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Abstract
Purpose: To determine the prevalence of the overactive bladder (OAB) syndrome in an urban population by using
the International Continence Society (ICS) definition and to determine its impact on quality of life and sexual
function.
Methods: Women and men participating in a health screening project in the area of Vienna completed the Bristol
Lower Urinary Tract Symptoms (LUTS) questionnaire. To assess the prevalence of OAB the 2002 ICS definition
was applied. In addition, all participants underwent a detailed health examination, including physical assessment,
evaluation of life style factors, laboratory study and urinalysis.
Results: A total of 1199 men and 1219 women aged 20–91 years were analysed. The prevalence of OAB in men
(48.5 � 13.1 years) was 10.2% (OABdry: 8.4%; OABwet: 1.8%) and 16.8% in women (49.5 � 13.5 years;
OABdry:10.3%; OABwet: 6.5%). In women, the prevalence of OABdry remained fairly stable over 6 life decades,
while OABwet increased substantially after the age of 40 years. In men OABwet and OABdry increased after the third
life decade. In men with OAB, 48% did not report a negative impact on quality of life, 36% had minimal, 9.8%
moderate and 2.5% severe impairment; the respective percentages for women were 53%, 33%, 7.3% and 6.3%.
OABwet had a more profound impact on quality of life. A negative impact of OAB on sexuality was reported by 24%
of men and 31% of women.
Conclusion: The high prevalence of OAB in this population, its negative impact of quality of life and sexuality
underline the importance of this syndrome.
# 2005 Elsevier B.V. All rights reserved.
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1. Introduction

According to the International Continence Society
(ICS) ‘‘urgency, with or without urge incontinence,
usually with frequency and nocturia, can be described
as the overactive bladder (OAB) syndrome, urge syn-
drome or urgency-frequency syndrome. These terms
can be used if there is no proven infection or obvious
pathology’’ [1]. There is a continuing debate regarding
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the appropriateness of this definition, it has been
questioned whether OAB is really a syndrome, parti-
cularly because the symptoms frequency, urgency and
urge incontinence do not indicate a single disease [8].
Instead they are a set of symptoms for various diseases,
such as detrusor overactivity, detrusor hypersensitivity,
infravesical obstruction, bladder neck insufficiency
and polyuria, just to mention some [8]. Nevertheless
the term OAB (syndrome) became popular in the
urological field within the past 3–4 years [2–8].

It is generally accepted that OAB is a highly pre-
valent disorder that increases with age in both sexes
and that has a profound impact on quality of life. Solid
.
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data on the prevalence of OAB in both sexes are scant.
Three large-scale studies on the prevalence of OAB
have recently been published [9–11]. Unfortunately,
these three studies used individual definitions of OAB,
none of which was entirely conform to the current ICS
proposal [9–11]. As a result of this inconsistency,
substantial differences on OAB prevalence rates have
been reported [9–11].

To circumvent these shortcomings, we aimed to
assess the prevalence of OAB in both sexes using
the most recent 2002 ICS definition. Almost 2500
consecutive men and women with an age range of
20–91 years, participating in a health screening project
in the area of Vienna, entered this analysis.
2. Methods

2.1. Study design

Voluntary health examinations free of charge are regularly

organized in Vienna (approximately 1.6 million inhabitants;

47% men). Overall, there are seven sites at which the city’s

inhabitants can participate in a health survey; in addition, employ-

ees of large companies are also invited to participate. During this

health examination the following parameters are routinely

assessed: (1) a detailed medical history; (2) assessment of all

concurrent medical therapies; (3) physical examination with

assessment of age, weight, height, body mass index, heart rate,

blood pressure, echocardiogram and spirometry; (4) sociodemo-

graphic parameters including marital status, cigarette smoking,

alcohol consumption, level of education, sport activities; (5) stress

factors; (6) urinalysis with a dip-stick test; and (7) a blood

laboratory study of a total of 14 parameters including kidney

and liver function tests, red and white cell counts, low and high

density lipoprotein, cholesterol and glucose.

2.2. Questionnaire

Over a 6-month period we added an incontinence questionnaire

(Bristol female Lower Urinary Tract Symptom (LUTS) question-

naire) that asks in detail for various aspects of urinary incontinence/

voiding problems, including their impact on daily activity, quality

of life and sexual function to the health screening investigation

[12].

