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Other studies not presented here may have equally
useful information, but lack of space precluded their
inclusion.

A. INTRODUCTION

SUMMARY POINTS :
In this report we focus on the epidemiology (distribution and determinants) of faecal incontinence (FI),
urinary incontinence (UI), and pelvic organ prolapse
(POP). We also discuss important topics such as differences between epidemiological and clinical
approaches to health problems, help seeking behaviour, and methodological issues for this research.

• This review includes discussion of the prevalence, incidence, natural history, and presence
of racial and ethnic differences in the epidemiology of UI, FI and POP.
• Correlates and potential risk factors that have
been revealed in epidemiological studies are
also reviewed.

The review includes the epidemiology of faecal
incontinence and pelvic organ prolapse, topics that
are parts of the Consultation for the first time. Overactive bladder (OAB) is an evolving concept with
close relationship to UI, and we have included the
urge incontinence part of OAB (OAB with incontinence). Other lower urinary tract symptoms
(LUTS)[1] like nocturia and various pain syndromes
have not been included.

B. BASIC EPIDEMIOLOGICAL
CONSIDERATIONS
Epidemiology is the scientific study of the distribution and determinants of disease in people. Descriptive epidemiology is the description of disease prevalence, incidence, (and mortality) by persons, place
and time, while the term analytical epidemiology
describes the search for determinants of disease risk.
The discovery of risk factors and protective factors
may then in turn lead to primary or secondary prevention.

The epidemiological population under study for this
review will mainly be community dwelling noninstitutionalized persons. The review will include discussion of the prevalence, incidence, natural history, and
presence of racial and ethnic differences. We also
review correlates and potential risk factors that have
been revealed in epidemiological studies. Progress
has clearly been made during the 3 years since our
previous report. [2] Some important areas have been
studied with increasing regularity and quality. We
have searched the literature for relevant new articles,
thus reviewing a large number of high-quality and
population based studies, as well as clinical trials
that might include relevant epidemiological data.
Because of an abundant number of studies, only a
small fraction can be presented in a text like this.

In order to collect knowledge about risk factors or
natural history, observational studies are needed.
Cohort studies and case-control studies are the most
common. However, caution is always needed when
interpreting the results from such studies, as associations found in epidemiological studies may not be
the same as causes. Longitudinal study designs and
appropriate control for confounding are preferred, as
these increase the validity of epidemiologic studies..

257

who are not exposed (e.g. do not have the risk factor). An RR of 1.0 indicates that the rates in the
exposed and nonexposed groups are identical and
thus that there is no association between the exposure and the condition in that specific dataset. A
value greater than 1.0 indicates a positive association or an increased risk. An RR of 2.5 for UI indicates that there is a 2.5 times increased risk or that
the persons in question are 150 percent more likely to have incontinence than those without the risk
factor.

For practical and ethical reasons, experimental designs are seldom used.
Recommendations and conclusions should always be
based on the best available evidence. Studies of
interventions, and studies of risk factors generally
cannot be randomized because they relate to inherent
human characteristics or practices, and exposing
subjects to harmful risk factors is unethical. No uniform guidelines for assessing the results of observational studies exist, and the level of evidence for risk
factors from observational studies should be judged
on the soundness of the exclusion of alternative
explanations by statistical and other controls. But
some initiatives for how to report meta-analyses of
observational studies have been taken. [3]

• The odds ratio (OR) is the odds for having a risk
factor in persons with a condition divided by the
odds among those without the condition. An OR
of 2.5 for UI my be interpreted as meaning that in
this sample the odds in favour of having incontinence are 2.5 times higher among those with the
risk factor than among those without.

Studies of disease frequency should rely on a very
specific definition of the condition under investigation. The absence of unifying definitions for the
conditions reviewed here is a fundamental problem
which is not resolved. Definitions used and problems
associated with them are discusssed in the subsections for the particular populations below.

For a condition with high prevalence, like UI or
POP, OR and RR will not be identical, but in practice the results can be interpreted similarly. Results
should always be given with a 95% confidence interval (CI).

• Prevalence is defined as the probability of experiencing a symptom or having a condition or a
disease within a defined population and at a defined time point. The concept is important for establishing the distribution of the condition in the
population and for projecting the need for health
and medical services.

Words like well established and established may be
used about risk factors and findings with a high level
of evidence in the literature. For less documented
findings words like “ indications of” or “ data are
suggestive” may be used.
SUMMARY POINTS :

• Incidence is defined as the probability of developing the condition under study during a defined
time period. Incidence is usually reported for one,
two- or five-year time interval.

• Descriptive epidemiology reports disease incidence, prevalence (and mortality) by persons,
place and time.
• Analytical epidemiology searches for determinants of disease risk. There is a need for good
longitudinal cohort studies.

Even in many of the recent studies reviewed analyses
are very simple. Often only proportions or percentages are used to describe differences in different
subgroups. Many analyses do not control for
confounders (by stratification or multivariate analysis techniques). There is an obvious need for more
advanced epidemiological analyses of risk factors
and comorbidity, and strength of associations should
be determined by relative risks and odds ratios.

• Variations in definitions and measurement
issues are fundamental, and lead to problems
with assessing the findings in epidemiological
studies.
• There is a need for more advanced epidemiological analyses of risk factors and comorbidity
using multivariable techniques, and strength of
associations should be determined by relative
risks and odds ratios.

• The relative risk (RR) estimates the magnitude
of an association between exposure and a condition, and indicates the likelihood of having the
condition in the exposed group relative to those
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NE without bladder dysfunction should be referred
to as mono-symptomatic nocturnal enuresis
(MNE), i.e. without any symptoms other than night
wetting. If night wetting is combined with day bladder symptoms, such as UI, the wetting during the
night is referred to as incontinence and is regarded as
part of the bladder dysfunction complex (NNBSD).
In these latter cases, the night wetting is often referred to as polysymptomatic nocturnal enuresis
(PNE). Despite this difference in the definition of
MNE and PNE, epidemiological studies rarely differentiate between the two.

C. EPIDEMIOLOGY OF ENURESIS AND UI IN CHILDREN

I. GENERAL COMMENTS AND
DEFINITIONS
Only isolated bedwetting should be termed enuresis,
according to the recommendations issued by the
ICCS (International Children’s Continence Society)
[4]. The reason is that isolated bedwetting, nocturnal
enuresis (NE), is a strictly defined type of incontinence characterised by complete bladder emptying
during sleep without any symptoms pointing to bladder dysfunction. NE is caused by relative nocturnal
polyuria [5] and/or nocturnal bladder over-activity,
combined with the lack of arousal at the time when
the bladder needs to be emptied. The most important
cause is, of course, the lack of arousal, otherwise the
child would have had nocturia.

NE and UI due to NNBSD are the wetting problems
addressed in this paper. Both can be either primary
(the child has not been dry for more than six months)
or secondary (the wetting has recurred after a dry
period lasting more than six months). If the complaints are secondary, they may signify psychological, neurological or even structural anomalies and
therefore require careful consideration.
The healthy infant is socially incontinent but physiologically continent, because micturitions (about once
every hour) are discrete and there is no leakage of
urine between micturitions [6]. Bladder control develops during the first four to six years of life and is a
highly complex process which is still not fully understood. Most children are toilet trained by the age of
three years, although there is huge social and cultural
variation. By the age of five years, the child is normally able to void at will and to postpone voiding in a
socially acceptable manner. By this age, night-time
and daytime involuntary wetting becomes a social
problem and a cause for therapeutic intervention.

Any other leakage of urine in children during both
the day and night is referred to as incontinence, just
as it is in the adult population. UI with no obvious
cause, i.e. without neurological or congenital anatomic alterations, is referred to as functional incontinence and the term non-neurogenic bladdersphincter dysfunction (NNBSD) is used to describe
the entire spectrum of bladder disturbances. Several
sub-classifications have been used for children who
present with varying degrees of “functional” urinary
symptoms (frequency, urgency, incontinence and
infections). Some are based on urodynamic patterns,
others on clinical presentation.

II. PREVALENCE OF NOCTURNAL
ENURESIS (NE)

On the basis of urodynamic studies, the functional
dysfunctions can be termed unstable or overactive
bladder, sphincter dyscoordination, lazy bladder and
occult neurogenic bladder. According to recent definitions by the International Children’s Continence
Society [4], based on symptoms and flow-residual
studies rather than invasive urodynamic investigations, incontinence as a result of a filling-phase dysfunction (mainly bladder instability) is called “urge
syndrome” and “urge incontinence”. The term overactive bladder for all filling-phase dysfunction, as
suggested by the ICS, is probably even better,. When
incontinence is the result of a voiding-phase dysfunction, it is called dysfunctional voiding and is
subdivided into staccato voiding, fractionated voiding and lazy bladder syndrome.

As bladder control is something that develops over
time, longitudinal studies are the best way of defining the dynamics of this process. Studies giving us
the prevalence for all children between five and 15
years of age, for example, are not appropriate or
meaningful, as all the developmental stages are clustered together. It is therefore better to give the prevalence for an age cohort, such as seven-year-olds. Furthermore, random sampling should preferably be
used in order to be able to say anything about the
population. These problems associated with understanding epidemiology were summarised by Krantz
[7], who also reviewed the epidemiological studies
that had been published by 1993.
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One explanation for the variation in prevalence in
different studies is the fact that they include not only
MNE but also what is currently defined as night
incontinence, i.e. wetting during the night, together
with daytime symptoms (PNE). According to recent
definitions, the latter should be included in the prevalence figures for UI due to NNBSD. Another
explanatory factor is that the frequency of enuretic
episodes is not taken into account in some studies.
Moreover, most epidemiological studies link primary and secondary enuresis together.

1. PREVALENCE OF ALL NIGHT WETTING
(MNE + PNE) ACCORDING TO AGE
Figure 1. Prevalence of nocturnal enuresis (NE) by frequency of enuretic episodes and age. The data were obtained from metaanalyses of the epidemiological studies
included in table III.1. NE>1 episode/ 6 months : at 7 years
[13, 16, 18-20, 24], 11-12 years [13, 16, 18, 22] and 16-17
years [21, 23]. NE>1 episode/week : at 7 years [19, 20], 1112 years [22] and 16-17 years [21, 23].

Longitudinal cohort studies should be the ideal when
analysing epidemiology in childhood NE, as there is
a successive reduction in prevalence. Only a few of
these studies are available[8-12] and cross-sectional
studies at different ages therefore have to be used.
Most studies investigate cohorts of children in an age
span of six to 12 years of age, for example, and give
the prevalence for the entire group. Some of them
also give the age-related prevalence [10, 13-18],
which is naturally more relevant as prevalence
decreases with age. Age-related prevalence from
these studies is summarised in Table 1 and Figure 1,
in which cross-sectional studies of a specific age are
also included [19-23], as well as the results from longitudinal studies [10].

In six of the studies included in Table III.1 at age
seven years [10, 13, 16, 18-20], the numbers of both
non-enuretic and enuretic children are given and the
definitions for enuresis are similar (MNE and PNE,
wetting once/1-3 months or more). When mixing
these studies the prevalence becomes 10% (cohort of
12,089 seven-year-old children, of whom 1,214 were
enuretic). Of these studies, only three include groups
of children that were chosen at random from the
population [13, 18, 20]

In most studies, the prevalence for seven- year-olds
is between 5% and 10%. In two studies, the prevalence is higher; 15.1% and 16.4% for Turkish [17]
and Korean [18] children respectively, despite the
fact that the inclusion criteria are very similar in all
the studies dealing with seven-year-olds (NE=night
wetting once/month or more), apart from the studies
by Hellström [19] (once/3 months or more) and Järvelin [20] (once/6 months or more).

At age 11-12 years, the prevalence of NE has decreased and the prevalence from the studies shown in
Table III.1 varies between 1.2% and 4.7%. In four of
the studies, the number of non-enuretics and enuretics is available and the definition of NE is similar
(once/month or more), apart from Swithinbank’s
[22] study (once/3 months or more). In these studies,

Table 1. Prevalence of NE (MNE+PNE together) according to age
Author and year
7 years

Prevalence of NE (%)
11-12 years

Chiozza [13]

6.8

2

Järvelin [20]

8

Spee-van der Wekke [15]
Cher [16]

8

4.6

9.3

1.7

Hellström [19, 21]

9.5

Ferguson [10]

10.3

3.3

Kanaheswari [24]

10.3

4

16-17 years

0.5

Serel [17]

15.1

4.5

Lee [18]

16.4

4.5

Swithinbank [22, 23]

4.7
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1.1

the total number of children included was 6,436,
while the number of children with NE was 210,
giving a prevalence of 3.2%. So, of those children
with NE at age seven years, almost 15% spontaneously grow out of the wetting every year.

