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Abstract

Background: Female urinary incontinence (UI), overactive bladder (OAB),
and other lower urinary tract symptoms (LUTS) are highly prevalent
conditions with a profound influence on well-being and quality of life.
There are a few studies describing progression as well as remission, in
the short term, of UI in the general population as well as in selected
groups; at present, there are very few population-based studies describ-
ing the natural course of other LUTS in the same women, and there are
no long-term longitudinal studies.
Objective: To describe the prevalence of UI, OAB, and other LUTS in the
same women studied prospectively over time and, thus, to assess pos-
sible progression or regression.
Design, setting, and participants: A longitudinal population-based study
was performed in one primary health care district in the city of Gothen-
burg, Sweden. The participants were a sample of women aged �20 yr
who were randomly selected from the Swedish National Population
Register, assessed in 1991 (n = 2911), and available for reassessment in
2007 (n = 1408).
Methods: A self-administered postal questionnaire regarding UI, OAB,
and other LUTS was returned by 77% of the contacted women in 1991.
The same women who responded in 1991 and who were still alive and
available in the Swedish National Population Register 16 yr later were
reassessed using a similar self-administered postal questionnaire.
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1. Introduction

Female urinary incontinence (UI), overactive bladder
(OAB), and other lower urinary tract symptoms
(LUTS) are highly prevalent conditions with a
profound influence on well-being and quality of life
(QoL) [1–4]. There has been a growing interest in
these symptoms in recent years as a consequence of
the increased awareness of the human and social
implications for the individual sufferer.

The reported prevalence of UI among women
varies widely in different studies due to the use of
different definitions, to the heterogeneity of differ-
ent study populations, and to population sampling
procedures. Large cross-sectional population-based
samples, however, have shown that the prevalence
of female UI ranges from approximately 20% in
young adults to 50% in older women [5–7]. In recent
years, several epidemiologic studies have been
conducted to better understand the prevalence
and the impact of OAB and other LUTS. The
estimated prevalence of OAB is approximately 17%
in both men and women, whereas the frequency of
other problems related to bladder control vary
according to symptom and severity [4,7–10].

LUTS are not static but dynamic, and many
factors may contribute to incidence, progression,
or remission. There are a few studies describing
progression as well as remission, in the short term,
of UI in the general population as well as in selected
groups. The mean annual incidence of UI seems to
range from 1% to 9%, while estimates of remission
vary from 4% to 30% [1,11–14]. Presently, there are
very few population-based studies describing the
natural course of other LUTS in the same women,
and there are no long-term longitudinal studies
[8,15,16].

In 1991, we initiated a longitudinal population-
based study composed of women aged �20 yr
residing in Gothenburg, Sweden, regarding the
prevalence of UI and other LUTS. The aim of
the present study was to assess the prevalence
of UI, OAB, and other LUTS in the same women
studied prospectively over time and, thus, to reveal
possible regression or progression in the same
participant.
2. Methods

2.1. Participants

In 1991, a prospective longitudinal study was initiated to

assess LUTS in a random sample of women from an urban

Swedish population [17]. Every fourth woman (n = 2911) was

randomly selected from the total population of women aged

�20 yr residing in the Central District of Gothenburg (n =

11 644) who were listed in the Swedish National Population

Register. The women were invited by letter to complete a

questionnaire regarding UI and other LUTS (eg, urgency,

frequency, and nocturia). The women’s QoL was also

assessed using a visual analogue scale [18]. Medication being

taken at the time was recorded, as well as reproductive

history and demographic parameters that were deemed

relevant. Validation of the questionnaire, including a detailed

medical history and examination, was performed in a

subsample of women (n = 140) complaining of UI in the

questionnaire, and UI was confirmed in 98% of the women.

The overall response rate to the postal questionnaire was

77%.

