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Introduction

Overactive bladder (OAB) is a symptom complex defined by 
the International Urogynecological Association/International 
Continence Society as urgency, with or without urgency uri-
nary incontinence, usually seen with urinary frequency and 
nocturia [1]. The prevalence of OAB is diversely reported de-
pending on the characteristics of the subject group such as 
age, ethnicity, and socioeconomic status, or how to define 
OAB from as low as 2% to as high as 53% [2-5]. In 2009, the 
prevalence of OAB was reported as 10% in man and 14.3% 
in women among 2000 healthy adults in Korea [6].
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The quality of life can be significantly affected by various 
lower urinary tract symptoms, including major symptoms 
of OAB such as urgency, frequency, and nocturia. The OAB 
symptoms have broad effects on the quality of life, including 
social, mental, occupational, physical, and sexual aspects [7]. 
This becomes a factor in increasing the socioeconomic burden 
[8,9]. Therefore, a more detailed understanding on this sub-
ject is necessary. The purpose of this study is to investigate the 
prevalence, risk factors of OAB and the factors affecting the 
severity of OAB symptoms.

Materials and methods

A population-based cross-sectional study based on a ques-
tionnaire was conducted from April 2014 to April 2015 after 
getting Institutional Review Board (IRB) approval (IRB No. HYI-
14-0007-1). Five public health centers located at Gyeonggi 
province and Seoul were chosen for this purpose. A total of 
812 women aged 18–80 years responded to the survey study, 
which yielded a response rate of 81.5% (812/996).

The questionnaire consisted of 16 questions about urinary 
symptoms, 14 questions about self-treatment and the use of 
complementary and alternative medicine, and 21 questions 
about socio-demographic characteristics. The questionnaire 
also had 4 questions (number of urination episodes while 
awake, urination after awakening from sleep, urgency, and 
urge incontinence) to calculate the OAB symptom score 
(OABSS). The OAB symptoms were determined from the fre-
quency of urination, with at least 8 episodes from morning to 
night; nocturia, with at least one episode of urination during 
sleep; urgency experienced at least once a week, consisting 
of a difficult time due to an urgent urination desire; urge in-
continence, namely, losing control of urine along with urinary 
urgency symptoms. The OABSS developed by Homma et al. 
[10], in 2006 was used for the diagnosis of OAB. We used a 
Korean version of the OABSS that was developed and vali-
dated in 2011 [11]. Each symptom was scored between 0–2 
for frequency, 0–2 for nocturia, 0–5 for urgency, and 0–5 for 
urge incontinence, depending on the severity. The diagnostic 
criteria for OAB are a total OABSS of 3 and more with an 
urgency score of 2 or more. The total score of 5 or less is de-
fined as mild, a score of 6 to 11 as moderate, and a score of 
12 or more as severe OAB.

 The section of the questionnaire, regarding the self-treat-

ment and the use of complementary and alternative health 
care, contained questions on the access to the information 
about self-treatment, whether the treatment was performed 
or not, and an oriental and folk remedy was used. Likewise, 
it also contained medical care costs and the intention for par-
ticipation in public institutions for these treatment methods.

The socio-demographic characteristics included age, height, 
weight, waist circumference, marital status, number of births 
(divided into vaginal delivery and cesarean delivery), socio-
economic characteristics (religion, education, place of birth, 
occupation, and income level), status of alcohol drinking and 
smoking, amount of exercise, menopausal status, and the 
presence or absence of chronic diseases and surgical history. 
Although it was impossible to accurately diagnose metabolic 
syndrome based only on the questionnaire, participants with 
at least 2 characteristics (32 inches or above waist circumfer-
ence, hypertension, diabetes, or hyperlipidemia) were catego-
rized into the metabolic syndrome risk group.

After gathering data though the structured questionnaire, 
a coded book was prepared for the various responses ob-
tained. Thereafter, the data were converted into the mode 
that could pick the necessary information based on the re-
search problem. After checking for data completeness and 
consistency, it was analyzed using statistical tools. Data entry 
was done in excel and analyzed using the SAS statistical soft-
ware (SAS Institute, Cary, NC, USA) and R (version 2.2.0; R 
Foundation, Vienna, Austria). The research data instruments 
were checked and cleaned for their completeness and error 
in data entering.