Table 2. Prevalence of MNE at age seven years and overall
(including all ages)
Author and year

The variation in the prevalence of NE at 11-12 years
between the studies is less than that seen at age seven
years. The study from Hong Kong still has the lowest
prevalence (1.2%), but the highest is no longer found
in Turkey or Korea, as was the case at age seven
years, but instead comes from a non-randomised
cross-sectional study of 11- to 12-year-old schoolchildren (n=1,145) in the UK (4.7%). It can therefore be suggested that the high prevalence seen in the
studies from Turkey and Korea at age seven is not
due to differences in genetic predisposition, but
rather to phenotypic differences, such as the age of
toilet training and the subsequent attainment of bladder control, socio-economic status, or cultural differences.

Järvelin [20]

6.4

Hellström [19]

7.4

Kanaheswari [24]

9.0

6.2

Lee [18]

13.6

9.4

Yeung [14]

3.5

Neveus [26]

6.9

Bower [27]

15.0

3. PREVALENCE OF NE BY GENDER
Almost all the epidemiological studies of NE report
a higher prevalence in boys than in girls, with a ratio
of 2 : 1 in western countries [13-20, 22, 26-28]. It
appears that the gender difference diminishes with
age and becomes less visible and less proven among
older children (Figure 2) [21, 23, 29].

At age 16-17, two cross-sectional studies show a further reduction in prevalence to 0.5-1.1%. Both these
studies re-investigate children who had previously
been studied; at age seven years [21] and 11-12 years
[22] respectively. The prevalence when the cohorts
are added together is 0.8% (cohort=1,528, NE=13),
which also for this period gives a spontaneous cure
rate of 15% a year among those who still wet at age
11-12 years.

4. PREVALENCE OF NE BY ETHNICITY
In a study from The Netherlands, a higher prevalence is reported in the Turkish/Moroccan group (14%)
than in the Dutch children (6%) (OR 3.76 (95%CI
1.98-7.12)). In a Turkish study [17] included in Table
1 at age seven years, the prevalence is also higher
(15.1%) than in most of the other studies, except for
a study from Korea [18], in which the same high prevalence at this age was found (16.4%). However,
other studies from South-East Asia [16] had comparable or even lower levels of prevalence to those in
western countries [14]. In fact, two Chinese studies

In a study of 13,081 adults randomly sampled in the
Netherlands [25], an overall prevalence of NE of
0.5% was found. There was no significant difference
between age groups. Primary NE was reported by
50% of the men and 19% of the women, indicating
that a small group of the enuretic children remain
enuretic as adults.

2. PREVALENCE OF
RESIS (MNE)

Prevalence of MNE (%)
Age 7 years
All ages included

MONOSYMPTOMATIC ENU-

Very few studies make a distinction between MNE
and PNE and it is therefore difficult to obtain relevant figures for MNE (Table 2). In two studies from
Scandinavia dealing exclusively with seven-yearolds, there is agreement between the studies; 6.4%
[20] and 7.4% [19]. When it comes to studies in
which all the ages are mixed (5-12 years), there are
four studies in which those without daytime voiding
problems can be identified. However, the difference
in the prevalence of MNE varies in these studies;
3.5% [14], 6.9% [26], 9.4% [18] and 15% [27].

Figure 2. Prevalence of nocturnal enuresis (NE) >1 episode/ 6 months, by gender and age. The prevalence data were
obtained from metaanalyses of the following epidemiological studies; at age 7 [13, 19, 20], age 11-12 [13, 22] and age
16-17 [21, 23].
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ween NE and minor neurological dysfunction of this
kind has also been shown by Lunsing [39] in 12year-old enuretic children. Furthermore, children
with attention deficit hyperactivity disorders
(ADHD) are more likely to have enuresis than the
general child population [37, 40, 41].

have shown a low prevalence of nocturnal enuresis
[14, 30], 3.6% and 4.3% for children aged 4-12 and
6-16 respectively, which they attribute to earlier nocturnal urinary control in Chinese children, due to earlier toilet training.

4. SLEEP AND AROUSAL

III. POTENTIAL RISK FACTORS
FOR NE

The main pathology behind NE in children is the
inability to wake up to the sensation of a full bladder.
Parents often say that their enuretic child “ sleeps
very deeply”. Some recent studies support this view.
By using auditory signals [42], computerised EEG
[43] or questionnaires [26], a defect in arousal has
been largely validated. In the study by Neveus [26],
the odds ratios were significantly high for a high
arousal threshold (2.7), pavour nocturnus (2.4) and
confusion when awoken from sleep (3.4). Computerised EEG energy analysis has indicated both greater
depth of sleep and impaired arousal in enuretics [44].

Several risk factors have been established or suggested by epidemiological studies and the most important ones will be discussed here.

1. FAMILY HISTORY
NE is a hereditary disorder and this has been
demonstrated in many studies (for example, [13, 14,
17, 20, 26, 27, 31]. The mode of inheritance appears
to be autosomally dominant. Järvelin [20] showed
that, if both parents were enuretics as children, the
RR (95% CI) for the child to have NE was 16 (6.320.1), while if only one was enuretic, the RR was 7.8
(5.1-9.8). Using molecular genetic methods, foci
have been found on chromosomes 13, 12, 8 and 22
[32, 33]. A picture of pronounced heterogeneity for
both genotype and phenotype emerges [34].

5. SOCIO-CULTURAL FACTORS
Differences in the prevalence of NE [14, 17, 18, 30,
45] at early ages in different parts of the world are
probably partly due to socio-cultural differences and
not to differences in genetic predisposition [15]. It
has been suggested that socio-economic status correlates with NE in some studies [13, 37], whereas in
others no correlation was found [10].

2. PSYCHOPATHOLOGY
There are evident connections between childhood
enuresis and mental well-being [11, 12, 30, 31, 3537]. Evidence is accumulating to show that psychological consequences are probably caused by the
enuresis and not a cause of primary NE, which has
been thought for a long time [36]. The findings presented by Feehan [12] support this latter statement,
as he only found an association between psychopathology and secondary NE, while children with NE
did not display a connection of this kind.

3. DEVELOPMENTAL

DELAY

AND

6. OTHER RISK FACTORS
Sleep apnoea has been associated with enuresis in
some patients [46]. Upper airway obstruction due to
large adenoids or tonsils also appears to be a cause of
NE, as it has been reported that the removal of these
obstructions significantly reduced or cured NE [47].
Constipation may cause secondary NE or make primary NE persist [48]. Sexual abuse must also be
included among the factors that may lead to NE [49].
Organic conditions such as infravesical obstruction
and neuropathic bladder may also present as NE. In
most cases, however, additional symptoms are present to make detection possible.

MENTAL

RETARDATION

Children with developmental delay and mental retardation have been shown to have a higher prevalence
of NE [10, 15, 20, 38]. Spee-van der Wekke [15]
found that children who were given special education,
including both those with and without mental retardation, had an OR of 3.74 (95%CI 2.32-6.03) for NE.

IV. PREVALENCE OF FUNCTIONAL
INCONTINENCE IN CHILDREN

Perinatal events such as toxaemia and low birth
weight, possibly involving an increased risk of minor
neurological dysfunction, have also been shown to
be associated with NE [10, 20, 31]. A connection bet-

In children with functional NNBSD the overactive
bladder is far more common than dysfunctional voiding. This has been demonstrated in urodynamic stu-
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dies, but it varies from one study to another due to
variability in the inclusion criteria. In a study of
1,000 patients with functional NNBSD, approximately two-thirds had an overactive bladder and onethird had dysfunctional voiding [50]. Based on clinical information, another study comprising 226 children revealed that 76% were considered to have an
overactive bladder and only 1% dysfunctional voiding, again illustrating the divergent figures when
different selection and inclusion criteria are used
[51].

tant issue appears to be the frequency of UI episodes.
When considering the total prevalence of UI (all frequencies of UI included) (Table 3), there is agreement between different studies at the age of seven
years (3.2-6.7%) and at 15-17 years (1.2-3.0%).
However, at 11-13 years (1.2-12.5%), there is a large
difference between Swithinbank’s [22] (12.5%) and
Lee’s [18] (1.6%) studies and this can probably be
explained in part by the fact that the former study did
not give precise limits for frequency (occasionally)
and the latter gave precise information about what
should be included (once / month or more). The fact
that the studies were performed in different parts of
the world is also a possible explanatory factor (UK
and Korea).

The prevalence data reported for involuntary day
wetting are sparse and sometimes difficult to interpret because of different definitions (in terms of frequency of UI) and classifications. Furthermore, the
incidence of UI appears to decrease with age. The
following conclusions can be drawn based on available studies.

When examining subjects with frequent episodes of
UI (> 1/week), on the other hand, only one cross-sectional study is available for each age group and
diversity between studies cannot therefore be assessed (Figure 3).

The variation in prevalence between different studies
is probably dependent on several factors. One impor-

Table 3 . Day UI (including mixed day/night)
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Table 4. Day wetting vs family history (including mixed
day/night wetting)
Author

RR
(95%CI)

Järvelin [31]
-enuresis in mother
-enuresis in father

-paternal lineage
Chiozza [13]*
-enuresis in parents

5.3
(1.6-18.2)
9.3
(3.2-27.3)
12.3

Bower [27]
-family history of enuresis

The frequency of UI decreases with age (Table 3),
which is clearly demonstrated in those subjects with
frequent episodes of UI (>1/week). The prevalence
at 7 years, 11-13 years and 15-17 years is 2.5%, 0.5%
and 0.3% respectively. There are only two authors
who have investigated the same cohort of children on
two occasions; Hellström [19, 21] in Sweden and
Swithinbank [22, 23] in the UK.

Positive
history (%)

10.1
(3.4-29.3)
5.9
(1.9-17.8)

Sureshkumar [53]
daytime wetting in
-male sibling

Figure 3. Prevalence of day UI (including mixed day and
night) >1 episode/week, by age and gender. Data are from:
at age 6 years [53], 7 years [19], 11-12 years [22] and 16-17
years [21].

OR
(95%CI)

Neveus [26]
-family history

70**
2.0
(1.1-3.7)

** Only children with mixed day and night wetting, **compared
with 45% in dry children

According to the studies by Hellström, the reduction
from seven years to 17 years is 0.2% per year in
those with wetting at least once a week and 0.3%
when including all kinds of wetting. Swithinbank
reported a far higher frequency for all kinds of wetting at age 11-12 years but not at 15-16 years and the
reduction in his cohort of children is therefore
approximately 2% per year.

2. SOCIO-CULTURAL FACTORS AND

PSYCHOPA-

THOLOGY

Children under stress as a result of marital separation, for example, have a higher incidence of diurnal
or mixed UI, according to some authors [13, 31, 53].
Moreover, psychopathology investigated by Järvelin
[31] using the Children’s Apperception Test (CAT)
revealed a significant increase in the signs of repression, including an inability to express one’s emotions
and feelings (p=0.027), when comparing day wetters
with controls). Neveus [26] found that day-wetting
children had more difficulty falling asleep (OR 2.4,
CI 1.4-4) and he interpreted them as “anxious children”. Lettgren [54] found a significant increase in
attention problems and delinquent behaviour in a
certain form of day-wetting children (voiding postponement) using the Child Behaviour Check List
(CBCL, Achenbach).

UI is more common in girls, all age groups (Table 3).
From the prevalence found in the different studies, it
can be suggested that daytime UI is 1.5 times more
common in girls than in boys at age seven years,
whereas at age 16 years the difference is even more
pronounced; 5-10 times more common in girls than
in boys (Table 3)

V. POTENTIAL RISK FACTORS FOR
DAY WETTING

3. MINOR

NEUROLOGICAL DYSFUNCTION AND

DEVELOPMENTAL DELAY

1. FAMILY HISTORY

Children with minor neurological dysfunction have
also been shown to have an increased rate of day
wetting. Duel [40] found that children with ADHD
are three times more likely to have day UI than
controls (p<0.0005). Also in children with delayed
maturation or with mental retardation, the risk of day

Day wetting, also including those subjects with
mixed day and night wetting, has been shown to be
correlated to hereditary factors, in parallel to what is
known about children with NE. However, the number of studies are limited (Table 4).
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wetting is increased (OR 1.9 and 4 respectively),
according to studies by Järvelin [20]. Perinatal
events, which can also be suggestive of minimal
brain dysfunction, have also been shown to be overrepresented in day-wetting children. For example,
Järvelin [31] found that the children of mothers who
had suffered from toxaemia had an RR of 8.5 (CI1.451.9) for day UI.