In 2007, the participants from 1991 who were still alive and

available in the Swedish National Population Register
Results and limitations: In 2007, 1081 of the available 1408 women
responded to the questionnaire (77%). The overall prevalence of UI,
OAB, nocturia, and daytime micturition frequency of eight or more times
per day increased by 13%, 9%, 20% ( p < 0.001), and 3% ( p < 0.05), respec-
tively, from 1991 to 2007. The incidence of UI and OAB were 21% and 20%,
respectively, and the corresponding remission rates were 34% and 43%,
respectively. Women with OAB symptoms were classified as OAB dry or
OAB wet, depending on the presence or absence of concomitant UI. The
prevalence of OAB dry did not differ between the two assessment
occasions (11% and 10%, respectively), but the prevalence of OAB wet
increased from 6% to 16% ( p < 0.001).
Conclusions: UI and other LUTS constitute dynamic conditions. In this
study, there was a marked overall increase in the prevalence of UI, OAB,
and nocturia in the same women from 1991 to 2007. Both incidence and
remission of most symptoms were considerable.
# 2009 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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Table 1 – Comparison of the prevalence of urinary incontinence (UI) in the same women assessed in 1991 and 2007 and
grouped according to the age of the women in 1991

Age, yr 1991 2007 Difference*

Prevalence of UI UI (%) Prevalence of UI UI (%)

20–34 22/360 6% 83/360 23% 18%***

35–49 55/288 19% 81/288 28% 9%**

50–64 53/264 20% 84/264 32% 12%***

�65 20/111 18% 36/111 32% 14%***

Total 150/1023 15% 284/1023 28% 13%***

UI = urinary incontinence.
* stat sign.
** p < 0.01.
*** p < 0.001.

Fig. 1 – The incidence and regression of urinary

incontinence (UI) in the same women assessed in 1991

and 2007.

e u r o p e a n u r o l o g y 5 5 ( 2 0 0 9 ) 7 8 3 – 7 9 1 785
(n = 1408) were asked by letter to complete a questionnaire

similar to the 1991 questionnaire. If no reply was received,

follow-up letters were mailed after approximately 1 and 3 mo.

The study protocol was approved by the Ethics Committee at

Sahlgrenska Academy, Gothenburg University.

The current definitions approved by the International

Continence Society (ICS) 2002 [19] were used to compare the

data obtained in the same women assessed in 1991 and 2007,

with one exception. Frequency was assessed in 1991 as the

number of daytime micturitions; thus, it was not possible to

compare urinary frequency according to the current 2002 ICS

definition. The number of daytime micturitions was compared

in the same women in 1991 and 2007. In addition to the ICS

definition of nocturia (one or more episodes per night), we also

assessed nocturia defined as two or more micturitions per

night. The prevalence of UI was determined using the current

ICS definition of urinary incontinence (ie, the presence of urinary

leakage), but UI symptoms were also grouped according to

how frequently UI occurred (eg, daily, two to three times per

week, once per week, or once per month). Participants

reporting UI were classified as having stress urinary incon-

tinence (SUI) if involuntary leakage occurred during effort and

as having urge urinary incontinence (UUI) if loss of urine was

preceded by urgency or uncontrollable voiding with little or no

warning. Overactive bladder was defined according to the 2002

ICS definition (eg, a positive answer to the question on urinary

urgency, with [OAB wet] or without [OAB dry] subsequent

urinary leakage).

2.2. Data analysis and statistical methods

The accuracy of the data entry was checked on an individual

basis for each parameter in all subjects. Prevalence was

calculated as a percentage of the eligible responders. Inci-

dence was calculated as the percentage of those who were not

cases at baseline becoming incident cases on follow-up.

Remission was calculated as the percentage of cases at

baseline ceasing to be cases on follow-up. Individual compar-

isons for estimates of incidence and remission as well as

comparisons at a group level and age-related comparisons for

prevalence proportions were performed. One-sample t test

and analysis of variance (ANOVA) with Duncan’s multiple

range test for post hoc comparisons (SAS 9.1, SAS Institute Inc,
Cary, NC, USA) were used in the analysis of possible

differences between groups.
3. Results

In 2007, the questionnaire was returned by 1081 of
the 1408 women still available for reassessment
(response rate: 77%).