The following questions were chosen to define OAB (all ques-

tions/answers referred to the past 4 weeks). Answers marked bold
qualified as OAB:
1. D
o you have to rush to go to the toilet? (‘‘Urgency’’)
never

rarely (less than one-third of cases)

occasionally (between one-third and two-thirds of cases)

frequently (more than two-thirds of cases)
always
2. D
uring the day, how often did you pass urine, on average?
(‘‘Frequency’’)
hourly

every 2 hours
every 3 hours

every 4 hours or less frequently
During the night, how many times do you have to get up to
3.

urinate, on average? (‘‘Nocturia’’)
none

once

twice

three times
four or more times
4. H
ow often do you lose urine before you can reach the toilet?
(‘‘Urge incontinence’’)
never

once a week or less frequent

two to three times per week

once a day

several times a day
permanent
5. H
ow often do you lose urine during physical activity, laugh-
ing, coughing, etc? (‘‘Stress incontinence’’)
never

once a week or less frequent

two to three times per week

once a day

several times a day
permanent
2.3. Definitions of OAB

To be qualified as OAB, the following symptom combinations

had to be present:

OABdry: urgency + frequency; urgency + nocturia; urgency +

frequency + nocturia.

OABwet: urgency + urge incontinence; urgency + frequency +

nocturia + urge incontinence; urgency + frequency + urge inconti-

nence; urgency + nocturia + urge incontinence; urgency + mixed

incontinence; urgency + frequency + nocturia + mixed inconti-

nence; urgency + frequency + mixed incontinence; urgency + noc-

turia + mixed incontinence.

According to the ICS definition, a single symptom (e.g. urgency

or nocturia alone) was not sufficient for the classification of

OAB.
2.4. Impact of OAB on quality of life and sexuality

The impact of OAB on quality of life and sexual life was

assessed by a single question each. These two questions were

extracted from the Bristol female LUTS questionnaire [12].

In general, how much is your quality of life affected by your
voiding problems?
not at all

a little

moderately

severely
In general, how much is your sexual life affected by your
voiding problems?
not at all

a little

moderately

severely
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3. Results
Fig. 2. Patterns of OAB and symptom combinations in both sexes.
3.1. Study population
A total of 2418 individuals (1219 women/1199

men), aged 20–91 years, were enrolled in this study.
The mean age of the female population was
49.5 � 13.5 years (mean � SD), that of the male popu-
lation 48.5 � 13.1 years (mean � SD). The age dis-
tribution of the female population was as follows: 20–
29 years: 5.4% (n = 66), 30–39 years: 14.1% (n = 172),
40–49 years: 31% (n = 378), 50–59 years: 25.8%
(n = 315), 60–69 years: 12.7% (n = 155) and 70+
years: 10.9% (n = 133). In the male population, the
respective percentages were 4.8% (n = 57), 14.7%
(n = 176), 37.1% (n = 445), 24.1% (n = 289), 11.6%
(n = 126) and 9.9% (n = 106).

3.2. Prevalence of OAB in different life decades
The prevalence of OAB was 13.5% (n = 327)

(OABdry: 9.4% (n = 227); OABwet: 4.1% (n = 100));
hence 70% had OABdry and 30% OABwet. In females,
16.8% (n = 205) reported on OAB, OABdry by 10.3%
(n = 126) and OABwet by 6.5% (n = 79); in men the
respective numbers were 8.4% (n = 101) and 1.8%
(n = 21). The overall prevalence of OAB increased
with age in both sexes (Fig. 1). In women, around
15% reported on OAB in those aged 20–29 years, this
percentage increased 21% in those older than 70 years
(Fig. 1). This increase was due to an increase of
OABwet, while the prevalence of OABdry remained
fairly stable over 6 decades of life (Fig. 1). The
absolute increase of OAB with age was substantially
greater in men (Fig. 1): in the youngest age group (20–
29 years) only 5.3% reported on OAB, this percentage
increased more than 3-fold to 16% in the oldest age
group (Fig. 1). Below the age of 50 years, OABwet was
hardly detectable (<1%) in men; thereafter it increased
to 5.7% in those older than 70 years (Fig. 1). Flow-
charts on the different patterns of OAB within the
female and male populations are shown in Fig. 2. In

C. Temml et al. / Europea624
Fig. 1. Overall prevalence of OAB, OABwet and OABdry in women

(n = 1219) and men (n = 1199).
the OABdry subgroup of both sexes, the majority
reported on the symptom combination ‘‘urgency + fre-
quency + nocturia’’ (Fig. 2). A difference was noted in
the OABwet group, as the majority of women hadmixed
incontinence while men predominately had pure urge
incontinence (Fig. 2).

