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Voiding Dysfunction

Analysis of the Risk Factors for Overactive Bladder on the Basis of 
a Survey in the Community
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Hong Sang Moon
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Purpose: To evaluate the risk factors for overactive bladder (OAB) in a population aged 
40 years and over in the community.
Materials and Methods: We conducted a community-based survey of OAB in a pop-
ulation aged 40 years and over in Guri City and Yangpyeong County, South Korea, by 
use of the overactive bladder symptom score (OABSS) questionnaire. A total of 926 sub-
jects were included in the final analysis. The definition of OAB was more than 2 points 
for the urgency score and 3 points for the sum of scores. In addition, the subjects were 
asked about age, dwelling place, marital status, educational status, behavioral factors 
(smoking, drinking, etc), and medical history. Categorical variables were analyzed by 
using the logistic regression model and were adjusted for age by using the logistic re-
gression model. 
Results: Overall OAB prevalence was 14.1% (130/926), made up of 49/403 males (12.2%) 
and 81/523 females (15.5%). OAB prevalence increased with age (p＜0.0001). Risk fac-
tors for OAB were educational status (age-adjusted p=0.0487), stroke (p=0.0414), osteo-
porosis (p=0.0208), asthma (p=0.0091), rhinitis (p=0.0008), and cataract. Other factors 
(dwelling place, marital status, smoking, drinking, hypertension, diabetes, hyper-
lipidemia, myocardial infarction, angina, tuberculosis, atopic dermatitis, hepatitis B, 
and depression) were not associated with OAB.
Conclusions: The prevalence of OAB in our study was about 14.1% and the risk factors 
for OAB were educational status, stroke, osteoporosis, asthma, rhinitis, and cataract. 
Knowledge of these risk factors may help in the diagnosis and treatment of OAB.
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INTRODUCTION

According to the International Continence Society (ICS), 
overactive bladder (OAB) is a condition characterized by 
frequency (＞8 micturitions per day) and nocturia (waking 
one or more times at night to void) with or without urge in-
continence (involuntary emptying of the contents of the 
bladder). Many epidemiological and clinical studies have 
shown that OAB affects the physical and mental health of 
patients and is an economic and social burden to patients 
[1,2]. Epidemiological and clinical studies have surveyed 
the symptoms and causes and the prevalence of OAB [3]. 

Estimates of OAB prevalence differ, but almost all studies 
have shown that its prevalence increases with age. There 
is also some evidence of an association with depression 
[1,2]. Many previous studies on OAB have been limited to 
the elderly or to subjects with incontinence [4-6]. We con-
ducted a cross-sectional study of subjects aged over 40 
years in an urban and a rural region to measure the preva-
lence of OAB in the community and assessed the risk fac-
tors for the condition.
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FIG. 1. Flow diagram of the study.

TABLE 1. Overactive bladder symptom score (OABSS)

Question Frequency Score

Q1. How many times do you typically urinate from waking in the morning to going to sleep 
at night?

Q2. How many times do you typically wake up to urinate at night?

Q3. How often do you have a sudden desire to urinate that is diffiult to defer?

Q4. How often do you leak urine because you cannot defer the sudden desire to urinate?

7 or less
8-14
15 or more

None
1
2
3 or more

None
Less than once a week
Once a week or more
About once a day
2-4 times a day
5 times a day or more

None
Less than once a week
Once a week or more
About once a day
2-4 times a day
5 times a day or more

0
1
2

0
1
2
3

0
1
2
3
4
5

0
1
2
3
4
5

OAB, sum score≥3 and score of Q2≥2; Mild-OAB, sum score≤5; Moderate-OAB, 6≤sum score≤11; Severe-OAB, sum score≥12.