3.1. Urinary incontinence

The overall prevalence of UI increased from 15% in
1991 to 28% in 2007 ( p < 0.001).The most pronounced
increase (18%, p < 0.001) occurred among women
who were aged 20–34 yr at the primary assessment
(Table 1). In 1991, 12% of all women reported SUI and
2% reported UUI, whereas the distribution between
the types in 2007 was 19% and 12%, respectively.

Fig. 1 describes the incidence and regression of UI
in the same women between 1991 and 2007. The
majority of women who were incontinent in 1991
still suffered from incontinence in 2007 (66%);
however, both incidence (21%) and remission
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(34%) were considerable (Fig. 1). We also examined
changes in incontinence frequency among women
with incontinence on both occasions. Only 14% of
the women with incontinence occurring weekly or
more often reported an amelioration of their
symptoms, and 57% of those who leaked at some
time per month in 1991 reported at least weekly
incontinence in the 2007 assessment.

Thirteen percent of all women reported having
consulted a doctor about their incontinence in 1991
compared with 30% in 2007 ( p < 0.001). Of the
women who reported resolution of UI in 2007
(n = 51), 14 (27%) stated that they had sought health
care because of incontinence and 9 (18%) had
undergone an incontinence operation.

3.2. Urgency and nocturia

Comparison of the prevalence of urgency and
nocturia in the same women assessed in 1991 and
2007 is shown in Fig. 2. The prevalence of urgency
increased over the observation period from 17% to
26% ( p < 0.001). The increase was significant in all
age groups (at least p < 0.05). The overall incidence
and remission rates were 20% and 43%, respectively.

The need to get up once during the night to void
(ICS definition of nocturia) was quite common in
1991 as well as in 2007, but the percentage increased
from 38% to 58% ( p < 0.001). Women who were aged
50–64 yr at the primary evaluation showed the most
pronounced increase. There was, however, a sig-
nificant increase in all age groups ( p < 0.001), with
Fig. 2 – The prevalence of urgency, nocturia (according to the 20

nocturia I2 micturitions per night in the same women in 1991
the exception of the oldest age group. When
assessing women with at least two micturitions
per night, the prevalences in 1991 and 2007 were 20%
and 41%, respectively ( p < 0.001). When the partici-
pants were grouped according to age, no significant
change could be demonstrated in the youngest age
group, but there was a significant increase in all age
groups of women aged �35 yr (p < 0.001 and
p < 0.01). The progression from no or one micturi-
tion per night to two or more micturitions per night
was 36%, and the corresponding regression rate
was 38%.

3.3. Overactive bladder

According to the ICS definition of OAB [19], the only
obligatory symptom is urgency, but it often occurs in
association with frequency, nocturia, and/or UI. In
the present study, the respondents were also
grouped according to the presence or absence of
OAB symptoms, with or without incontinence (OAB
dry, OAB wet, or no OAB) (Figs. 3 and 4).

In Fig. 3, the percentages of women reporting OAB
symptoms in 1991 and 2007 are illustrated. The
overall prevalence of OAB increased from 17% to 26%
during this 16-yr observational period ( p < 0.001).
The prevalence of OAB dry did not differ between the
two assessment occasions (11% and 10%, respec-
tively), but the prevalence of OAB wet increased
from 6% to 16% ( p < 0.001). The increase was similar
and significant in all age groups ( p < 0.01 and
p < 0.001). Fig. 4 describes the progression or
02 International Continence Society [ICS] definition), and

and 2007.



Fig. 3 – The prevalence of overactive bladder (OAB) in the same women in 1991 and 2007. OAB was grouped according to the

presence (OAB wet) or absence (OAB dry) of urinary incontinence.
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regression of OAB symptoms in the same women
between 1991 and 2007. Among women with no OAB
in 1991, the prevalences in 2007 were 8% and 12% for
OAB dry and wet, respectively. There was also a
Fig. 4 – The percentage distribution of overactive bladder (OAB)
progression from OAB dry to OAB wet in 28% of the
study subjects. In contrast, the remissions from OAB
dry and OAB wet to no OAB were considerable (49%
and 26%, respectively).
symptoms in the same women assessed in 1991 and 2007.
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3.4. Daytime frequency

The number (mean � SD) of daytime micturitions
increased from 5.5 � 1.9 in 1991 to 5.8 � 2.3 in 2007
( p < 0.001). Generally, younger women seemed to
have higher mean daytime micturition frequency
than older women in 1991 as well as in 2007.