• Prevalence for functional UI decrease with age.
At age 7 years prevalence figures varies between 3.2% and 6.7%. At age 15-17 years the
corresponding prevalence figures are 1.2-3%.
• Variation in prevalence figures is mainly
dependant on difference in frequency of incontinence episodes in the studies.
• Potential risk factors for diurnal UI in children
include family history, psychopathology, sociocultural factors, minor neurological dysfunction, developmental delay, organic anomalies
such as infravesical obstruction in boys and
sexual abuse.

4. OTHER RISK-FACTORS FOR DAY UI
Sometimes, functional day UI is difficult to distinguish from UI due to organic anomalies. The most
prominent examples are the adolescent form of posterior urethral valves in boys and epispadias in girls.
In many papers, UTI is regarded as a risk factor for
day UI. Järvelin [31] found an RR of 8.6 (2.3-32.3)
for UTI in day UI children. Neveus [26] was able to
demonstrate similar connections; OR 2.3 (1.3-3.9).
However, these infections should probably be regarded as a consequence of the functional bladder disturbance with UI and not the other way round as a
cause of the UI.
SUMMARY POINTS

D. EPIDEMIOLOGY OF UI IN
WOMEN

I. GENERAL COMMENTS AND
DEFINITIONS

Nocturnal enuresis (NE)
• The prevalence of NE at age 7 seems to be
around 8% for Western countries. Including studies from Southeast Asia and Turkey the incidence seems to be around 10%. The prevalence
at age 11-12 years is around 3% and at age 16
around 0.8%.
• The spontaneous cure rate seems to be around
15% annually between 7 and 16 years.
• In an adult population the prevalence of NE
seems to be 0.5%. The prevalence was 0.1%
when including only those with a history of NE
during childhood. Thus the risk for NE as adult
if having the condition at 7 years of age can be
calculated to 1%.
• Potential risk factors for NE in children include
family history, psychopathology, developmental
delay, mental retardation, socio-cultural factors,
sleep and arousal, sleep apnoea, constipation,
sexual abuse and organic conditions such as
infravesical obstruction.
Functional incontinence
• Children who are and remain dry in the day
seem to attain their diurnal continence already
between age 4 and 5 years
• Diurnal UI, or combined diurnal and nocturnal
UI, in children is caused by overactive bladder
in the great majority of cases.

UI is a common symptom that may affect women of
all ages, and there is a wide range of severity and
nature of symptoms. UI is not a life-threatening
disease, but the symptoms may seriously influence
the physical, psychological, and social well being of
the affected individuals.
Prevalence estimates naturally differ in different settings; in the general population, among patients seeking help for other complaints in general practice or
gynaecological clinics or in other more selected
groups of women. But even across population-based
studies using comparable definitions of incontinence, prevalence estimates vary. [55-57] Some population-based surveys include institutionalised women,
others not, and this may influence prevalence as well
as distribution of severity. The interpretation and
awareness of symptoms of UI, as well as the tendency to report symptoms, may also vary between subgroups of women.
Most epidemiological studies of UI have been performed on all Caucasian populations. Modern genetics have undermined the biological concepts of race,
and health differences between ethnic groups found
in epidemiological studies, may be due to underlying
cultural and socio-economic differences. [58]
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(median=9%) among women over 65 years of age
and older and 1 study reported a prevalence of 17%
in women 85 years of age and older. [81, 109, 110]
While one reason for the consistency of these findings may be that there have been fewer studies measuring daily UI, it is also likely that the reporting of
daily UI is less dependent on exact wording and
context of the question. Table 5 provides examples of
population-based studies reporting prevalence of any
UI from around the world. For the USA and Britain,
only larger studies (N >1000) with response rates
above 80% are included. As can be seen, UI is relatively common in all countries. The wide range of estimates make it difficult to make meaningful comparisons between countries.

Many epidemiological studies have investigated
potential risk factors. The design of most of these
studies has been cross-sectional or case-control, and
there are thus limitations regarding conclusions
about causality. Few studies have a longitudinal design, and few intervention studies have been conducted. Several factors are regarded as established risk
factors for incontinence, in spite of unknown aspects
regarding temporal relationships and actual underlying mechanisms, because they have been found to
be strongly associated with incontinence in several
studies, and a plausible biological foundation for the
association has been found. [59]

II. PREVALENCE IN GENERAL
POPULATION

Several investigators have noted that the prevalence
of any UI appears to increase up to middle age, with
a leveling off or even a slight decrease between ages
50 and 70, followed by a steady increase among the
aged. [74, 124] A recent study by Hannestad and her
colleagues [74] of women of all ages exemplifies this
latter pattern. The study finds a gradual increase of
prevalences across adulthood until age 50 when prevalence reaches 30%, a stabilization or even slight
decline until age 70 when prevalences start rising
again (Figure 4).

A large number of epidemiological studies of UI prevalence in women have been published, including
early, ‘ground-breaking’ studies by Milne in 1972,
Thomas in 1980, and Yarnel and Vetter in 1981. [6063]Some studies have included a wide age span
while others are surveys of a single age cohort. Most
have been cross-sectional studies of community
dwelling women. Other have focused on specific
groups such as pregnant women or women in longterm care. While white, European or North American
women have been the most studied, increasing number of studies have been conducted in other countries
and/or have included sufficient numbers of women
of other racial/ethnic groups to allow estimation of
prevalence.
Differences in populations sampled, definition and
measurement of UI, and survey methodology continue to make summarizing prevalence studies a challenge, as evidenced by the wide range of prevalence
estimates. [55, 56, 63-105] Prevalence estimates for
the most inclusive definitions of UI (‘ever’ ‘any’ or
‘at least once in the past 12 months’) in the general
population range from 5% among women 15 years
and older in Belgium [106] to 69% among women 19
years and older in Wales, [73] with most studies in
the range of 25% to 45%. [61, 63, 69, 74, 103, 107]
The measured prevalence of UI is sensitive to how
the survey is conducted (e.g., mail, telephone or inperson interviews), the exact wording of the question, and the context in which the question is asked.
[55, 68] Interestingly, there is less variation in the
estimates of daily UI in the general population, with
3 studies having reported prevalences of 4%, 5% and
7% in women under 60 years of age, [77, 102, 108]
4 studies reported prevalences from 4% to 14%

Figure 4. Prevalence of UI (any leakage) in women 20
years+. Data from the EPINCONT study [74]

III. PREVALENCE IN SPECIFIC
POPULATIONS
There are subpopulations with a higher prevalence of
UI. Here we review women living in long term care
facilities, pregnant women, women of different
race/ethnicity, and cross-country comparisons.
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Table 5. Examples of prevalence of “any’ ‘current’ or ‘ever’ incontinent UI in the general population
First author

Year

Country

Response
Rate (%)

Ages
(years)

N
(women)

Prevalence of any
UI (%)

Thomas [61]

1980

Britain

89

15+

7,767

27

Yarnell [63]

1981

Wales

95

17+

1,022

44

Iosif [98]

1984

Sweden

75

61

902

29

Hording [111]

1985

Denmark

85

45

515

22

Hols t[69]

1988

New Zealand

76

18+

851

20

Elving [100]

1989

Denmark

85

30-59

2,631

26

Rekers [107]

1992

Netherlands

68

35-79

1,299

26

Brocklehurst [71]

1993

Britain

not reported

30+

2,124

14

Milsom [112]

1993

Sweden

75

46-86

7,459

21

Lar a[103]

1994

New Zealand

54

18+

556

34

Wetle [110]

1995

USA

85

65+

2,360

44

Seim [104]

1995

Norway

77

20+

1,820

29

Nygaard [113]

1996

USA

85

65+

2,025

55

Nakanishi [81]

1997

Japan

95

65+

842

10

Holtedahl [85]

1998

Norway

73

50-74

507

47

Damian [78]

1998

Italy

71

65+

363

16

Koyama [114]

1998

Japan

76

65+

1120

11

Swithinbank [73]

1999

Britain

80

19+

2,075

69

Dolan [115]

1999

Ireland

66

35-74

689

58

Hagglund [116]

1999

Sweden

88

18-70

3,076

26

Chiarelli [88]

1999

Australia

48
54
41

18-23
45-50
70-75

14,761
14,070
12,893

13
36
35

Moller [77]

2000

Denmark

71

40-60

2,860

72

Hannestad [74]

2000

Norway

80

20+

27,936

25

Bortolotti [76]

2000

Italy

>99

40+

2,797

11

Iglesias [79]

2000

Spain

95

65+

486

42

Tseng [82]

2000

Taiwan

80

65+

256

28

Maggi [80]

2001

Italy

89

65+

1531

22

Muscatello[117]

2001

Australia

68

41+

262

61

Sampselle [118]

2002

USA

Not reported

42-52

3,302

57

Van Oyen [106]

2002

Belgium

60

15+

3,804

5

Nygaard [119]

2003

USA

82

50-69

5,701

16

Nuotio [120]

2003

Finland

93

70+

227

59

Blanco [121]

2003

Spain

82

40-65

485

15

Zunzunequi Pastor [122] 2003

Spain

75

65+

567

30

Chen [123]

2003

Taiwan

79

20+

1,247

54

Hunskaa r[124]

2004

France
Germany
Spain
Britain

60
59
64
45

18+

3,881
3,824
6,444
2,931

44
41
23
42
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1. LONG TERM CARE FACILITIES

prevalences, or based on recall after delivery. Some
studies have examined stress incontinence only (the
most common type of pregnancy-related UI), while
others reported all incontinence. While most studies
include women with prior pregnancies, several studies have been limited to primagravidas, or have
examined women in their first pregnancy separately
(see Table 7).

Several studies have documented a higher prevalence of UI in women residing in long-term care facilities compared to community dwelling women. In
addition to being more frequent, UI in long term care
residents tends to be more severe, costly, and have
greater burden on caregivers compared to UI in the
community. [125] Estimating the prevalence of UI
women in institutions is complicated by the variety
of definitions of long term care, ranging from supervised residential living facilities to nursing homes
specializing in patients with advanced dementia.
Some facilities offer a mixture of levels of care.
Because UI is associated with dementia, limited
mobility and other co-morbid conditions, prevalence
of UI is generally higher in facilities with residents
requiring a higher level of care.

Studies of UI during pregnancy have reported period
prevalences of 32% to 64% for all UI and 40% to
59% for stress (including mixed) UI (see Table 7).
Period prevalence is higher in parous than in nulliparous women, [128-132] whereas new onset of UI
(cumulative incidence) during pregnancy is higher in
primagravida. [129, 132] Point prevalence of UI is
low in the first trimester, rising rapidly in the second
trimester and increasing further, though less rapidly,
in the 3rd trimester. [129, 130, 133-138] Severity of
incontinence appears to increase during pregnancy
as well. [133]

Several studies from around the world[89-96, 114,
126] - some of which sampled multiple institutions suggest a median UI prevalence of around 55% (see
Table 6). One study which examined UI in women
enrolled in a home health care program found a prevalence of 52% - similar to the median prevalence in
long-term care facilities. [127] The higher prevalence of UI among women in long term care compared
to the general population of community-dwelling
women reflects several factors, including the older
average age and higher level of frailty (even adjusted
for age) found in long term care residents compared
to community dwelling women. Other factors probably contribute as well. [86] One possible contributing factor may be that incontinence in and of itself
creates an additional burden on caregivers, leading to
an increased propensity for women with UI to be institutionalized. One study showed that existing urinary incontinence more than doubles the risk of admission into nursing homes for women, independent of
age or the presence of any co-morbid condition. [97]

3. RACIAL AND ETHNIC DIFFERENCES
Most epidemiological studies of UI have been
conducted on white populations in the US and Europe. While several studies of women in Asian countries have been reported, [81, 82, 103, 146-153] the
variation in prevalence makes comparison with studies of predominately Caucasian women difficult. A
handful of population-based studies have compared
the prevalence of UI among white women and
women from one or more racial or ethnic groups.
[102, 103, 118, 119, 154, 155]
As can be seen from Table 8, these studies have
found a lower prevalence of UI in Black women,
Hispanic and Asian compared to white women. Studies comparing pelvic physiology have attempted to
explain the lower prevalence of UI in Black compared to Caucasian women. Howard and colleagues[156] report clinical data suggesting that
African-American women have higher ureteral closure pressure, larger urethral volume, and greater
vesical mobility.