 The prevalence of OAB was calculated by dividing the par-
ticipants into an OAB group and a non-OAB group. Then, 
variables showing differences between the 2 groups were 
identified, and the risk factors of each group were investigat-
ed. Next, to identify risk factors affecting the severity of OAB, 
the non-OAB group and mild OAB group were combined into 
one group while the moderate and severe OAB groups were 
merged into another group. Variables showing differences 
between these 2 groups were investigated.

The χ2 test and t-test were used for analyses of categorical 
variables and continuous variables, respectively. To identify risk 
factors of OAB, variables that showed significant differences 
between the 2 groups were first identified using univariate 
logistic regression analysis, and the related variables were 
identified by using the backward elimination method that 
removes least significant variables from the model one by one 
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Table 1. Demographics of patients

Characteristics Value Proportion (%)

Age (yr) 41.87 (18–80)

Body mass index (kg/m2) 21.82 (14.17–34.63)

Waist (inches) 28.2 (21–38)

Parity (number) 1.35 (0–5)

Alcohol

None 408/792 51.5

1–8/mon 366/792 46.2

≥3–4/wk 18/792 2.3

Smoking

None 772/794 97.2

Current 22/794 2.8

Exercise

≤1–2/wk 570/799 71.3

≥3–4/wk 229/799 28.7

Education

≤Middle school 33/791 4.2

≥High school 758/791 95.8

Employment 513/781 65.7

Income (Korean Won, ₩)

≤2,000,000/mon 65/751 8.7

2,000,000–4,000,000/mon 265/751 35.3

≥4,000,000/mon 421/751 56.1

Previous hysterectomy 36/624 5.8

Previous anti-incontinence operation 23/693 3.3

Previous cesarean section history 186/485 38.3

Insight and treatment history of symptoms 

  Medical treatment  48/688 7.0

  Physical treatment (magnetic chair, biofeedback) 18/658 2.7

  Self-Kegel exercise 366/772 47.4

  Self-instrument (vaginal cone, high-frequency) 17/770 2.2

  Willingness to participate treatment program provided by health service 188/279 67.4

Menopausal women 120/624 19.3

Medical disease

Hypertension 80/812 9.9

Diabetes mellitus 31/812 3.8

Hyperlipidemia 64/812 7.9

Thyroid disease 64/812 7.9

Renal disease 21/812 2.6

Rheumatoid disease 16/812 2.0

Cardiac disease 21/812 1.2

Others 94/812 11.6
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through a multivariate logistic regression analysis. In univariate 
regression analysis, a P-value of 0.25 or less was selected as 
candidate variables. Moreover, when a P-value was less than 
0.05, it was considered statistically significant in multivariate 
regression analysis.

Results

Table 1 shows the demographics of the participants. Age of 
the participants ranged from 18 to 80 years with the mean 
age of 41.8 years. Of the total participants, 21.1% were less 
than 30 years of age, 19.7% were in their 30’s, 28.3% were 
in their 40’s, 20.1% were in their 50’s, 9.2% were in their 
60’s, and 1.6% were in their 70’s.

The prevalence of OAB was 19.3% (157/812). Of whom 
55.4% (87/157), 40.8% (64/157), and 3.8% (6/157) had 
mild, moderate, and severe OAB symptoms, respectively. And 
39.2% (318/812) complained stress incontinence and 12.8% 
(104/812) experienced both stress and OAB symptoms.

Fig. 1 presents a graph showing distributions of OAB by 
age. The prevalence of OAB by age is as follows: 8.4% were 
aged less than 30 years, 10.3% were in their 30’s, 21.9% 
were in their 40’s, 22.1% were in their 50’s, 38.4% were in 
their 60’s, and 69.2% were more than 70 years, showing that 
the frequency of OAB increased with age. A similar pattern 
was observed in the severity of OAB. Mild OAB was observed 
in 9.2% of patients less than 30 years of age, 8.3% in their 
30’s, 12.1% in their 40’s, 11.3% in their 50’s, 19.2% in their 
60’s, and 0% in patients greater than 70 years. In the case of 

moderate OAB, the corresponding proportion of participants 
by age was 1.2%, 1.9%, 8.9%, 10.1%, 17.8%, and 46.2%, 
respectively. The same pattern was seen in severe OAB: 0%, 
0.9%, 0.6%, 1.4%, and 23.1%, respectively.

