.6–25.4)

ST or VD or PM
   Nocturia ≥1 time/night
   Nocturia ≥2 time/night

588 (78.3)
483 (64.3)

(75.2–81.1)
(60.8–67.7)

516 (84.7)
415 (68.1)

(81.7–87.4)
(64.3–71.7)

432 (89.6)
363 (75.3)

(86.6–92.0)
(71.3–79.0)

1,536 (83.4)
1,261 (68.5)

(81.6–85.0)
(66.3–70.5)

LUTS, lower urinary tract symptoms; CI, confidence interval; ST, storage symptom; VD, voiding symptom; PM, postmicturition symptom; MUI, 
mixed urinary incontinence; SUI, stress urinary incontinence; UI, urinary incontinence; UUI, urgency urinary incontinence.
a)Unweighted. b)Weighted. 
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increase with age: from 78.3% for men aged 40–49 years to 
89.6% for men aged ≥60 years. Storage symptoms were more 
prevalent than voiding or postmicturition symptoms. Nocturia 
(65.0%) was the most common storage symptom among re-
spondents, followed by frequency (23.4%) (Fig. 1A). The most 
common voiding symptom was terminal dribble (49.4%), and 
the most common postmicturition symptom was incomplete 
emptying (27.2%) (Fig. 1B, C). Combined storage and voiding 

symptoms were the most frequently reported combination 
(48.0%), and 30.2% participants reported experiencing all three 
categories of LUTS (Fig. 2A). When the definition of nocturia 
was changed to reflect two or more nocturnal micturitions per 
night, the prevalence of nocturia decreased to 20.4%, and the 
prevalence of any storage symptom decreased to 39.7%. Thus, 
voiding symptoms became the most prevalent (Fig. 2B). Com-
bined voiding and postmicturition symptoms were the most 

Fig. 2. Prevalence of lower urinary symptom types with nocturia defined as ≥1 nocturnal micturition per night (A), nocturia defined as 
≥2 nocturnal micturitions per night (B). ST, storage symptom; VD, voiding symptom; PM, postmicturition symptom.

Any VD
60.4%

A

Any ST
70.1%

Any PM
38.3% B

Any VD
60.4% Any ST

39.7%

Any PM
38.3%

Fig. 1. Prevalence of lower urinary tract symptoms. (A) Storage symptoms, (B) Voiding symptoms, and (C) Postmicturition symp-
toms. a)Prevalence (%) indicates weighted, %.
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common combination of LUTS (35.2%), and all three categories 
of LUTS were reported in 23.5% of respondents when using this 
refined definition.
 On the IPSS, 72.6% of participants reported the severity of 
urinary symptoms as moderate, 20.9% as severe, and 6.5% as 
none or mild. The severity of LUTS increased with advancing 
age; 17% of participants aged 40–49 years reported severe LUTS 
compared with 29% of those aged ≥60 years (Fig. 3).

DISCUSSION

The present study provides insights into the prevalence of LUTS 
among Korean men. The questionnaire used in this study was 
identical to that used in the EPIC study [20], which was the first 
large population-based examination of the prevalence of LUTS 
using the 2002 ICS definitions. 
 Consistent with other epidemiologic studies [3,4,20,23], our 
results demonstrate that LUTS are highly prevalent in men aged 
≥40 years, and that prevalence increases with age. Among our 
population, 83.4% reported at least one LUTS (storage, voiding, 
or postmicturition symptom), and 30.2% reported experiencing 
all three symptoms. These rates are relatively higher than those 
reported in the EPIC study [20], in which 62.5% and 8.8% re-
ported at least one LUTS and all three symptoms, respectively. 
The prevalence rates of each individual LUTS in the present 
study are also higher than those in the EPIC study. In addition, 