3.3. Impact of OAB on quality of life and sexuality
In the female population, 53% did not report a

negative impact of OAB on quality of life, a moderate
to severe impact was reported by 13.6% (Fig. 3). As
expected, OABwet had a more profound impact on
quality of life as only 20% in this group reported on
Fig. 3. Impact of OAB on quality of life in both sexes.
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Fig. 4. Impact of OAB on sexual life in both sexes.

Fig. 5. Prevalence of OAB with and without exclusion of individuals with

‘‘obvious pathologies’’.
no impact on quality of life (Fig. 3). A similar pattern
was seen in men (Fig. 4). The impact of OAB on sexual
life is less prominent (Fig. 4): 70–80% of individuals
with OAB neglected any negative impact of OAB on
sexual life, with a more profound impact in those
suffering from OABwet (Fig. 4).

3.4. Exclusion of individuals with ‘‘obvious
pathologies’’

According to the ICS definition, ‘‘individuals with
proven infection or other obvious pathology’’ should be
excluded. Although the term ‘‘obvious pathologies’’ is
vague, we excluded individuals with the following
pathologies (similar to the NOBLE study [see ref.
10] from a subsequent analysis: previous bladder/
incontinence surgery (n = 17), previous surgery for
lower urinary tract symptoms due to benign prostatic
enlargement (n = 4), benign prostatic enlargement
(n = 17), diabetes mellitus (n = 14), use of diuretics
(n = 1), and urinary tract infection/haematuria (n = 15)
based on urinalysis by using a dip-stick test; a formal
urine culture was not obtained. Overall, 28 men and 38
women fell in these categories. After exclusion of these
individuals, the following prevalence rates within the
total population emerged: OAB: 10.8%; OABdry: 7.7%,
OABwet: 3.1%; the respective percentages for women
were 13.7%, 8.5% and 5.2%; and for men: 7.8%, 6.8%
and 1.1%, respectively (Fig. 5). A comparison of OAB
prevalence rates in both sexes, depending on the exclu-
sion of individuals with ‘‘obvious pathologies’’, is
shown in Fig. 5. Until the age of 50 years, prevalence
rates were not affected on the exclusion of individuals
with ‘‘obvious pathologies’’ (Fig. 5). Thereafter, how-
ever, substantial differences were noted in both sexes in
the range of 5–10% (Fig. 5).
4. Discussion

By using the 2002 ICS definition we obtained an
overall prevalence of OAB in our population (20–91
years) of 10.2% in men and 16.8% in women. We have
studied individuals participating in a health screening
survey. One advantage of this approach is the fact that
all participants underwent a health investigation. In
contrast to mailed surveys or phone interviews, co-
morbidities were assessed by a general practitioner. We
were therefore able to exclude individuals with urinary
tract infection as all individuals had a urine dip-stick
test. Furthermore our study is not hampered by low
response rates of mailed surveys or telephone inter-
views. A limitation is the fact that we have not used a
standard epidemiological sampling and that a selection
bias cannot be excluded. We believe that our popula-
tion is largely representative for the Viennese popula-
tion as demonstrated by the ‘‘Viennese Men’s Health
Report 1999’’ [13]. Individuals younger than 60 years
were predominantly recruited via health investigations
in large companies; this population is therefore most
likely representative. Individuals older than 60 years of
age were usually those who actively requested a health
investigation; this population might be more health-
conscious and therefore potentially biased. This might
be an explanation for the fact that the prevalence of
OAB and OABdry in men and of OABdry in women did
not show a further increase in this particular age group.
We have previously evaluated prevalence of LUTS and
erectile dysfunction in populations generated within
this system [14,15]. The respective data were compar-
able to those of standard epidemiological sampling;
thus, the potential selection bias seems to be minimal
[14–16].

There is no doubt that disease definition has a major
impact on the outcome of any epidemiological studies,
such as for OAB or – just to mention another urological
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Table1
Overview of four large-scale studies on the prevalence of OAB

European [9] USA [11] Asian [10] Current study

Study design Telephone direct interview Telephone interview Questionnaire Questionnaire

Study population Population based

n = 16.667 both sexes

Population-based

n = 5.204 both sexes

Population-based

n = 5.502 females

Health survey

n = 2.418 both sexes

Country Multinational Europe

(6 countries)