In order to identify factors affecting the occurrence of 
OAB, variables that showed differences between the OAB 
group and the non-OAB group were identified by univariate 
regression analysis (Table 2). The identified variables show-
ing statistically significant differences included age, weight, 
waist circumference, menopause, current employment, cur-
rent smoker, history of incontinence surgery, and diagnosis 
of hypertension, diabetes, and hyperlipidemia. In addition, 
participants who were taking medications for hypertension, 
diabetes, hyperlipidemia, or bladder disease showed statisti-
cally significant differences. Variables defined as the meta-
bolic syndrome risk group also showed differences between 
2 groups.

Multivariate logistic regression analysis was performed using 

Characteristics Value Proportion (%)

Medication

    Anti-hypertensives 64/812 7.9

    Anti-diabetics 24/812 3.0

    Lipid lowering drugs 37/812 4.6

    Thyroid drugs 32/812 4.0

    Arthritis drugs 14/812 1.7

    Cardiac disease drugs 3/812 0.4

    Renal disease drugs 4/812 0.5

    Bladder disease drugs 7/812 0.9

    Others 93/812 11.5

Values are presented as mean (range) or number/total number.

Table 1. Continued

Fig. 1. Prevalence rates according to age. OAB, overactive bladder.
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Table 2. Risk factors of overactive bladder in univariate regression analysis 

Characteristics Non-OAB OAB P-value

Age (yr) 40.2±13.9 48.9±13.4 <0.001

Height (cm) 160.2±4.8 158.9±5.3 0.054

Weight (kg) 55.4±7.4 57.5±7.6 0.008

Body mass index ≥25 kg/m2 63/615 (10.1) 33/150 (22.0) <0.001

Waist ≥32 inches 43/535 (8.0) 25/138 (18.4) 0.001

Parity 1.2±1.1 1.8±1.2 <0.001

Menopause 81/491 (16.3) 39/126 (31.0) <0.001

Employment 433/631 (68.6) 80/150(53.3) <0.001

Alcohol ≥1–2/wk 16/638 (2.5) 2/154 (1.3) 0.596

Current smoking 12/640 (2.0) 10/154 (6.5) 0.002

Exercise ≥34/wk 184/643 (28.6) 45/156 (28.8) 0.954

Medical checkup 383/633 (60.5) 105/152 (69.1) 0.050

Previous cesarean section 146/388 (37.6) 38/92 (41.3) 0.346

Previous hysterectomy 25/498 (5.0) 11/126 (8.7) 0.186

Previous anti-incontinence operation 14/546 (2.6) 9/147 (6.1) 0.032

Medical disease

Hypertension 52/653 (8.0) 28/159 (17.6) <0.001

Diabetes mellitus 19/653 (2.9) 12/159 (7.5) 0.006

Hyperlipidemia 36/653 (5.5) 28/159 (17.6) <0.001

Thyroid disease 49/653 (7.5) 28/159 (17.6) 0.417

Rheumatoid disease 8/658 (1.2) 15/159 (9.4) 0.005

Cardiac disease 11/653 (1.7) 8/159 (5.0) 0.003

Renal disease 11 /653 (1.7) 10/159 (6.3) <0.001

Medication

Hypertension 25/653 (3.8) 25/159 (15.7) <0.001

Diabetes mellitus 13/653 (2.0) 11/159 (6.9) 0.002

Hyperlipidemia 18/653 (2.8) 19/159 (11.9) <0.001

Thyroid disease 24/653 (3.7) 8/159 (5.0) 0.430

Arthritis disease 9/653 (1.4) 5/159 (3.1) 0.165

Cardiac disease 0/653 (0) 3/159 (1.9) 0.007

Renal disease 3/653 (0.5) 1/159 (0.6) 0.582

Bladder disease 1/653 (0.2) 6/159 (3.8) 0.003

Metabolic syndrome risk groupa) 33/653 (5.1) 23/159 (14.5) <0.001

Values are presented as mean±standard deviation or number (%).
OAB, overactive bladder.
a)Metabolic syndrome risk group: participants with at least 2 characteristics (waist ≥32 inches, hypertension, diabetes, and hyperlipidemia).