this study found higher prevalence rates of at least one reported 
LUTS across each age cohort compared with that reported in 
the EPIC study (40–49 years [78.3%], 50–59 years [84.7%], ≥60 
years [89.6%]; EPIC 40–59 years [62.0%], ≥60 years [80.7%]). 
The reason for the higher overall prevalence of LUTS in the 
present study is uncertain. However, these differences could be 
associated with differences in survey methodology (telephone-
based research in the EPIC study vs. face-to-face interview in 
the present study). Furthermore, a previous study suggested that 
the higher incidence of LUTS may be because of the higher ratio 
of the transition zone enlargement relative to the entire prostate 
in Korean men compared with that in Caucasians [24].
 Although the ICS defines nocturia as a complaint of an indi-
vidual who has to wake at night one or more times to void, the 
relationship between the definition and the disturbance caused 
by this symptom is unclear. A recent study demonstrated that a 
majority of people reported feeling disturbed when they experi-
enced at least two voids per night [25]. Therefore, we added an 
additional definition of nocturia as two or more voids per night. 
When we used this second definition of nocturia, the prevalence 
rates in the present study reduced substantially for both at least 
one LUTS (68.5%) and all three symptoms (23.5%). The previ-
ous prevalence of nocturia was because of the high prevalence of 
storage symptoms, when the definition of nocturia was ≥2 mic-
turitions per night; however, using this new definition, voiding 
symptoms became the most prevalent LUTS (60.4%). This is at-
tributed to the high prevalence of terminal dribble and slow 
stream in the Korean population.
 More than 90% of our population described the severity of 
their urinary symptoms as moderate or severe by using the IPSS. 
As with the prevalence of LUTS, the severity of urinary symp-
toms also increased with age. These results are similar to those 
of another Asian multinational survey that reported that almost 
90% of Asian men aged ≥40 years had as moderate or severe 
urinary symptoms [13]. 
 In the present study, face-to-face interviews were performed. 
In recent years, telephone interviews have increasingly been re-
placed with face-to-face interviews in studies involving epidemi-
ological inference, because of convenience (usually, computer-
assisted telephone interviewing) and savings in time and costs. 
However, telephone interviews may have problems in uniformi-
ty and reproducibility in addition to deviations because of the 
relative responsiveness of the subjects [26]. Although it is unclear 
whether face-to-face interviews or telephone surveys are a more 
reliable or valid assessment of LUTS prevalence, we are con-

Fig. 3. Severity of LUTS by age group. IPSS category: none (0), 
mild (1–7), moderate (8–19), or severe (20–35). LUTS, lower uri-
nary tract symptoms; IPSS, International Prostate Symptom Score.
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vinced that the method used in the present study increased reli-
ability of our data. The main advantage of face-to-face interviews 
is that the interviewer can clarify any doubt about the meaning 
of questions and ensure that the responses are properly under-
stood, by repeating or rephrasing the questions if necessary. 
 Our study has some limitations. First, assessment in the pres-
ent study, as in most population-based surveys, was based entire-
ly on self-reported symptoms, which are subject to recall bias. 
Furthermore, none of the outcomes in this study were confirmed 
by a clinical diagnosis. However, although self-reports may not 
correspond to results based on clinical diagnosis, a diagnosis ver-
ified by a rigorous clinical evaluation would not be feasible in 
such a large-scale, population-based study. Second, a particular 
weakness of this study is the low response rate (26.8%). Response 
rates in previous studies have ranged from 30% to 60% [20,27]. 
Nonresponse bias would be an issue if the subjects responding to 
our survey were consistently different from those who did not re-
spond. Unfortunately, the importance of this effect in our survey 
is unclear because we lack the necessary demographic informa-
tion on the nonrespondents in order to make a comparison.
 Despite those limitations, the results of this study have impor-
tant implications for clinical practice and emphasize the need for 
comprehensive assessments in men with LUTS. In particular, 
these data enrich the literature on LUTS in elderly men.
 In conclusion, the present results showed that LUTS are highly 
prevalent in elderly men in Korea, and that the prevalence of 
LUTS increases with age. Increased public awareness of these 
findings is needed to gain a better understanding of LUTS and to 
appropriately manage and treat the symptoms and consequences.
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