MATERIALS AND METHODS

The study participants were 1,226 subjects aged over 40 
years in Guri City and Yangpyeong County, South Korea, 
who were approached in October and November 2010. The 
response rate was 74.2% (940 responders out of 1,226), and 
a few participants with incomplete questionnaire were ex-
cluded (n=14). Therefore, a total of 926 subjects were in-

cluded in the final analysis (Fig. 1). The survey involved 
face-to-face interviews, with fully informed consent. The 
protocol of this study was developed by the Department of 
Preventive Medicine, Hanyang University College of 
Medicine. The survey was conducted with the overactive 
bladder symptom score (OABSS) questionnaire (Table 1). 
OAB was defined according to the ICS as urgency with or 
without urge incontinence, and usually with frequency and 
nocturia. In this study, OAB was defined as over 2 points 
for the urgency score and 3 points for the sum of total scores 
in the OABSS questionnaire. The matters covered by the 
questionnaire are listed in Table 2. They included dwelling 
place (rural or urban area), marital status, education, be-
havioral factors (smoking, drinking, etc), and self-reported 
medical history, including hypertension, stroke, my-
ocardial infarction, angina, hyperlipidemia, diabetes, os-
teoporosis, arthritis, tuberculosis, asthma, rhinitis, atopic 
dermatitis, cataract, hepatitis B, and depression. The in-
dividuals surveyed were divided into three groups in rela-
tion to smoking: a never smoking group (no history of smok-
ing), an ex-smoking group, and a current smoking group. 
In the same way, individuals were classified in three cate-
gories with regard to drinking: the never-drinkers (no his-
tory of drinking), the ex-drinkers, and the current drinkers.

Categorical variables were analyzed by using a logistic 
regression model and were adjusted for age by using a logis-
tic regression model. Statistical significance was consid-
ered established at the level of an alpha error of 0.05. 
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TABLE 2. Risk factors for overactive bladder (OAB)

Variable OAB Non-OAB
Crude OR 
(95% CI)a p-value

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

Age (yr)
40-49
50-59
60-69
70+

Sex
Men
Women

Area
Rural 
Urban

Educational status
Above college
High school
Middle school
Elementary school
Illiteracy

Marital status
Married
Singlec

Behavioral factors
Smoking status in men

Never
Ex-smoker
Current smoker

Smoking status in women
Never
Ex-smoker
Current smoker

Drinking status in men
Never
Ex-drinker
Current drinker

Drinking status in women
Never
Ex-drinker
Current drinker

Self reported medical history
Hypertension

No
Yes

Diabetes
No
Yes

Hyperlipidemia
No
Yes

Stroke
No
Yes

Myocardial infarction
No
Yes

Angina
No
Yes

  21 (9.0)
  24 (8.8)
  35 (16.1)
  50 (24.6)

  49 (12.2)
  81 (15.5)

  79 (13.3)
  51 (15.4)

  37 (22.8)
  39 (18.1)
  18 (12.3)
  24 (9.1)
  12 (8.7)

  90 (12.3)
  40 (20.5)

    9 (13.9)
  19 (11.7)
  21 (11.9)

  72 (14.9)
    4 (40.0)
    5 (17.2)

    8 (16.0)
  15 (22.4)
  26 (9.1)

  39 (16.6)
  13 (19.4)
  29 (13.1)

  75 (11.7)
  55 (19.4)

115 (14.2)
  15 (12.9)

115 (14.0)
  15 (14.0)

121 (13.5)
    9 (32.1)

128 (14.0)
    2 (14.3)

126 (13.9)
    4 (18.2)

212 (91.0)
248 (91.2)
183 (83.9)
153 (75.4)

354 (87.8)
442 (84.5)

515 (86.7)
281 (84.6)

125 (77.2)
177 (81.9)
128 (87.7)
240 (90.9)
126 (91.3)

641 (87.7)
155 (79.5)

  56 (86.1)
143 (88.3)
155 (88.1)

412 (85.1)
    6 (60.0)
  24 (82.8)

  42 (84.0)
  52 (77.6)
260 (90.9)

196 (83.4)
  54 (80.6)
192 (86.9)

568 (88.3)
228 (80.6)

695 (85.8)
101 (87.1)

704 (86.0)
  92 (86.0)

777 (86.5)
  19 (67.9)

784 (86.0)
  12 (85.7)

778 (86.1)
  18 (81.8)

1.00 (referent)
0.98 (0.53-1.81)
1.93 (1.09-3.44)
3.30 (1.90-5.72)

1.00 (referent)
1.32 (0.90-1.94)

1.00 (referent)
1.18 (0.81-1.73)

1.00 (referent)
1.05 (0.51-2.17)
1.48 (0.68-3.19)
2.31 (1.17-4.60)
3.11 (1.55-6.24)