We also examined changes in the proportion of
women reporting daytime frequency of eight or
more times per day. For this symptom, there was an
overall increase of 3% from 1991 to 2007 ( p < 0.05).
When grouped according to age at the primary
assessment, the change was only significant in
women aged 20–34 yr in 1991, an increase of 6%
( p < 0.05).

3.5. Urinary tract infection

There was no difference between 1991 and 2007 in
the proportion of women reporting having had a
urinary tract infection (UTI) during the last 2 yr (16%
and 15%, respectively). There was no significant
increase in the prevalence of UTI when stratifying
for age, except among women aged 50–64 yr in 1991
(7%, p < 0.05).

3.6. Quality of life

The general prevalence of comorbidities in-
creased significantly over the years in all age
groups. Fifty-one percent of the women were on
any medication in 2007 compared with 20% in 1991
( p < 0.001).We assessed the women’s self-reported
QoL on both occasions using a visual analogue
scale. Reported QoL deteriorated with increasing
age between the two assessment points; however,
the reported QoL did not differ between
women who were continent in 1991 and who
remained continent on follow-up compared with
women with incident incontinence. We did not
observe any difference in the self-reported QoL
change between 1991 and 2007 in women who
denied OAB symptoms at both occasions com-
pared with women with new onset OAB dry or wet.
4. Discussion

In this 16-yr follow-up of 1081 women randomly
selected from the general population, changes in the
prevalence of UI, OAB, and other LUTS were
assessed over time. To our knowledge, this is the
first population-based long-term longitudinal study
determining the natural course of LUTS in women
aged �20 yr. There was a marked overall increase in
the prevalence of UI, urgency, OAB, and nocturia
from 1991 to 2007. The cumulative incidences of
UI, urgency, and OAB were 21%, 20%, and 20%,
respectively. When assessing nocturia, progression
from no to one micturition per night to two or
more micturitions per night occurred in 36% of
the women; however, we also observed a consider-
able remission of most symptoms. Interestingly, the
prevalence of UI in each age group was higher in
2007 than in 1991, which speculatively may mirror a
true increase in UI over time among women of
similar age. Yet it cannot be ruled out that this
finding, instead, reflects an increased awareness
regarding UI over time.

Estimates of prevalence for UI in women range
from a few percent to approximately 50% in different
studies because of age-related variations, use of
different definitions, heterogeneity of different study
populations, andpopulation sampling procedures [6].
Prevalence has generally been shown to increase
with increasing age. There are several possible
explanations for this age-related increase (eg, neu-
rologic and cerebrovascular disorders, pelvic
tumours, pelvic floor weakness). The increased
prevalence of UI over time could partly be explained
by an increased prevalence of SUI. In the present
study, the increase in urinary leakage was most
pronounced in women aged 20–34yr at the time of the
first assessment. This result is not surprising, since
this age span corresponds to a woman’s most fertile
period and to parturition, especially the first delivery,
which is a well-known risk factor for the develop-
ment of UI, particularly of SUI [20,21]. Other symp-
toms related to the control of bladder function
showed a more pronounced increase later in life,
probably reflecting the importance of other aetiologic
mechanisms such as subtle neurological impair-
ment, cerebrovascular disorders, and other comor-
bidities.