2. PREGNANT WOMEN
Another special population with a high prevalence of
incontinence is pregnant women. Incontinence
during pregnancy can be described in terms of period
prevalence (the proportion of women who report
ever being incontinent during pregnancy), point prevalence (the proportion of women reporting incontinence at specific a gestational age during pregnancy), and cumulative incidence (the proportion of previously continent women who report onset of incontinence at some point in their pregnancy). Studies
can be prospective, allowing ascertainment of point

More needs to be learned about differences in UI risk
factors between different racial and ethnic groups,
whether risk factor differences can explain differences in UI prevalence between groups, and the
impact of incontinence by race or ethnicity. Ideally,
UI among racial/ethnic groups should be evaluated
within the same study, to avoid spurious differences
in prevalence estimates due to study differences.
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Table 6. Summary of UI prevalence among women in long-term care (LTC) institutions
First
Author

Year

Country

Number of
institutions

Description of
institution(s)

Definition of
UI

N
(women)

Prevalence
(%)

Palmer [126]

1991

USA

8

nursing homes

unknown

332

39

Borrie [93]

1992

Canada

1

LTC hospital

> 1/week

121

65

Toba [92]

1996

Japan

not stated

LTC hospital

any

965

72

Brandeis [90]
Sgadari [91]

1997
1997

USA
Denmark
France
Iceland
Italy
Japan
Sweden
USA
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nursing homes

> 2/week

not stated

nursing homes

> 2/week

1541
3,424
256
667
1,078
1,255
708
271,778

50
52
65
57
54
43
62
46

Koyam a[114]

1998

Japan

8

nursing homes

any

328

23

Aggazotti [89]

2000

Italy

14

9 nursing
homes,
2 residential,
3 mixed

> 2/month

621

60

Table 7. Summary of UI prevalence during pregnancy
First Author

Year

N

Measure

Timing of
survey

Prevalence (%)

Stanton [138]

1980

181

Point prevalence at 38 weeks

Prospective from 16
weeks

All UI : 51%
Stress UI : 40%

Mellier [139]

1990

265

Period prevalence during
pregnancy

“immediately post
partum”

All UI : 46%

Viktrup [140]

1992

305*

Period prevalence during pregnancy

3-5 days postpartum

All UI : 32%*

Dimpfl [128]

1992

350

Period prevalence in final 3 months

6 weeks postpartum

Stress UI : 54%

Burgio[133]

1996

523

Period prevalence during pregnancy

2-3 days postpartum

All UI : 60%
Stress UI : 52%

Wilson[141]

1996

607*

Period prevalence during pregnancy

3 months postpartum

All UI : 36%*

Chiarelli [142]

1997

290

Period prevalence in final
month “postnatal”

Marshall [129]

1998

7771

Period prevalence during pregnancy

3 days postpartum

All UI : 69%

Marshall [129]

1998

7771

Cumulative incidence during
pregnancy

2-3 days postpartum

All UI : 50%*
All UI : 41%**

Mason [143]

1999

717

Period prevalence during pregnancy

8 weeks postpartum

Stress UI : 59%

Morkved [130]

1999

144

Period prevalence during pregnancy

8 weeks postpartum

All UI : 42%

Thorp [144]

1999

123

Period prevalence in 3rd trimester

Prospective from 1st
or 2nd trimester

Stress UI : ~40%

Di Stefano [134]

2000

150

Period prevalence during pregnancy

2 days postpartum

All UI : 48%

Spellacy[145]

200

1 50

Period prevalence during pregnancy

4-6 weeks postpartum

All UI : 62%

Kristiansson [136]

2001

175

Point prevalence at 36 weeks

Prospective from early
pregnancy

Stress UI : 26%

*primagravidas only **parous and mulitparous women only
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All UI : 64%
Stress UI : 57%

Table 8. Prevalence (%) of UI by Race/Ethnicity in Women
First author

Year

Definition of UI

White

Black

Hispanic

Asian

Nygaard [119]

2003

Any in prior 12 months

17

9

10

-

Grodstein [155]

2003

>1/week

18

10

16

13

Sampselle [118]

2003

Any

66

50

42

52*

* Chinese and Japanese combined

4. CROSS-COUNTRY COMPARISONS

gist after urodynamic evaluation. The percentage of
stress only incontinence increased from 51% to 77%,
mixed incontinence was reduced from 39% to 11%
and the proportion with urge only UI remained virtually the same (10% vs. 12%). However, there are
also limitations in the use of urodynamics in documenting the presence of involuntary detrusor
contractions, with both false positives and false
negatives occurring. Thus, while self-report and urodynamic definitions of UI type differ, it is not clear
which is the most valid and for what purpose. Despite the uncertainty in determining type of incontinence, the differences in the epidemiology of urge and
stress incontinence are potentially important given
the presumed differences in underlying pathophysiology. Differences in the association of stress and urge
UI (based on self-report) with respect to age,
race/ethnicity, and risk factors [56, 158, 159] suggest
that questionnaire-based determination of UI type is
useful and should be included in all epidemiologic
studies of UI.

There is no hard evidence for different incidence and
prevalence of UI between Western countries and the
published differences may relate to social, culture,
economic or until now undetermined factors. Because of the heterogeneity of published studies the
results are difficult to compare, and most of the studies do not lead themselves easily to cross-cultural or
cross-national comparisons.
One large cross-country study using a validated instrument to investigate the prevalence of UI has
recently been published. [124] The study revealed
that the prevalences of UI and the distribution of different types in France, Germany and UK were quite
similar, while the prevalence was lower in Spain.
The same questionnaire and methodological approach were used in the four countries, and the responders were of similar age. The overall prevalence of
UI for these four European countries was about 35%;
this figure lies in the typical result span for many studies performed previously.

Proportions of types of UI differ by age. [56] Surveys of older women suggests that mixed and urge
incontinence predominates[83, 84, 87, 160] while
surveys of young and middle-aged women have
generally found a predominance of stress incontinence. [69, 74, 99, 102, 105] Overall, approximately half
of all incontinent women are classified as stress
incontinent. A smaller proportion is classified as
mixed incontinent, the smallest one as urge incontinent. A recent study which included the entire age
range by Hannested et al. [74] demonstrates a fairly
regular increase in prevalence of mixed incontinence
across the age range, and a decrease in prevalence of
stress incontinence from the 40-49 year old age
group through the 60-69 year old group (Figure 5).

IV. TYPE
In surveys based on questionnaires or interviews,
only symptoms can be registered. Typically stress
incontinence is identified when the respondent
reports it to occur with physical activity, urge incontinence when it occurs in the context of a sudden
urge to urinate. Determination of the pathophysiologic basis of the incontinence – urethral insufficiency
for stress incontinence or detrusor instability for urge
incontinence- requires the use of urodynamic equipment and thus cannot be made based on data from
questionnaires or interviews alone. The question has
been raised about the use of self-reports in epidemiological studies. [157] Sandvik and coauthors[104] validated diagnostic questions used in a
survey against a final diagnosis made by a gynecolo-

There is relatively little data on the prevalence of
overactive bladder (OAB), defined as the presence of
urgency and frequency with or without UI. Not all
studies distinguish overactive bladder with urge UI
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few times a month, moderate incontinence daily leakage of drops, and severe incontinence larger
amounts at least once a week. The severity index has
been validated against a 48 hour pad weighing test.
According to this test, slight incontinence means a
leakage of 6 g/24 hours (95% CI 2-9), moderate
incontinence means a leakage of 17 g/24 hours (95%
CI 13-22) and severe incontinence means a leakage
of 56 g/24 hours (95% CI 44-67). The severity index
is thus a semi-objective and quantitative measure,
and does not include the woman‘s subjective perception of her leakage as being a problem or not. A
recent validation from Scotland concludes that the
Severity index is a short, simple, valid, reliable, and
sensitive measure of urinary incontinence in women,
and that it can be recommended for routine use.
[166] Other questionnaires recommended to assess
symptoms and impact on quality of life are reviewed
and assessed in other chapters of this book.

Figure 5. Distribution of different types of UI in age groups.
Data from the EPINCONT study [74]

(‘wet’ OAB) from overactive bladder without incontinence (‘dry’ OAB). The NOBLE telephone survey
found an overall prevalence of overactive bladder
with urge incontinence of 9.6% in women 18+,
increasing with age from less than 5% in age group
18-44 to 19% in age group 65+. [161] Several studies have reported the prevalence of urge UI and
urgency (with or without UI) separately (Table 9).
On average, urgency with or without UI appears to
be about twice as common as urge UI.

The impact of UI can be measured in terms of
“bothersomeness” or actions taken to ameliorate the
incontinence, such as wearing pads, reducing activities, or seeking medical attention. Not surprisingly,
women with more severe UI tend to report a greater
impact of UI. [77, 102] Several scales have been
developed to measure UI impact, [167-175] but have
been used mostly in clinical trials. Use of such scales
in large epidemiologic studies is limited by their
length. Nonetheless, including a measure of impact,
in addition to severity, in epidemiologic studies is
useful for characterizing the importance of the incontinence to the patient. [123]

V. SEVERITY AND IMPACT
Severity of incontinence can be defined based on frequency, typical quantity of urine lost, or a combination of these factors. [72, 74, 79, 83, 118, 165] For
example, the Sandvik’s Severity index[72, 165] is
calculated by multiplying the reported frequency
(four levels) by the amount of leakage (dichotomized
to two levels). The resulting index value is further
categorized into slight, moderate and severe. Typically, slight incontinence denotes leakage of drops a

Reporting prevalence by severity or impact provides
more information and reduces variability in prevalence estimates. Prevalence estimates for severe UI
range between 3% and 17% with a cluster between
6-10%. [60, 71, 72, 74, 76, 77, 80, 83, 86, 102, 105]
The lesser variance among these estimates suggests
that severe incontinence, like daily incontinence, is
less easy to deny and better understood by partici-

Table 9. Prevalence (%) of urgency and urge UI in community-dwelling women
First Author

Year

Age

N

Definition of urgency
or urge UI

Swithinbank [73]

1999

19+

2,075

Any

61

46

1.3

Lapitan [162]

2001

18+

5,502

Any

35

11

3.2

Milsom [163]

2001

40+

16,776

Current

54

36

1.5

Van Der Vaart [164]

2002

20-45

1,393

Any

45

15

3.0

Chen [123]

2003

20+

1,253

Any

13

9
Median

1.4
2.1
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Prevalence of
urgency

Prevalence of UI Ratio
urge

ted to investigate its causes and consequences. Incidence is substantial, but it has proven difficult to
establish predictors for incident UI. It is also well
documented that remission can take place, but again
predictors are not well understood. Remission may
be related to natural recovery or to medical care, but
variation due to unreliable measurements cannot be
excluded either.

pants than ‘any’ ‘ever’ or ‘current’ incontinence and
thus may represent a more reliable figure. Sandvik[72] found that nearly half of incontinence cases
had slight incontinence and only 27 % severe. If only
those with moderate or severe incontinence are
considered, and including only those who are bothered by their leakage, the findings from that study
indicate that approximately one fifth of incontinent
women suffer from severe, bothersome incontinence.
These results have recently been confirmed in the
EPINCONT study [74] (Figures 6 and 7). The severity of incontinence varies by type of UI. The fraction of severe incontinence is much lower in the
stress group compared to the urge and mixed groups.
In the EPINCONT study, [74] slight incontinence
was found in 53% in the stress group, 39% in the
urge group and 31% in the mixed group (Figure 8).
Several studies found that the prevalence of significant incontinence tended to increase with advancing
age. [63, 70, 74, 79] In the EPINCONT study the
percentages were 2.6, 6.5, 8.6, and 13.0 for age
groups 20-39, 40-54, 55-69, and 70+, respectively, as
shown in Figure 6 [74].

VII. POTENTIAL RISK FACTORS
Epidemiological and clinical studies conducted in
various populations reveal a number of variables
related to UI including several possible risk factors
or contributing variables (Table 11). Most of the data
regarding risk factors for the development of UI have
been derived from cross sectional studies of volunteer and clinical subjects. Risk factors like smoking,
menopause, restricted mobility, chronic cough, chronic straining for constipation, and urogenital surgery
have not been as rigorously studied as age, parity,
and obesity. This provides us with information of
limited generalizeability and restricts the level of
inference regarding causality.