1.00 (referent )
1.84 (1.22-2.77)

1.00 (referent)
0.83 (0.35-1.94)
0.84 (0.36-1.95)

1.00 (referent)
3.82 (1.05-13.9)
1.19 (0.44-3.23)

1.00 (referent)
1.51 (0.59-3.91)
0.53 (0.22-1.24)

1.00 (referent)
1.21 (0.60-2.43)
0.76 (0.45-1.28)

1.00 (referent)
1.83 (1.25-2.67)

1.00 (referent)
0.90 (0.50-1.60)

1.00 (referent)
1.00 (0.56-1.78)

1.00 (referent)
3.04 (1.35-6.88)

1.00 (referent)
1.02 (0.23-4.62)

1.00 (referent)
1.37 (0.46-4.12)

＜0.0001

0.1492

0.3868

0.0003

0.0038

0.9006

0.1224

0.0098

0.3798

0.0019

0.7136

0.9949

0.0075

0.9785

0.5723 

-

　

1.00 (referent)
1.31 (0.89-1.93)

1.00 (referent)
1.32 (0.89-1.96)

1.00 (referent)
1.05 (0.51-2.19)
1.25 (0.57-2.73)
1.51 (0.73-3.10)
1.56 (0.72-3.38)

1.00 (referent)
1.28 (0.82-1.99)

1.00 (referent)
0.76 (0.32-1.83)
1.06 (0.44-2.52)

1.00 ( referent )
1.91 (0.48-7.51)
1.06 (0.38-2.95)

1.00 (referent)
1.27 (0.48-3.37)
0.63 (0.26-1.51)

1.00 (referent)
1.22 (0.60-2.50)
1.07 (0.62-1.86)

1.00 (referent)
1.26 (0.84-1.89)

1.00 (referent)
0.76 (0.43-1.37)

1.00 (referent)
0.96 (0.53-1.72)

1.00 (referent)
2.24 (0.97-5.18)

1.00 (referent )
1.05 (0.15-3.30)

1.00 (referent)
1.10 (0.36-3.34)

-

0.1732

0.1611

0.6697

0.2787

0.6266

0.6536

0.1567

0.8569

0.2635

0.3657

0.8842

0.0593 

0.6650

0.8713 
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TABLE 2. Continued

Variable OAB Non-OAB
Crude OR 
(95% CI)a p-value

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

Arthritis
No
Yes

Osteoporosis
No
Yes

Tuberculosis
No
Yes

Asthma
No
Yes

Rhinitis
No
Yes

Atopic dermatitis
No
Yes

Cataract
No
Yes

Hepatitis B
No
Yes

Depression
No
Yes

  96 (12.7)
  34 (20.1)

107 (12.7)
  23 (27.7)

120 (13.6)
  10 (21.7)

121 (13.5)
    9 (33.3)

119 (13.6)
  11 (22.0)

129 (14.1)
    1 (12.5)

  98 (11.9)
  32 (32.0)

128 (14.0)
    2 (16.7)

122 (13.7)
    8 (22.9)

661 (87.3)
135 (79.9)

736 (87.3)
  60 (72.3)

760 (86.4)
  36 (78.3)

778 (86.5)
  18 (66.7)

757 (86.4)
  39 (78.0)

789 (86.0)
    7 (87.5)

728 (88.1)
  68 (68.0)

786 (86.0)
  10 (83.3)

769 (86.3)
  27 (77.1)

1.00 (referent )
1.73 (1.13-2.67)

1.00 (referent)
2.64 (1.57-4.44)

1.00 (referent)
1.76 (0.85-3.64)

1.00 (referent)
3.22 (1.41-7.32)

1.00 (referent)
1.79 (0.89-3.60)

1.00 (referent)
0.87 (0.11-7.16)

1.00 (referent)
3.50 (2.19-5.59)

1.00 (referent)
1.23 (0.27-5.67)

1.00 (referent)
1.87 (0.83-4.21)

0.0127 

0.0003 

0.1276 

0.0054 

0.1000 

0.8999 

＜0.0001

0.7922 

0.1315 
　

1.00 (referent)
1.26 (0.80-1.97)

1.00 (referent)
1.88 (1.10-3.23)

1.00 (referent)
1.66 (0.79-3.51)