USA Multinational Asian (11 countries) Austria

Age range 40->75yrs 18->75yrs 18->70yrs 20-91yrs

OAB-definition Frequency, urge incontinence

single or combination

Frequency, urge incontinence

coping strategies

Frequency, urge incontinence

single or combination

According to ICS 2000

Prevalence OAB [%]

ma wa ma wa ma wa m w

20–29yrs n.d. n.d. 8 6 n.d. 49.5 5.3 15.2

30–39yrs n.d. n.d. 9.5 8 n.d. 49.5 5.7 11.0

40–49yrs 4.7 9.7 15 16 n.d. 53.9 6.1 15.3

50–59yrs 11.5 14.4 22 21 n.d. 63.6 14.5 18.4

60–69yrs 21.3 17.2 26 24 n.d. 67.9 18.3 20.6

�70yrs 32.1 26.7 31 29 n.d. 71.6 16.0 21.1

a for exact absolute values see original reports; slight deviations of age-ranges in the four studies.
disorder – urinary incontinence [9–11,17]. Our aim
was to use the most recent ICS definition. This should
also enable a direct comparison of our data to those of
upcoming series using this new definition.

Three large-scale studies on the prevalence of OAB
are available (Table 1) [9–11]. In a multinational
European study, Milson et al. [9] investigated 16,776
men and women by phone or direct interviews
(Table 1). The overall prevalence of OAB was
15.6% in men and 17.4% in women (Table 1) [9].
Frequency or nocturia alone qualified as OAB which is
not conform with the ICS 2002 definition [1,6]. This is
probably the reason for the higher prevalence of OAB
in this series than in the current one (see Table 1). In the
Milson study, 6% had OABwet. This figure is compar-
able to the 5.2% in our study in the same age range [9].
The American ‘‘National Overactive Bladder Evalua-
tion’’ (NOBLE) programme interviewed 5204 indivi-
duals of both sexes [11]. Several secondary causes of
OAB were excluded, yet it can be questioned whether
this can be accomplished by phone [11]. The overall
prevalence of OAB in this study was 16.9% for women
and 16% for men [11]. The percentage for women is
almost identical to our series (16.8%), in men we
obtained a lower overall percentage (10.2%) [11]. In
the elderly age group, however, this study yielded
higher prevalence rates than in our series. One can
speculate whether this is in part due to a potential
selection bias of our elderly group (see above). Finally,
an Asian multinational study evaluated prevalence of
OAB in 5502 females by a multiple-choice question-
naire [10]. In parallel to the European study, individuals
reporting on single symptoms like urgency met the
criteria for OAB [10]. This study reported on an unu-
sually high prevalence of OAB (49%), substantially
higher than in the other large-scale studies, including
the current one [9–11]. Although a true difference in
OAB-prevalence cannot be excluded, the definition
used seems to be amajor factor [11]. In their population,
38% reported on urgency alone and a further 26% on
frequency only; these 64% did not meet the ICS criteria
[11]. If these 64% would be excluded, the prevalence
would drop to 15%. Based on the four large-scale OAB
prevalence studies with a total of 29,000 participants, it
is fairly safe to conclude that about 10–15% (increasing
with age) of the general population have OAB, about
one-third having OABwet (Table 1) [9–11].

The socio-economic impact of OAB is underscored
by its significant impact on quality of life. In the
European study, 65% of men and 67% of women
reported on a negative impact of OAB on quality of
life [9]. According to our study about 50% were
bothered by OAB. Nevertheless, a moderate/severe
negative impact on quality of life was reported by
15% of those with OABdry, This percentage increased
substantially in those with OABwet (Fig. 3). In the
NOBLE study, individuals with OAB had significantly
lower SF-36 quality-of-life scores, higher CES-D
depression scores, and poorer quality of sleep than
matched controls [11]. Little is known regarding the
impact of OAB on sexuality. Our data suggest that
20–30% suffer from an impairment of sexual life due to
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the OAB syndrome. The issue of sexuality was
assessed by only one global question and not by more
detailed questionnaires, such as those proposed by the
ICI or ICS.

A lot of controversy was caused by the caveat ‘‘. . . if
there is no proven infection or other obvious pathol-
ogy’’ in the ICS definition [1,4]. Reliable exclusion of
‘‘obvious pathologies’’ would imply a thorough uro-
logical/gynaecological examination which is not prac-
ticable for large-scale prevalence studies.

In conclusion, we provide estimates of the preva-
lence of OAB in a consecutive series of participants of
a health screening project in the area of Vienna using
the current 2002 ICS definition. Approximately 10% of
men and 15% of women have OAB, about one-third
having urge/mixed incontinence (OABwet). In all life
decades, the overall prevalence of OAB was higher for
women. With the exception of OABdry in women, all
aspects of OAB increased with age. The high preva-
lence of the disorder and its impact of quality and
sexual life underline the socio-economic importance of
this syndrome. In our population only a small percen-
tage of affected individuals are currently receiving
treatment.
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