VI. INCIDENCE AND REMISSION

Well-controlled analyses of potential risk factors and
predictors are limited. Little is known about their
relative and absolute value. Risk factors or causes of
UI need to be investigated in a prospective or longitudinal design in order to establish the temporal
ordering between risk factors and onset of UI. Unfortunately, very few longitudinal studies of UI have
been conducted. Therefore this review of health-related factors is based primarily on cross-sectional studies and can only identify correlates.

There is less data on incidence and remission than on
prevalence of UI. Incidence and remission of UI are
higher when defined as moving between ‘no UI and
‘any UI’ then when defined as moving than between
‘no UI’ and ‘weekly’ or ‘daily’ UI. Table 10 summarizes incidence and remission in community-dwelling women from several studies using. Annual incidence for women less than 60 years old ranged from
1 to 3%, while for those 60 and older, incidence ranged from 5-11%. A study of women in nursing
homes reported an annual incidence of 22%. [126]
Incidence and remission were virtually identical for
stress and urge UI in the 2 studies that reported data
by UI type. [113, 176] Remission is often higher than
incidence, because of the smaller pool of women
with moderate or severe incontinence compared to
those who are continent. Thus, if equal numbers of
women moved from continence to incontinence as
moved from incontinence to continence, the remission would be larger than the incidence because of
the small denominator.

1. AGE
Because UI is so common among older women, it is
often regarded as a normal and inevitable part of the
aging process. Most studies indicate that UI is indeed
correlated with age. [63, 74, 80, 88, 89, 104, 107,
112, 113, 115, 178-182] In one well-known study, a
random sample of 842 women 17-64 years of age
were interviewed. [63] The prevalence increased
steadily with age. In another large survey, prevalence of UI in women 46-86 years old increased progressively over seven birth cohorts (1900 - 1940)
from 12 % to 25 %. [112] More recent studies have
yielded similar results in large samples of women.
One study of 27,936 women 20+ years of age replicated the significant association between age and
incontinence (see Figure 4). [74] Another study

In summary, longitudinal studies of incidence, remission and natural history are scarce and should be
encouraged because these types of studies provide
information about the course of UI and are best sui-
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Figure 6. Prevalence of UI by age group and severity. Data
from the EPINCONT study [74]

Figure 7. Prevalence of UI by age group and impact. Data
from the EPINCONT study[74]

Figure 8. Severity of the different types of UI. Data from the
EPINCONT study[74]

Table 10. Incidence and remission of UI in community-dwelling women
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mon among pregnant women (see Table 7). UI
during pregnancy is a self-limiting condition for
many women. Viktrup et al found a prevalence of
28% who developed stress incontinence during pregnancy, and 16% became free of symptoms in the
puerperium. [140] Similarly, in a cohort of 523
women, Burgio et al found a drop in the prevalence
from 60% during pregnancy to 11% by 6 weeks postpartum. [186] Incontinence during pregnancy has
been shown to be a predictor of postpartum incontinence, [135, 186] as well as a risk factor for incontinence at 5 years past delivery (Figure 9). [187] Thus,
there is evidence that women who are incontinent
during pregnancy may be predisposed to experiencing UI at later times in their lives, such as during a
subsequent pregnancy or as they age. However, it is
still questionable whether pregnancy itself contributes to UI in later life or whether it is attributable to
factors associated with childbirth.

Table 11. Established and suggested risk factors for UI in
women reviewed in this text
Age
Pregnancy
Parity
Obstetrical factors
Menopause and reproductive hormones
Hysterectomy
Obesity
Lower urinary tract symptoms
Functional impairment
Cognitive impairment
Smoking
Family history and genetics
Other factors

found a significant effect for age in a study of 40,155
women in three age groups : young (18 - 23), middle-aged (45 - 50), and older (70 - 75). Though age
was significant, there were no differences between
the middle-aged and older women. [88]
Some studies have found that age was a significant
risk factor for both urge incontinence and stress
incontinence, [182] while others have demonstrated
the association for urge incontinence, but not for
stress incontinence. [74, 109, 113] Studies that have
reported a nonsignificant relationship between
incontinence and age generally have had smaller
sample size and more narrow age range perhaps restricting the ability to detect this effect. [56, 85, 87] In
frail older adults, the relationship with age may be
different. For example, an inverse relationship between age and UI has been reported in nursing home
residents. [183]

Figure 9 . Percentage of women with stress and urge incontinence 5 years after first pregnancy and delivery (Data
from ([187]), with permission)

3. PARITY

Incontinence is not to be considered normal with
aging; however, there are changes in the bladder and
the pelvic structures that occur with age and which
can contribute to UI. [184, 185] Further, UI is often
attributable to medical problems or diseases that can
disrupt the mechanisms of continence (e.g., diabetes
mellitus, cognitive impairment), many of which are
more common among older adults.

The role of childbearing in predisposing women to
UI is supported by several studies that have demonstrated a link between UI and parity. [69, 70, 88, 100,
101, 133, 158, 159, 181, 182, 188-195] There are
several explanations that may be offered. [196] First,
childbirth may result in pelvic floor laxity as a consequence of weakening and stretching of the muscles
and connective tissue during delivery. Second, damage may occur as a result of spontaneous lacerations
and episiotomies during delivery. The result of these
events can be impaired support of the pelvic organs

2. PREGNANCY
UI in women is often assumed to be attributable to
the effects of pregnancy and childbirth. UI is com-
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and alteration in their positions. A third possibility is
that the stretching of the pelvic tissues during vaginal delivery may damage the pudendal and pelvic
nerves, as well as the muscles and connective tissue
of the pelvic floor, and can interfere with the ability
of the striated urethral sphincter to contract promptly and efficiently in response to increases in intraabdominal pressure or detrusor contractions.
In an early study, Thomas and colleagues reported
that UI was most likely to occur in parous rather than
nulliparous women at all ages (15-64 years) and that
UI was most common in women who had four or
more children. [61] Some studies have reported a
threshold effect at one delivery and little or no additional risk with increasing parity. [69, 158, 195, 197]
However, other studies suggest that increasing parity
increases the risk of UI and that the relationship may
even be linear. [158, 159, 189, 198, 199] In one
study, the odds ratio increased with parity from 2.2 in
primiparous women to 3.9 in Para II to 4.5 in Para
III. [159]

Figure 10. Relative risk of UI by age groups and parity.
Data from Rortveit 2001 and Chiarelli 1999. [88, 158]

The effect of parity on the severity of UI has been
little investigated. Kuh et al found a statistically
significant trend for increasing severity with increasing parity, [197] while Rortveit et al found no effect
on severity. [158]

The association between parity and UI appears to
diminish and even disappear with age. [88, 158, 192]
A large study in Australia found that parity was
strongly associated with UI for young women (18-23
years). For women 45-50 years there was only a
modest association, and for old women (70-75 years)
the association disappeared. [88]

Few studies have made a distinction based on type of
UI. In some studies, there was predominately a relationship between parity and stress UI, [158, 159,
197] but in others, the relationship was significant
both for stress and urge UI. [182, 199]

In a Norwegian study, [158] the relationship was
significant for younger women (age 20-34 years),
weaker in middle-aged women, (35-64) and absent
in older women (> 65years) (Figure10 compares the
two studies). In addition, two studies of middle-aged
women have found no association between parity
and UI. Hording and colleagues found that frequency of UI in 45-year-old women was not associated
with frequency of births. [99]

4. OBSTETRICAL AND FETAL FACTORS
Several obstetric and fetal factors have been explored as possible contributors to the development of
incontinence. In particular, there is growing evidence that vaginal delivery may predispose a woman to
incontinence, more so than a Cesarean section. [135,
140, 141, 181, 182, 186, 200-206] Vaginal delivery is
believed to cause pelvic neuropathy that could instigate UI. [197, 207, 208] Viktrup et al compared
continent women who delivered vaginally to women
who underwent a cesarean section and found a difference in favor of cesarean. However, three months
after delivery, the difference became statistically
insignificant. [140] One study of incontinence in
pregnancy investigated the role of prior deliveries
and found that having had a prior vaginal delivery
increased by 5.7 the risk of incontinence in a subsequent pregnancy compared to having no prior deliveries, but having had a Cesarean section did not
increase the risk. [200] In a large study of over
15,000 women under the age of 65 years, Rortveit et
al demonstrated that women who had undergone a

Similarly, Burgio and colleagues found that healthy
perimenopausal women with UI were not any more
likely to have delivered more children than continent
women. [102] Nevertheless, the literature shows that
age is a stronger risk factor than parity.
Also there has been done little research whether time
since delivery or age at delivery will influence the
effect of parity. Foldspang et al found increased risk
of UI with increasing age at the last childbirth for
women aged 30-44 years. [192] One study found that
women over 30 years old at their first delivery were
at higher risk, [197] while another found that increasing age at the first delivery had an influence on UI.
[193]
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tetric trauma. [215] Differences in birthing practices
world wide (including route of delivery and availability of obstetric care) should be investigated to determine potential relationship to continence status.

cesarean section were at increased risk of stress or
mixed UI compared to nulliparous women (OR =
1.5). [205] Further, those who had undergone a vaginal delivery were at even greater risk of stress UI
compared to those who had a cesarean section (OR =
2.4). Other studies have shown a similar results with
odds ratios (or RR) ranging from 1.77 to 2.8. [181,
182, 186, 203]

5. MENOPAUSE

AND REPRODUCTIVE HOR-

MONES

Clinically, it has long been understood that urinary
symptoms are an integral part of the transition from
the premenopausal to the post-menopausal state. The
atrophic changes increase susceptibility to urinary
tract infections and can cause storage symptoms
(such as urinary frequency and urgency), dysuria,
vaginal dryness, and dyspareunia. Given the evidence that atrophy of these tissues can be reversed with
estrogen, and that estrogen replacement reduces UI
in some cases, it seems reasonable to propose that
estrogen loss contributes to the problem.

Data on other obstetric techniques and complications
are inconsistent. One factor that has been associated
with incontinence is the use of forceps. [186, 203,
209] In one study, forceps delivery carried a relative
risk of 1.5 compared to spontaneous delivery and 3.1
compared to cesarean section. [203] Interpretation of
the effect of forceps can be confounded by its association with complications during labor. However, in
another study, it nearly doubled the odds of incontinence, even while controlling for complications and
lacerations. [183] Foldspang et al [210] found strong
associations between incontinence and forceps delivery/vacuum extraction, episiotomy, and perineal
suturing in bivariate analyses. However, the effects
of these variables were insignificant in multivariate
analyses possibly suggesting that they may simply
have been markers for having had a vaginal delivery.

In one study, 11 obstetric variables were explored.
[200] Only birth weight > 4,000g and mediolateral
episiotomy were associated with incontinence in
subsequent pregnancy (OR=1.9 and 1.9). Other studies have reported no relationship between incontinence and a number of obstetric variables, including
episiotomy, sphincter lesion, forceps delivery,
vacuum extractions, perineal and vaginal lacerations,
epidural anesthesia, oxytocin stimulation, length of
2nd stage labor, and fetal birth weight. [135, 154,
159, 186, 193, 198-200, 212-214]

However, the literature is inconsistent in describing
the role of menopause and estrogen loss as significant contributors to UI. Positive findings were reported by Rekers and colleagues, who compared premenopausal women (N=355) with postmenopausal
women (N=858) and found no significant difference
in the prevalence of UI between the two groups (25%
versus 26%). [107] However, there were significant
differences in the frequency of incontinence episodes, indicating that postmenopausal women had
more severe incontinence. Postmenopausal women
were more likely to have UI on a daily basis or more
frequently (7 %), compared to the premenopausal
women (3 %). They were also much more likely to
have urgency and nocturia. Postmenopausal women
were less likely, however, to have large volume accidents, and there were no differences in the types of
UI. These investigators also examined the time
frame between menopause and the onset of UI. A
significant increase in the incidence of UI occurred
10 years before the menopause, and an even larger
increase was found at menopause. Among postmenopausal women with UI, 28% had onset before
menopause, 18% around the time of menopause, and
54 % after menopause. Finally, women who experienced a surgical menopause had a higher prevalence of UI (36 %) compared to those who experienced
a natural menopause (22 %). It has also been reported that peri-menopausal women have greater severity of incontinence compared to pre-menopausal
women. [118]

Vesico-vaginal fistula is an important cause of disastrous UI in developing countries, usually due to obs-

Other studies have found no significant differences
between postmenopausal and premenopausal women