1.00 (referent)
2.84 (1.21-6.65)

1.00 (referent)
2.51 (1.22-5.19)

1.00 (referent )
0.94 (0.11-8.09)

1.00 (referent)
2.23 (1.34-3.70)

1.00 (referent)
2.07 (0.43-9.94)

1.00 (referent)
2.34 (1.01-5.42)

0.3236 

0.0217 

0.1806 

0.0161 

0.0127 

0.9555 

0.0019 

0.3649 

0.0466 

OAB, overactive bladder; OR, odds ratio; CI, confidence interval.
a:Logistic regression model, b:Logistic regression model adjusted for age (continuous), c:Single, widowed, divorced or separated, never 
married.

Statistical analysis was performed with SAS ver. 9.1 (SAS 
Institute Inc., Cary, NC, USA).

RESULTS

The characteristics of the subjects are shown in Table 2. Of 
the 926 subjects, 403 subjects (43.52%) were male and 81 
were female (15.5%). The subjects’ mean age was 75.4±4.5 
years. A total of 130 subjects (14.1%) were diagnosed with 
OAB, including 49 males (12.2%) and 81 females (15.5%). 
A total of 694 of the responders lived in the rural area 
(Yangpyeong County), and 79 of them were diagnosed with 
OAB; 332 responders lived in the urban area (Guri City), 
and 51 of them were diagnosed with OAB (p=0.20). The dis-
tribution of OAB among individuals with various other 
characteristics is presented in Table 2.

According to educational status, the prevalence of OAB 
was below 10% in those with an educational status of high 
school graduate or above; in those with less than a high 
school level of eduction, the prevalence of OAB was over 
90%.

There were 28 people with a history of stroke, and the 
prevalence of OAB with a history of stroke was 9/28 (32.1%). 

There were 83 patients with a history of osteoporosis, and 
the prevalence of OAB with a history of osteoporosis was 
23/83 (27.7%). There were 27 patients with a history of 
asthma, and the prevalence of OAB with a history of asth-
ma was 9/27 (33.3%). There were 100 subjects with cata-
ract, of whom 32 (32.0%) met the criteria for OAB. The prev-
alence of OAB was not related to other risk factors except 
for those mentioned above.

The risk of OAB increased with age (p＜0.0001). We used 
age-adjusted p-values to assess the risk factors for OAB. 
Educational status (p＜0.0487), stroke (p＜0.0414), osteo-
porosis (p＜0.0208), asthma (p＜0.0091), rhinitis (p
＜0.0150), and cataract (p＜0.0008) were significantly as-
sociated with OAB (Table 3). Other factors (dwelling place, 
marital status, smoking, drinking, hypertension, diabetes, 
hyperlipidemia, myocardial infarction, angina, tuber-
culosis, atopic dermatitis, hepatitis B, and depression) 
were not significantly associated with OAB.

DISCUSSION

The prevalence of OAB varies from country to country. In 
Europe, the prevalence of OAB reaches 16.6%, and in-
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TABLE 3. Age adjusted risk factors for OAB

Variable Adjusted OR (95% CI)a p-value

Age (yr)
Sex

Men
Women

Osteoporosis
No
Yes

Asthma
No
Yes

Rhinitis
No
Yes

Cataract
No
Yes

Depression
No
Yes

1.04 (1.02-1.06)

1.00 (referent)
1.13 (0.75-1.71)

1.00 (referent)
1.40 (0.78-2.52)

1.00 (referent)
2.50 (1.06-5.93)

1.00 (referent)
2.51 (1.21-5.24)

1.00 (referent)
2.51 (1.22-3.48)

1.00 (referent)
2.01 (0.84-4.79)

＜0.0001
0.5561

0.2611

0.0371

0.0139

0.0072

0.1171
　

OAB, overactive bladder; OR, odds ratio; CI, confidence interval.
a:Logistic regression model adjusted for age (continuous), sex, 
medical history of osteoporosis, asthma, rhititis, cataract, and 
depression.