A fundamental problem in assessing and com-
paring the results of different studies is the use of
different definitions. Since 1991, even internation-
ally accepted definitions (eg, the definition of UI by
the ICS) have changed and new terms (eg, OAB) have
been introduced. Therefore, we reassessed the
initial cohort of women according to the current
ICS definition before longitudinal comparisons were
made. The standardisation subcommittee of the ICS
also recommends that urinary incontinence in each
specific circumstance should be further described
by type, frequency, and severity. When assessing
the frequency of leakage episodes, we confined our
analysis to comparing women having symptoms of
urinary loss occurring more than weekly with those
having symptoms occurring some time per month to
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identify the women who were most likely to be
bothered by their symptoms. We found that women
with frequent incontinence were unlikely to experi-
ence an amelioration of their symptoms over time.
Additionally, more than half of the women with
more infrequent leakage in 1991 seemed to have
worse symptoms when reassessed in 2007. This
suggests that, despite the relatively high number of
remissions for UI in this study (34%), clinically
relevant urinary leakage seldom heals by itself.

There are several studies describing the progres-
sion and remission of UI in the general population as
well as in selected groups of the population. The
annual overall incidence of UI is rather consistent
between different studies and ranges from 1% to 9%.
Estimates of remission, however, vary considerably
from 4% to 30% [1,11–14], which may reflect the
difficulty in taking into account the effects of
possible treatment. In previous reports, LUTS other
than incontinence have been estimated to have an
overall prevalence of 17–36% [4,7,8,10,22]. As for
urinary leakage, the reported prevalences differ,
depending not only on study procedures but also on
the age of the participating women, the severity of
symptoms, and whether symptoms have been
assessed singly or in groups. Presently, there are
only a few population-based studies describing the
natural progression of LUTS in the same women
from the general population. Möller et al followed a
random sample of 2284 middle-aged Danish women
for 1 yr and reported 10% incidence and 28% re-
mission of LUTS [16]. McGrother presented similar
figures (15% and 23%, respectively) during 1 yr in a
large population-based survey [8], while Heidler
et al, in a selected population of women without UI,
found annual incidence and remission proportions
of 5.3% and 4.6% [15]. We found cumulative
incidences of UI and urgency/OAB of 21% and 20%,
respectively, and corresponding regressions of 34%
and 43%, respectively. The calculated mean annual
incidences and remission rates of the various LUTS
in our study range between 0.5% and 3%. Although
preferable for comparisons, such calculations are
misleading. To measure the actual incidence rate,
more accurate data on individual follow-up times
and dropout rates are required. Because of the long
time span between the two assessment points in the
present study, such data are not available in this
paper. Furthermore, we assessed each LUTS sepa-
rately, in contrast to most other studies, illustrating
the difficulty in comparing the results of different
surveys. The reasons that some women experience
symptom remission with increasing age remain
obscure. A possible explanation may be the use of
coping strategies, but in the present series, it was
also evident that many of the women reporting
remission of symptoms also had been subjected to
various interventions.

Stewart et al studied the prevalence and burden
of OAB in both men and women in the National
Overactive Bladder Evaluation (NOBLE) programme
[4]. They found that the prevalence of OAB without
incontinence seemed to reach a plateau after age 44
in women and after age 54 in men. In contrast, OAB
with urge incontinence continued to increase with
increasing age. Stewart et al hypothesised that, in
fact, OAB without UUI precedes OAB with UUI in the
same women. The progression from OAB dry to OAB
wet in our longitudinal follow-up was 28%, findings
in keeping with those obtained by Stewart et al.
In the present study, we did not separate UUI from
SUI in these specific analyses.

One of the limitations, but also the strength, of
our study is that we used a questionnaire similar to
the one used in 1991 to make adequate comparisons.
This questionnaire was validated by clinical assess-
ment of a subsample (n = 140) of women complain-
ing of UI from the original study population. UI was
objectively confirmed in 98% of the women [17].
It would have been theoretically desirable to use a
modern disease-specific questionnaire especially
designed for evaluating LUTS. Such a questionnaire
would possibly have yielded different answers, at
least in some respects, than those obtained in this
study. Replacing the original form, however, would
have precluded the possibility of performing long-
itudinal comparisons because different assessment
techniques would have been used in 1991 and 2007.

5. Conclusions

UI and other LUTS constitute dynamic conditions.
In this study, there was a marked overall increase in
the prevalence of UI, OAB, and nocturia in the same
women from 1991 to 2007. Both incidence and
remission of most symptoms, however, were con-
siderable.
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