Table 3. Risk factors of overactive bladder in multivariate regression analysis

Characteristics Odds ratio 95% CI P-value

Age (yr) 1.044 1.026–1.062 <0.001

Current smoker 8.017 2.788–23.051 <0.001

Hyperlipidemia 2.196 1.155–4.178 0.016

Cardiovascular and renal disease 3.925 1.151–13.381 0.028

CI, confidence interval.
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the variables that were suspected to be related based on the 
results of univariate regression analysis. As a result, partici-
pants who are elderly, current smokers, and those hyperlip-
idemia, cardiovascular, and renal disease showed statistically 
significant higher risk group for OAB (Table 3).

Risk factors affecting the severity of OAB were investigated 
by comparing 2 groups, one including the combined non-
OAB and mild-OAB groups, and the other including the 
moderate-OAB and severe-OAB groups. Table 4 represents 
the results of univariate regression analysis. The identified 
variables showing statistically significant differences included 
stress urinary incontinence, incontinence operation history, 
medical or physical treatment for urinary symptom, age, 
body mass index (BMI), waist circumference, vaginal delivery 
history, educational status, job, menstrual status, diagnosis 
with hypertension, diabetes, hyperlipidemia and rheumatoid 
disease and medication for hypertension, diabetes, hyper-
lipidemia, bladder disease. The resulting variables suspected 
to affect the severity of OAB were subject to multivariate 
regression analysis, which resulted in age, current smoker 
and hyperlipidemia being correlated with the severity of OAB 
(Table 5).

Discussion

This study targeted women who have used public health 
centers with a concern for health promotion. The OAB preva-
lence rate was found to be 19.3%. This rate might be under-
estimated because the study population could not reflect the 
actual distribution of age of census. Several studies for Ko-
rean OAB have been reported. Choo et al. [12] conducted an 
epidemiologic investigation of OAB in 200 men and women 
through a telephone survey. As a result, it was found that the 
prevalence of OAB in women without urge incontinence was 
16.3%, and 15% with urge incontinence. Lee et al. [6] con-
ducted a telephone survey of 2000 Korean men and women, 
and consequently the prevalence of OAB among women was 

Table 4. Factors affecting the severity of overactive bladder in 
univariate regression analysis

Characteristics P-value

Stress urinary incontinence ≥1 time/day <0.001

History of incontinence operation 0.004

History of medical treatment for urinary symptom <0.001

Physical treatment for urinary symptom <0.001

Information of self-treatment 0.006

Age (yr) <0.001

Body mass index >25 kg/m2 <0.001

Waist circumference ≥32 inches <0.001

History of vaginal delivery <0.001

Education status <0.001

Grow-up area ≥ medium sized cities 0.027

House-wife <0.001

Income <4,000,000 ₩/mon 0.027

Current smoker 0.002

Regular medical checkup 0.046

Medical disease

Hypertension <0.001

Diabetes mellitus <0.001

Hyperlipidemia <0.001

Rheumatoid disease 0.001

Cardiac disease 0.003

Medication for

Hypertension <0.001

Diabetes mellitus <0.001

Hyperlipidemia <0.001

Arthritis 0.059

Cardiac disease 0.009

Bladder diseasea) <0.001

Operation history 0.092

Menstrual status <0.001

Metabolic syndrome numberb) <0.001

Metabolic syndrome groupc) <0.001
a)Defined as suffered by any bladder disease such as cystitis, urinary 
stone; b)Counting the number among waist circumference ≥32 
inches, hypertension, diabetes mellitus, and hyperlipidemia; c)Defined 
as 2 or more among waist circumference ≥32 inches, hypertension, 
diabetes mellitus, and hyperlipidemia.

Table 5. Factors affecting the severity of overactive bladder in multivariate regression analysis 

Characteristics Odds ratio 95% CI P-value

Age (yr) 1.048 1.030–1.066 <0.001

Current smoker 7.879 3.043–20.404 <0.001

Hyperlipidemia 2.206 1.191–4.088  0.012

CI, confidence interval.
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found to be 14.2%. In addition, it was also reported that the 
prevalence of OAB was 14.3% for 350 healthy menopausal 
women [13]. Contrary to these studies, we used a validated 
self-questionnaire of OABSS in which the scores of each uri-
nary symptoms was used for diagnosis and severity of OAB 
and not a telephone survey for the lower urinary tract symp-
toms. The differences in the type of question, for example, 
the respondents could be asked yes/no questions or for a 
detailed answer, and the Likert response scale might bring in 
different results. Also in the telephone survey, more time is 
required to complete the survey and the respondents might 
not participate if they were contacted at an inconvenient time 
and they may be less willing to open up regarding their prob-
lem as compared to an internet or self-completion survey. In 
a questionnaire study, the method how to survey, design of 
questionnaire, and study population exert strong effects on 
the results. Thus, the prevalence shows variation.