Induced labor has also been implicated as a factor
contributing to incontinence. [154, 199] Thom and
colleagues[154] found an increased risk of UI with
increased exposures to oxytocin (OR = 1.9 for one
exposure, 3.1 for two exposures). Similarly, Pregazzi et al reported that intravaginal dinoprostaglandins
increased the risk of postpartum UI. [199] Other
methods of speeding delivery may also cause UI. A
study of 3,963 Nigerian women reported that
pushing on the fundus during labor was associated
with UI as well as pelvic organ prolapse. [211]
Two studies suggest that the birth weight of the
infant may predispose the mother to UI. [179, 200]
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in the prevalence or the frequency of incontinence.
[98, 115, 197] Some studies have even reported
significantly lower prevalence among postmenopausal women than among premenopausal women,
[101, 189, 197] though in one, the effect was significant for stress incontinence but not for urge incontinence. [197] Further, recent studies of risk factors
have found that incontinence is not associated with
the number of years since menopause, [109] age at
menopause, [85] nor mean age of natural menopause. [154]

ded inconsistent results, but tend to support an association between UI and hysterectomy. Four studies
found a positive association between hysterectomy
and incontinence with odds ratios of 1.5 to 2.6. [159,
178, 209, 221] One study found no association between UI and hysterectomy (OR = 1.07), [85] and
another found that women who had a hysterectomy
(without concomitant prolapse repair) were less likely to have UI. [187]
In a review of the clinical literature on the effects of
hysterectomy, Thom and Brown[219] concluded that
most studies did not find an increase in UI in the first
two years after surgery. Also, UI was decreased after
surgery in some studies. A subsequent study of the
clinical effects of hysterectomy examined the prevalence of stress and urge incontinence before and one
year after hysterectomy and found no detrimental
changes. [222]

Related to menopause is the issue of estrogen replacement therapy. While one might expect lower rates
of incontinence in women taking hormone replacement therapy, research does not support this. Some
studies have shown no effect for hormone use[113,
159] while other have found an increased risk of
incontinence in women taking hormones for menstrual disorders (OR = 2.7)[216] and in older women
taking estrogen. [105, 154, 198, 209, 217] In an
intervention study (HERS study), women randomized to receive estrogen/progestin experienced worsened UI compared to the controls. [218]

Thus, there is evidence to suggest that hysterectomy
may place a woman at risk for UI and contradictory
information to suggest that hysterectomy may not
contribute to the development of UI. Therefore, the
role of hysterectomy remains controversial. [178,
223] Further study of the relationship of hysterectomy to UI could clarify the issue and potentially yield
surgical techniques that would minimize the risks of
UI.

6. HYSTERECTOMY
When asked about the onset of UI, many women will
report that it began immediately following hysterectomy. A hysterectomy with oophorectomy puts a
woman into surgical menopause, which could indicate a hormonal mechanism. Alternatively, the development of post-hysterectomy UI might be caused by
nerve damage during the procedure or to disturbances of musculo-fascial attachments of the bladder
to the surrounding pelvic wall. [219]

7. OBESITY
Obesity is well established as a factor that can cause
UI or contribute to the severity of the condition. It is
believed that the added weight of obesity, like pregnancy, may bear down on pelvic tissues causing
chronic strain, stretching and weakening of the
muscles, nerves, and other structures of the pelvic
floor.

There are few well-controlled prospective studies
investigating the role of hysterectomy and results are
mixed. In studies utilizing univariate analyses, some
have shown significant associations between UI and
hysterectomy, [88, 112, 181, 220] as well as oophorectomy. [88] Milsom and colleagues, in a survey of
3,896 women, reported that those who had a hysterectomy were more likely to report UI than those
who had not (21% vs. 16 %), and this trend occurred
across five birth cohorts from 1900 to 1920. [112]
Some studies have reported no association between
hysterectomy and UI in general[99] and stress incontinence in particular. [197] Others have found a
significant relationship in univariate analyses but
nonsignificant results after controlling for other
variables in multivariate analyses. [154, 197, 220]

Data from several studies indicate that UI in women
is associated with higher body mass index and greater weight (Figure 11). [76, 85, 88, 102, 109, 118,
132, 154, 159, 178-180, 182, 186, 188, 190, 193,
194, 197, 209, 216, 220, 224-226] In one study, a
significant relationship was found between UI and
body mass index such that women with regular UI
had the highest mean body mass index and those
who had never been incontinent had the lowest mean
body mass index. [102] Dwyer and colleagues found
that obesity was significantly more common among
women with detrusor instability, as well as among
those with stress incontinence, compared to continent women. [227] One study found a positive
“almost linear association” between BMI and both

Studies using multivariate analysis models also yiel-
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reporting an association between UI and history of
UTI, recurrent UTI, or symptoms of cystitis (e.g.
urine that burns or stings). [88, 89, 109, 127, 194,
195, 197, 209, 220, 224, 230, 231] Regardless of
whether they are caused by infection, disease, normal processes, or unknown factors, several urinary
tract symptoms have proven to be correlated with UI.
Symptoms such as blood in the urine, cloudiness or
foul smell in urine, burning with urination, trouble
starting urine flow, inability to shut off urine flow,
needing to push and strain while urinating, or needing to urinate more than once to empty bladder have
emerged as one of the most critical set of correlates
and potential precursors of UI from the MESA and
other studies. [83, 159] In a study of postpartum
women, self-reported frequency of urination was the
strongest predictor of UI. [186]

Figure 11. The association between UI increasing Body
Mass Index (BMI). Data from[74]

stress incontinence and urge incontinence[159]. The
highest BMI quartile had a 4.2 times greater risk of
stress incontinence and a 2.2 times greater risk of
urge incontinence. Although some studies have
shown a relationship between BMI and both stress
UI and urge UI, [159, 182] others have found that
increased BMI was a risk factor for stress incontinence, but not for urge incontinence. [109, 197] The
relationship between BMI and UI has been reported
in studies of younger women, [88] middle aged
women, [88, 118, 194, 209] older women, [88]
women in the postpartum period, [186] and nuns.
[220] The possibility that the effect is dependent on
a threshold value was reflected in the results of another study that found an association between UI
during pregnancy and pre-pregnancy BMI > 35
(OR=2.5), but a lack of significance with BMI >30
(OR=1.7). [200]

9. FUNCTIONAL IMPAIRMENT
Another set of health-related correlates that have
been substantiated in several studies are functional
impairments, particularly mobility limitations. [80,
83, 86, 89, 90, 113, 127, 179, 183, 225, 232-234]
Odds ratios from a study of 839 nursing home residents demonstrated the increasing likelihood of
incontinence with worsening level of mobility from
requiring no help with mobility to needing support
(1.8), depending on care providers (5.63), and being
wheelchair or bed-bound (7.38). [89] A study of
2025 older women indicated that several measures of
mobility impairment were associated with UI including inability to walk 0.5 mile (OR=2.15), inability
to move heavy objects (OR=1.89) and inability to
climb stairs (OR=1.66). [113] In addition improvement in ADLs was associated with 3-year remission
rates of urge incontinence (OR=0.5). Mobility problems include having experienced a fall during the
last 12 months, being diagnosed with arthritis, currently using equipment to get around, being restricted from going out, and several performance measures of lower body physical functions.

In addition to the associations found between obesity, body mass index, and UI, confirmatory results
have been reported from intervention studies. Bariatric surgery was used in one study to drastically reduce weight in a group of morbidly obese women,
resulting in subjective and objective resolution of
stress as well as urge incontinence. [228] In another
study, weight reduction by bariatric surgery resulted
in reduction of stress incontinence from 61% to 12%
of the group. [229] Thus, there is strong evidence to
support the causal role of excess weight in the development of UI.

8. LOWER
(LUTS)

URINARY

TRACT

Other large studies of older adults have shown that
UI was associated not only with mobility impairment, but also with sensory impairment (impaired
vision), which may contribute to mobility limitations. [183, 225] Environmental barriers that limit
mobility can also contribute to UI. For example, studies of nursing home residents and home care
patients have documented higher prevalence of UI
associated with the use of physical restraints (OR =
3.2, 2.5) and other environmental barriers (OR =
1.53). [127, 183]

SYMPTOMS

Urinary tract infection has long been considered a
contributor to UI, a condition to be resolved as a
transient cause of UI. Several studies support this by
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11. SMOKING

These effects are also observed in acute care settings.
For example, in a study of 6,516 older women admitted to the hospital following hip fracture, the odds of
developing UI during the hospitalization was increased by pre-fracture use of a wheelchair or walking
device or dependence on others to walk (OR = 1.53,
2.51). [234]

Smoking has been implicated as a risk factor for
incontinence in women. Although the mechanism is
unknown, but it is thought that smoking may contribute to chronic coughing or interfere with collagen
synthesis. The research has yielded inconsistent
results, but several studies now suggest a link between
UI and smoking. [105, 118, 186, 198, 209, 226, 238]
In a case control study of 606 women, those who currently smoked had a 2.5 fold higher risk of stress
incontinence. [238] In the Study of Women’s Health
Across the Nation (SWAN; women age 42-52), current smoking was a significant predictor of UI severity (OR = 1.38) in a model that controlled for several
variables including menopause status, parity, and
BMI. [118] In other studies, smoking was a risk factor
for incontinence in young women, and women in the
12-month postpartum period. [186, 209]
In some studies, smoking was significant in univariate analyses, but not in multivariable models
controlling for such variables as age and caffeine.
[200, 239] No association between smoking and UI
or an inverse relationship have been reported by
other studies. [76, 85, 109, 179, 195, 212]
Differences in the findings of these studies may be
partially explained by differences in the ages of the
samples. In most of the studies with positive findings
participants were young or middle aged, [105, 118,
186, 198, 209] while some of the negative studies
focused on older cohorts[85, 109, 195] or included
older respondents. [179] In the Australian Longitudinal Study of Women’s Health, for example, investigators found that heavy smoking (> 20 per day) was
an independent risk factor for UI in young women
(OR = 3.34), but not in their middle aged or older
groups. [209] It is possible that older individuals
may stop smoking due to medical problems. Thus, in
older cohorts, nonsmokers could be a frailer group,
with increased risk of urinary incontinence due to
disability.

The exact interpretation of the relationship between
functional impairment and UI, however, is still being
debated. At issue is whether UI is a direct consequence of difficulties in getting to the bathroom and removing clothing, or whether UI is a predictor of frailty
as shown in a study of 1531 older women. [80] Longitudinal information is needed to sort out the direction of causation between functional impairments and
UI. Alternatively, mobility limitations and UI may
both be consequences of general frailty in older age
or of an underlying systemic illness such as a stroke.
There is evidence of an association between UI and
stroke[88, 113, 183, 225] as well as Parkinson’s
disease. [80, 113] UI may be a direct consequence of
neurological damage caused by these diseases or an
indirect result of the physical limitations they impose.

10. COGNITIVE IMPAIRMENT
Research on UI in nursing home residents has consistently supported a causal role for dementia. [89, 90,
93, 183, 235, 236] In studies using multivariate analyses, patients lacking mental orientation had a 3.6
times greater risk of being incontinent than those with
normal mental status;[89] and the presence of dementia increased the odds of UI by 1.5 to 2.3. [90, 183] A
link between incontinence and mental status has also
been demonstrated in the acute care setting. In a
sample of women admitted to the hospital for hip
fracture, presence of confusion increased the odds of
developing UI during the hospitalization (OR = 3.44).
[234]
In the Canadian Study of Health and Aging a strong
association was found between severity of dementia
and UI in elderly women. [86] Odds ratios were 1.2,
4.0, and 12.6 for mild, moderate and severe dementia,
respectively, after controlling for age, residence, and
ambulatory function. However, in a community
sample, no relationship was found between mental
status and difficulty holding urine. [110]

12. FAMILY HISTORY AND GENETICS
Parallel to the developments in genetics and molecular biology, there is an interest in investigating many
medical conditions for genetic components. Little is
known about a genetic component for UI. Although
twin studies are the best genetic studies, only one has
been identified in the incontinence literature. [240]
The inheritability was significant for urge, but not for
stress UI in a study of 161 MZ and 249 DZ twins
aged 75+. Data suggests that about half the risk for
urge incontinence is inherited in this age group.

A systematic review of 11 studies examining UI in
persons with dementia concluded that UI is common
in patients with dementia and is more prevalent in
demented than in nondemented older individuals.
[237]
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Family studies may find evidence for familial clustering. One study found that family history was associated with stress UI. [241] Relative risks for
mothers, sisters, and daughters of women with stress
incontinence were 2.8, 2.9, and 2.3, respectively. A
recent large study of sisters, daughters, mothers and
grandmothers found an association between incontinence status in first-degree relatives. [242] The
investigators found an increased risk of any incontinence and of severe symptoms for women whose
mothers or older sisters were incontinent. There was
an increased recurrence risk for all three types of
incontinence, but the increase was not statistically
significant for urge incontinence. There was no apparent recurrence from a woman to her granddaughter,
but if women in both previous generations had
incontinence, the risk to a woman in the third generation was substantially increased. In general the
recurrence risk was somewhat higher from sister to
sister than from mothers to daughters.