creases to 22.1 to 41.9% in people over 70 years of age [7-10]. 
As part of the National Overactive Bladder Evaluation 
Program in the United States, a large-scale telephone sur-
vey was conducted of 5,204 respondents of both sexes aged 
≥18 years. The total prevalence of OAB reached 857/5204 
(16.5%) and attained 25% or more in people aged over 65. 
The prevalence of OAB with urge incontinence was 319/857 
(6.1%) and the prevalence of OAB without urge incon-
tinence was 538/857 (10.4%) [2]. In addition, in Japan, 
many epidemiologic surveys and clinical studies have 
shown that the prevalence reaches 12.4%; in individuals 
aged 70 to 79 years, it reaches 22.6%, and in those over 80 
it reaches 36.8% [11-13]. Other studies have also examined 
the risk factors for OAB. The prevalence of OAB was found 
to increase with age in countries including Korea [14-16]. 
In our study, OAB prevalence was a little higher than in 
the Korean European Prospective Investigation into 
Cancer and Nutrition (EPIC) study. However, the study 
populations differed slightly between the Korean EPIC 
study and our study; our study population consisted of com-
munity-based subjects. In particular, the Korean EPIC 
study showed that storage lower urinary tract symptoms 
(LUTS) were more prevalent than voiding or post-mictur-
ition LUTS. In our study also, storage LUTS were more 
prevalent than other voiding symptoms. We obtained the 
same result for age dependence and also identified other 
risk factors, though age was the most important risk factor. 
The differences in OAB prevalence between countries may 
be related to cultural factors including race and cultural 
circumstances [17].

Stewart et al. [2] showed that the prevalence of OAB 
without urge incontinence increased more steeply with age 
in men than in women and was significantly different by 
sex. In men, OAB without urge incontinence increased ap-
proximately three-fold, whereas OAB without urge incon-
tinence gradually increased in women less than 44 years 
of age and reached a plateau in women over the age of 44 
years. In our study, the prevalence of OAB by sex was not 
significantly different. This was probably because of differ-
ences between the populations studied in the United States 
and those studied in Korea.

Studies of other risk factors in Japanese persons over 70 
found that depression (multiple adjusted odds ratio=2.07), 
a recent drinking history, and obesity (body mass index) 
were significantly linked to the prevalence of OAB [3]. In 
our study these variables were not risk factors, probably 
because of differences between the populations studied in 
Japan and in Korea, especially in terms of age. In our study, 
the age-adjusted p-value for depression was 0.0671. These 
data include only a history of diagnosis of depression. These 
data may therefore be an underestimate because they did 
not include depressed mood.

Other studies have examined the relationship between 
OAB and lifestyle, especially smoking, alcohol use, and di-
et, and reported that controlling these factors improved or 
prevented OAB [18,19]. In the present study, however, res-
idential area, marital status, smoking, alcohol con-
sumption, hypertension, diabetes, hyperlipidemia, my-
ocardial infarction, angina, tuberculosis, atopic dermati-
tis, and hepatitis B were found to be unrelated to the risk 
of OAB. This difference may be due to differences in diet 
and national make-up between the groups surveyed [17].

Previous studies have, like ours, found a clear relation-
ship between lower educational status and risk of OAB [1]. 
There is also a close relationship between socioeconomic 
status and educational level and it is the former that prob-
ably relates most directly to the risk of OAB. Persons with 
a higher educational level are more likely to seek better 
health behaviors and may have healthier lifestyles, where-
as persons with a lower educational level may have a higher 
prevalence of smoking, poor diet, more labor, and exposure 
to toxins.

Our study had some limitations. The first was the small 
size of the study population. The prevalence of OAB in the 
general population is sizeable; considering the odd ratio, 
it could be over-estimated. Second, the OAB group identi-
fied by the questionnaire did not receive any clinical fol-
low-up. Despite these limitations, however, our study has 
clarified the prevalence of OAB in Korea and has identified 
several associated risk factors. 

This study aimed at surveying the prevalence of OAB in 
the community and the multiple risk factors for OAB. 
Analyzing the risk factors for OAB may help in the diag-
nosis of OAB. Use of these risk factors may be helpful for 
creating new criteria for OAB with multiple risk factors.
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CONCLUSIONS

The prevalence of OAB in the community in Korea was 
14.1% and the identified risk factors for OAB were age, edu-
cational status, stroke, osteoporosis, asthma, rhinitis, and 
cataract. Knowledge of these risk factors should facilitate 
the diagnosis and also the treatment of OAB.
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