Many studies have reported that the OAB prevalence rate 
increases with age [2,3,14,15]. Our study demonstrated that 
the prevalence of OAB tended to increase with age, while the 
severity of OAB worsened. The multivariate logistic regression 
analysis indicated that age was a risk factor for both the OAB 
and severity of OAB. In addition, the age-related changes in 
the detrusor muscle could affect OAB symptoms [16].

According to the results of this study, current smoking was 
also considered to be a risk factor, consistent with the results 
of several previous studies [15,17]. Koskimäki et al. [17] re-
ported that a history of smoking increased the odds of oc-
currence of lower urinary tract symptoms, and Tähtinen et al. 
[18] reported that compared to non-smokers, smokers had an 
over 3 times higher frequency of urgency and frequent urina-
tion [18]. Smoking can cause hormonal and nutrient imbal-
ances affecting the bladder and collagen synthesis [19], and it 
has antiestrogenic effects in women [20].

Renal disease was also identified as a factor that increases 
OAB risk. According to a study by Chung et al. [21] nocturia 
increased in cases with chronic kidney disease (CKD). It is 
thought that this factor showed the same results with an in-
crease of OAB in patients with renal disease.

The risk factors vary a little from study to study. Seim et al. 
[15] from Hunt study suggested BMI, alcohol consumption, 
diabetes, history of stroke as risk factors in addition to age 
and smoking. de Boer et al. [22] reported that the risk factors 
of OAB were old age (over 75 years), overweight, menopause 
and smoking. Lugo et al. [4] reported the risk factors of OAB 

were age over 50, obesity, menopause and parity. However, 
Al-Shaiji et al. [23] found that no significant connection ex-
isted between the OAB prevalence and BMI.

Recently the study for correlation between metabolic syn-
drome and OAB has been actively done [24-27]. Although 
pathophysiology is not fully known, in animal studies using 
the fructose-fed rats (FFRs), a common model used for the 
metabolic syndrome, premicturition, unstable bladder con-
tractions suggestive of detrusor overactivity were noted in 
62.5% of the FFRs as compared with none in the controls [28]. 
Moreover, an increased expression of the muscarinic M2-M3 
receptor of mRNA and protein levels in the urothelium and 
muscle layer of the bladder with unstable bladder contrac-
tions in experimental FFRs supports the relationship of meta-
bolic syndrome-induced detrusor and autonomous nervous 
system overactivity [29]. In our study, the data were insuffi-
cient to diagnose metabolic syndrome to the minute. Instead, 
we tried to determine the relationship between OAB and 
metabolic syndrome risk group where the participants had at 
least 2 or more risk factors among waist circumference ≥32 
inches, hypertension, diabetes mellitus and hyperlipidemia. 
As shown in Table 5, our defined metabolic risk group was 
found as a significant risk factor for OAB in univariate regres-
sion analysis, however statistical significance was no longer 
observed on multiple regression analysis.

In this study, there was an additional question for the par-
ticipants of the OAB group who have tried self-treatment, 
complementary and alternative treatment. Even though a 
small percentage of the OAB group had tried self and com-
plementary treatment, 5.3% and 16.7%, respectively; data 
is not shown in the table, most of the OAB group (75.3%) 
expressed their intention to participate if the public institu-
tion would provide treatment programs. Women with urinary 
symptom typically do self-treatment, take non-prescription 
drugs, or restrict water intake. It seems that people feel a 
little ashamed to go to the doctor or receive treatment for 
urinary symptoms, whereas there is an intention to participate 
in treatment programs offered by public institution reflects 
interest and expectation for diagnosis and treatment of uri-
nary symptoms. Thus, it is of great importance to raise OAB 
awareness and organize a program for the prevention and 
treatment of OAB. In addition, the public health program for 
OAB by a multidisciplinary team could not only improve QoL 
of the affected women but could also reduce the social health 
expenditure burden in the super-aging society.
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 In conclusion, age, current smoking, hyperlipidemia, car-
diovascular and renal disease were revealed as significant risk 
factors for OAB or severity of OAB.
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