• The median level of prevalence estimates gives
a picture of increasing prevalence during young
adult life (prevalence 20-30%), a broad peak
around middle age (prevalence 30-40%), and
then a steady increase in the elderly (prevalence
30-50%).
• The prevalence of severe or “significant” incontinence (depending on frequency and amount of
leakage, soaking of clothes, use of pads etc.), is
rather consistent, and ranges between 3% and
17%, with most studies reporting between 6%
and 10%.
• Proportions of types of UI are difficult to estimate, and estimates vary considerably. Approximately half of all incontinent women are classified as stress incontinent. A smaller proportion
is usually classified as mixed incontinent, and
urge incontinence is the smallest category.
Little is known about the risk factors and demographic correlates of the different types, but the
types probably reflect different pathologies and
etiologies.
• Several recent studies indicate that urgency,
with or without urge incontinence, is approximately twice as common as urge incontinence.
• Incidence studies are scarce and should be
encouraged. Remission can occur, but we know
little about the rates of remission or its predictors. Such studies will also give a better understanding of the dynamics between risk factors
and the onset of UI.
• The available data suggests higher prevalence
of UI among Caucasian women that may be due
primarily to racial differences in the prevalence
of stress UI. While at least four populationbased studies comparing UI prevalence between
white women and one or more other racial/ethnic group have been published since 2003, there
remains a paucity of published information
regarding UI in non-Caucasian women world
wide.
• A number of medical correlates of UI have been
identified, but need to be investigated in a prospective, longitudinal, well-controlled design in
order to establish the temporal ordering between
risk factors and onset of UI.
• Well-controlled analyses of potential risk factors and predictors are limited. Age, childbearing, obesity, urinary symptoms, and functional
impairment remain the best established risk factors.

13. OTHER FACTORS
Other published articles have reported correlations
between UI and several other variables, including
diabetes, [88, 109, 113, 118] fasting blood glucose,
[180] previous gynecological surgery, [85, 101, 180,
189, 194, 216] constipation, [88, 159, 183, 194] fecal
incontinence, [83, 89] use of diuretics, [159, 188]
benzodiazepines, [243] other drugs, [113, 244, 245]
caffeine consumption, [239] perineal suturing, [135,
189] exercise, [246, 247] genital prolapse, [99, 198]
radiation, [248] impaired function of the levator
muscles, [85, 99, 198] childhood enuresis, [197, 216,
249] respiratory problems, [80] depression, [119,
220] and sleep disturbance. [80, 179] An observational study[97] reviewed the medical records of 5986
members aged 65+ of a large health maintenance
organization in California. There was an increased
risk of UI associated to the diagnoses of Parkinson’s
disease, dementia, stroke, depression, and congestive
heart failure. Currently there is a dearth of knowledge to aid medical providers in advising their patients
about occupational factors that promote either the
onset or recurrence of urinary incontinence.
SUMMARY POINTS
• The prevalence estimates of at least some
degree of UI show a wide range. The variability may be explained by factors such as variations in the definition of UI, in collection of the
study samples, or variation in survey procedures, or effects of intervention. Several new
studies from a variety of countries have recently been published.
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methods used in the surveys. A systematic review of
21 studies reported a prevalence of UI in older men
ranging from 11-34% (median = 17, pooled mean =
22%). In the same review, the prevalence of daily UI
in men ranged from 2-11% (median = 4%, pooled
mean = 5%). [56] Studies that use a broad definition
of UI, include older and institutionalized men, and/or
use self-reporting methods tend to report higher prevalence. [56, 114]

E. EPIDEMIOLOGY OF
UI IN MEN

I. GENERAL COMMENTS AND
DEFINITIONS

For any definition of UI, there is a steady increase in
prevalence with increasing age (Table 13).

The epidemiology of UI in men has not been investigated to the same extent as for females. However,
progress has been made during the 3 last years, particularly in the reporting of population-based studies
of urinary incontinence among men and more specifically also after prostatectomy. In almost all community based studies, the prevalence rates of UI
continue to be reported to be less in men than in
women by a 1 : 2 ratio. The type and age distribution
are much different between the sexes, and risk factors, although less investigated in men, seem to be
different. It is also important not to consider UI as an
isolated problem in men, but rather as a component
of a multifactorial problem. Often other urogenital
symptoms (LUTS) such as weak stream, hesitancy,
and dribbling, or erectile dysfunction, exist.

Due to differences in pathological anatomy and
pathophysiology of UI in men and women, there is a
different distribution in incontinence subtypes.
Recent studies confirmed previous reports of the predominance of urge incontinence (40-80%), followed
by mixed forms of UI (10-30%), and stress incontinence (<10%). [55, 78, 83, 152, 256] The increasing
prevalence of any UI by age in men is largely due to
the contribution of urge incontinence rather than
stress incontinence. One study demonstrated an
increasing rate of urge UI from 0.7% between ages
50 and 59, 2.7% between 60-69 and 3.4% for 70
years and older respondents. Stress UI was steady at
0.5%, 0.5% and 0.1% for the above groups respectively. [152] On the other hand, Maral and coworkers
reported increasing prevalence also of SUI with age,
from 0.9% between age 35-44, to 1.2% between 4554, 3.8% between 55-64, and 4.9% at age 65 and
older. [252]

Post-prostatectomy incontinence has been studied
and reported with increasing regularity in the last
few years. Since radical prostatectomy is being performed with increased frequency, and incontinence
is one of the main complications of the procedure,
we decided to do an indepth analysis of the postprostatectomy patient population. Brachytherapy,
high intensity focused ultrasound treatment (HIFU)
and cryotherapy were not included. In addition to
epidemiological studies, we included clinical trials if
the report had relevant data on incontinence. Minimum follow-up and time of assessment for continence should be at 12 months from the time of surgery.

Most studies have a large fraction of other/unclassified types. One study reported that a majority of men
with UI had overflow and functional types of incontinence, [76] while another found constant dribbling
in 7% of their respondents. [78] Terminal dribbling
or postvoid dribbling is another type of leakage in
men that is difficult to assign to the conventional
subtypes of UI. In an Australian survey, 12% of
respondents reported frequent terminal dribbling.
[261]

For a general discussion about UI definitions and the
implications for the interpretation of the studies, we
refer to other subsections of this chapter.

When it comes to severity, the sex differences do not
seem to be different from those for any incontinence.
Estimates for severe UI in older women tend to be
about twice as high as for older men. [55]

II. PREVALENCE

A recent study presented data on possible racial or
ethnic difference in the prevalence of UI in men.
[250] There were lower prevalences of reported UI
among men from Korea (4%) and France (7%) than
in men from Britain (14%) and Denmark (16%). On
the other hand, unpublished data from the MESA
study did not indicate differences in prevalence

Several surveys from the general population have
been conducted to determine the prevalence of UI in
men (Table 12). Prevalences ranging from 3 – 39%
have been published. The wide results span is probably explained by differences in the population studied, definition of incontinence used and the
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Table 12. Examples of prevalence studies of UI among men
Author and year [ref]

N

Response
rate (%)

Population (age)

Prevalence (%)

Boyle 2003[250]

4 979

-

40-79

7 (France),
16 (The Netherlands), 14 (UK),
4 (Korea)

Engstrom 2003 [251]

2 217

86

40-80

2 (SUI)

Van Oyen 2002 [106]

7 266

-

> 15

1

Schmidbauer 2001 [180]

1 236

-

Mean 49

5

Maral 2001 [252]

1 000

90

> 15

1 (SUI), 3 (UUI)

Stoddart 2001 [253]

1 000

79

> 65

23

Aggazzotti 2000 [89]

893

90

Community and
residential homes

39

Bortolotti 2000 [76]

2 721

-

> 50

32 (last year), 14 (weekly)

Gavira-Iglesias 2000 [79]

827

-

> 65

29

Smoger 2000 [254]

840

-

25-93, VA clinic

32

Ueda 2000 [152]

3 500

53

> 40

11 (UUI)

Roberts 1999 [255]

778

-

> 50

26

Roberts 1998 [87]

2 150

-

> 40

18

Damian 1998 [78]

589

78

> 65

15

Schulman 1997 [256]

2 499

-

> 30

5

Malmsten 1997 [257]

10 458

74

> 45

9

Umlauf 1996 [258]

1 490

53

Elderly

29

Nuotio 2003 [160]

171

-

> 70

2 (SUI), 17 (UUI), 6 (MUI)

Nuotio 2002 [120]

171

-

> 70

24 (UUI)

SUI : Stress UI, UUI : Urge UI, MUI : Mixed UI
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Table 13. Examples of prevalence of UI across age spectrum in men

all men was 63 years, mean duration was about 8-10
years in the cohorts.

Author and
year [ref]

N

Distribution
by age

Prevalence
(%)

Yarnell, 1979
[259]

169

65
70 – 80
80+

9
8
22

Thomas, 1980
[61]

8 761

45 – 54
55 – 64
65 – 74
75+

5
9
15
18

One possible explanation for the various results
published in men, is the predominance of urge type
incontinence among men, and its close relation to
overactive bladder with and without incontinence.
Another factor is the close association between urge
UI and prostate gland disease, infections, or bowel
dysfunction, all of which are relatively amenable to
treatment or may improve even without treatment.

60+

19

45 – 60
70
80
90+

4
7
20
28

50 – 54
60 – 64
70+

5
6
14

Diokno,1986
[83]

805

Malmsten, 1997
[257]
10458

Schulman, 1997
[256]
2499

Bortolotti, 2000
[76]

2721

51 – 60
61 – 70
70+

2
3
7

Ueda, 2000
[152]

3500

40 – 59
60 – 69
70+

2
4
4

Aggazzotti,
2000 [89]

839

<65
65 – 74
75 – 84
85+

19
23
52
53

Temml, 2000
[260]

1236

20 – 39
40 – 59
60 – 69
70+

2
4
8
12

<40
41 – 60
61 – 70
71 – 80

25
31
36
33

Smoger, 2000
[254]

840

Another problem closely associated with urinary
incontinence is that of the overactive bladder. Three
large surveys done in three major regions of the
world have studied the prevalence of this problem,
using the definition of frequency, urgency and urge
incontinence, occurring singly or in combination.
Milsom and coworkers demonstrated a 16% overall
prevalence of OAB among men in 6 European countries. [163] Similarly, Stewart and colleagues found a
16% prevalence among American men. [161] Across
11 Asian countries, a 30% prevalence of OAB in
men was established by Moorthy and coworkers.
[262] The prevalence rates for OAB in men seem to
be similar to those in women. [163, 263] Increasing
prevalence was noted with increasing age in all surveys. However, the prevalence of OAB with and
without urge incontinence differs in men and
women. In women about half of the OAB population
has urge incontinence, while among men this proportion is only about 15-20%. Also, the steep increase in prevalence in OAB with incontinence does not
occur until age 65 years.

III. POTENTIAL RISK FACTORS
There is relative little research concerning conditions
and factors that may be associated with UI in men,
and clear risk factors are more seldom scientifically
documented (Table 14). However, a few available
studies have identified potential risk factors which
are described below.

among white male respondents compared to African
American respondents.

Table 14. Risk factors for UI in men reviewed in this text
Age

Literature on the incidence of male UI is very scarce.
The MESA study [177] found a one-year incidence
rate for elderly men at 9%. Substantial remission
rates were also obtained, higher among men (27%)
than women (11%). Malmsten [257] analysed the
age of onset for each age cohort. Mean debut age for

Lower urinary tract symptoms (LUTS) and Infections
Functional and cognitive impairment
Neurological disorders
Prostatectomy
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1. AGE

lesion or diabetes might cause overflow or a paralysed pelvic floor and hence stress incontinence. Men
who had suffered a stroke were at increased risk for
incontinence with an odds ratio of 7.1, [152] the
occurrence of UI correlated with motor weakness
(OR 5.4), visual defects (OR 4.8, and dysphagia (OR
4.0) in a study of 235 stroke patients. [267]

As for women increasing age is correlated with
increasing prevalence of UI (Table 13). However,
there seems to be a more steady increase in prevalence with increasing age, than for women.

2. LOWER URINARY TRACT SYMPTOMS
(LUTS) AND INFECTIONS

5. PROSTATECTOMY

In postal and telephone surveys of community-living
incontinent men a majority have experienced a variety of other medical conditions, many of which may
cause or aggravate UI. LUTS like urgency, nocturia,
feeling of incomplete voiding and reduced flow are
typically associated with UI. [83, 180, 258, 264] In
one study UI was reported by 15% of men without
voiding symptoms, frequency or urgency and by
34% of those with such symptoms. [83]

A well known iatrogenic cause of male incontinence
is prostatectomy, but we do not know the attributable
risk for this factor in the population of men with UI.
In a Norwegian survey of elderly men with UI
almost a third had undergone prostatectomy. [264]
• TURP seems to be followed by an incidence of
stress incontinence of about 1%. An RCT comparing
TURP, laser prostatectomy and evaporization of the
prostate for benign disease showed comparable
incontinence rates immediately and up to 12 months
postoperatively. [268]

Studies have also reported that urinary tract infections and cystitis are strongly associated with male
UI, [78, 152] with an odds ratio of 3.7 for UI in men
reporting cystitis[152] and an odds ratio of 12.5
among men with recurrent infections. [76]

• Radical prostatectomy seems to induce UI at a
much higher rate than TURP. The overall prevalence
of post- radical prostatectomy incontinence ranges
from 2 to nearly 60% (Table 15). This wide range
may be explained by many factors, including differences in study characteristics, population characteristics, study site, and the definition used. Median
value seems to be from 10-15% when most studies
are taken into account. The era in development of the
procedure has also been found to be associated to the
prevalence, [269] as well as the various surgical
techniques of surgery (see Table 15).

3. FUNCTIONAL AND COGNITIVE IMPAIRMENT
Mobility problems such as use of a wheelchair or
aids to walking, as well as diagnosed arthritis or
rheumatism or having a fall the last year, were significantly greater among incontinent than continent
men. [78, 265] A recent report noted that UI are more
likely among men whose activities of daily living
(ADL) are impaired, specifically those who are
unable to change clothes and unable to walk outside,
with odds ratio of 17.4 and 4.36 respectively. [152]
A Canadian study found odds ratios of 1.8 and 6.4
for partially and totally immobile men aged 65+, respectively, for daily UI compared to normal ambulatory function. [86] A survey of elderly, hospitalized
men and women in hospital identified dementia and
poor ADL as risk factors for the occurrence of UI.
[92] In general, most studies find similarities between men and women (see subsection on women)
for functional and cognitive impairment as risk factors for UI.

Incontinence rates elicited from symptoms reported
by patients are generally 2-3x higher than those from
physicians’ observations. Studies that have performed both assessments in the same population
confirm this observation that doctors underestimate
postprostatectomy incontinence by as much as 75%.
[277, 292-294]
Incontinence rates seem to steadily decline with time
and plateaus 1 - 2 years after surgery, emphasizing
the need of a long follow-up period. [271, 281, 286,
288, 289, 291]
The technique of radical prostatectomy has impact
on UI rates. Modifications associated with lower UI
rates include the perineal approach[285, 287] and
preservation of neurovascular bundle. [295-297]
Bladder neck preservation affords earlier return to
continence compared with bladder neck resection,
but with similar UI rates after one year. [282, 298]

4. NEUROLOGICAL DISORDERS
Many specific neurological diseases may lead to UI.
[76, 266] Detrusor hyper-reflexia is seen commonly
in mengingo-myelocele patients and in spinal injuries, Parkinson’s disease and multiple sclerosis. Areflexic bladder dysfunction due to a cauda equina
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Table 15. Prevalence of post-prostatectomy incontinence
Author/ Ref

Procedure

N

Follow up
(months)

Definition

Salomon 2003 [270]

RRP

205

Moinzadeh 2003 [271]

RRP

Maffezzini 2003[272]

RRP

Hu 2003 [273]

RP

12 079

Deliveliotis 2002 [274]

RRP

149

Augustin 2002 [275]

RP

12

Use of pads

200 1

2

Use of pads

300

29

11

> 36

4-20

12
12

Prevalence (%)
34
2

6-8
Any protection

27

Sebesta 2002 [276]

RP

674

> 24

Use of pads

32

Olsson 2001 [277]

Lap RP

228

12

Use of pads

22

Potosky 2000 [278]

RP

Benoit 2000 [279]

RRP

25 651

La Fontaine 2000 [280]

Lap RP

522

24

10

12
Mean 31

8
Use of pads

15

Walsh 2000 [281]

RRP

64

12-18

7

Poon 2000 [282]

RRP

220

Mean >12

3-7

Catalona 1999 [283]

RRP

1 870

>12

8

Arai 1999 [284]

RP

60

12

Gray 1999 [285]

RRP/RPP

209

Median 32

Use of pads

3-19

Horie 1999 [286]

RRP

104

12

Use of pads

22

Bishoff 1998[287]

RP

907

Goluboff 1998[288]

RRP

480

12

Any UI
Daily or pad use
Continuous

57
7
1

Weldon 1997 [289]

RRP

220

18

25

5

Egawa 1997[290]

RP

94

18

Use of pads

27

Lowe 1996[291]

RRP

180

12

Any protection

12.

RRP : radical retropubic prostatectomy RP : radical prostatectomy Lap RRP : laparoscopic retropubic prostatectomy

One study showed earlier recovery of UI after tennis
racquet reconstruction and bladder neck preservation
compared with bladder neck preservation with puboprostatic ligament preservation, but with similar UI
rates after one year. [299] UI after laparoscopic procedures seems to be similar to open surgery, but no
studies directly compare both techniques.

preoperative lower urinary tract symptoms, obesity
and advanced clinical stage. [296, 297] Adjuvant
radiotherapy has not been found to affect post-prostatectomy incontinence rates when assessed beyond
1 year. [301]

Older age at time of surgery has been found to be
associated with a higher prevalence of post-prostatectomy UI, [285, 288, 296, 297] and one study showed a doubled risk for every 10 years of age beginning at age 40. [283] Another study suggested that
rather than absolutely affecting final continence prevalence, elderly men need a longer time to achieve
continence after surgery. [286] Two studies found no
relation between age at surgery and UI. [292, 300]

• The epidemiology of UI in men has not been
investigated to the same extent as for females.
But it appears that UI is at least twice as prevalent in women as compared with men. There
seems to be a more steady increase in prevalence with increasing age than for women.

SUMMARY POINTS :

• Most studies find a predominance of urge
incontinence, followed by mixed forms of UI
and stress incontinence the least. Most studies
have a large fraction of other/unclassified
types.

Other factors have been found to be associated with
a higher prevalence of post-prostatectomy, although
not consistently. Such factors include prior TURP,
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phics and etiology are discussed. The accuracy of AI
prevalence estimates may also be diminished by difficulty in ascertaining those figures due to the common underreporting of AI and patients’ reluctance to
report symptoms or to seek treatment. [302, 303] It
has been shown that women are more willing to
report AI than men. [304]

• Literature on incidence of male UI is still very
scarce.
• Clear risk factors are more seldom scientifically documented, but several medical correlates
have been reported. Established risk factors
predisposing men to UI include increasing age,
lower urinary tract symptoms (LUTS), infections, functional and cognitive impairment,
neurological disorders, and prostatectomy.

In addition, the character (incontinence of solid
faeces, diarrhea, or flatus, or merely anal seepage)
and frequency (daily versus episodic) of reported AI
varies greatly in each report, and indeed between
individuals. So, prevalence depends heavily on the
definition of AI.

• Studies have demonstrated a prevalence of
OAB among men in the range of 15-30%, similar to that on women. Only 15-20% of men
with OAB have urge incontinence. Increasing
age is consistently associated with increasing
prevalence of OAB in men.

II. PREVALENCE

• UI after radical prostatectomy is frequent, ranging from 2-57%, but with a median value
about 10-15%. More comparative studies of
surgical procedures and their various modifications should be performed.

1. ADULTS
In an effort to resolve the widely varying reported
prevalence figures, a systematic review of the published frequencies has been done (MacMillan et al., in
press). But a summary frequency was not calculated
because of the marked clinical heterogeneity between reports (Table 16). The three reports that the
authors judged most free of potential biases had frequencies between 11% and 15%, though only one of
these three used a validated assessment instrument.
The degree of disability present in these 11%-15% is
not known, nor even if a portion of them had only
anal seepage, a condition quite separate from incontinence. These high prevalences were obtained in
surveys that employed anonymous self-administered
surveys, which routinely provide high numbers but
do not allow objective confirmation of AI or assessment of degree of disability associated with AI.

• Some gains have been achieved on the study of
the epidemiology of OAB and UI in men since
the 2001 report. We have more communitybased data on prevalence and better analyses of
post-prostatectomy incontinence.

F. EPIDEMIOLOGY OF
FAECAL INCONTINENCE

I. GENERAL COMMENTS AND
DEFINITIONS

2. CHILDREN
The reported prevalence of AI in children can be
broadly dividedinto two facets: in those children
born with congenital anomalies of the anus and rectum – either congenital aganglionosis (Hirschprung’s
Disease) or imperforate anus – and those children
without congenital anomalies. Among those children
and adults who were born with defects, despite surgical correction of the defect, life long defecation
difficulties are common, occurring in roughly half of
affected children. [305-307] Problems with psychological health and development because of the defecation disorder is also common in this group, as is a
generally depressed quality of life. [308] These

Faecal Incoontinence (FI) is the involuntary loss of
faeces – solid or liquid. Anal Incontinence (AI)
includes these events as well as the involuntary loss
of flatus, which is felt, especially in young adults to
be an equally disabling disorder. The discussion
below will therefore focus on the broader definition:
AI. Not included in this definition is anal mucoid
seepage, a condition that cannot be deferred by an
able sphincter and intact cognition, most often caused by an organic colonic disease or dietary sensitivity. Older reports of AI prevalence have come from
single institutions, and the patients described therein
have been subject to referral bias when demogra-
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men, children, of elderly onset (or even in middle
aged women) and in nulliparous women, or women
having Cesarean section has a completely different
cause than in women who have ever delivered vaginally, since apparently so few vaginally delivered
women have incontinence of any other cause.
Second it is implied that sphincter repair would be
effective treatment for AI in almost all parous
women. Third, if trauma to the anal sphincter were
the major cause of AI, then Cesarean section should
be effective in preventing incontinence.

disorders are not horribly rare, occurring in 3 to 5 per
10,000 live births. [309]
Among children without congenital defects of the
anal canal, bowel control has been found to be complete in one Swiss cohort in 33% by age 1 year, 75%
by age two and 97% by age three. Nevertheless in
this longitudinal study, one fourth of the boys and
one tenth of the girls had a major period of incomplete bowelor bladder control btween the ages of 6
and 18. At least annual encopresis occurred in 2-3%
of these children, boys more frequently than girls.
[310] The common disorder for all children and then
adults inthis discussion is fecal retention with overflow and seepage.

Yet comparative studies of women having Cesarean
section versus vaginal delivery have not shown a
significant difference in continence between the two
modes of delivery, i.e., that avoidance of sphincter
rupture by C. section does not prevent AI (Table 17).
Thus incontinence occurs after pregnancy regardless
of the method of delivery. This implies that other
mechanisms cause incontinence during pregnancy,
perhaps trauma in the pelvic inlet. Overall, the epidemiological studies in this area seem to be in
somewhat conflict with each other.

3. INCIDENCE
Clinical trials have provided incidence data after a
therapeutic interventions, but usually without a preliminary continence assessment. This is best seen in
two Cochrane reviews of therapy for anal fissure
(See Cochrane library, 2004). AI incidence rates
varied widely from 0% to 30%, to flatus only, and
the duration was unspecified in the trials. Medical
therapy was less likely than surgery to cause AI
(0.23, 0.02-2.1), and certain operations (anal stretch)
were more likely to cause AI than others (sphincterotomy) (4.2, 1.9-9.4).

Indirect evidence for the possibility that injury
higher in the pelvis may be related to AI in pregnant
women can be found in the association of hysterectomy with AI, an association seen more prominently
with abdominal hysterectomy (TAH) than vaginal
hysterectomy (VH), and for flatus only (Odds Ratio
of TAH vs. VH for faeces : 1.2, 0.3-4.7, Odds Ratio
for gas : 18.9, 1.1-327). [341] Pelvic nerve injury
during surgery is the postulated reason for this difference.

4. POTENTIAL RISK FACTORS
a) Gender
Most discussions of the etiology of AI have been
based upon the assumption that women, particularly
for individuals under the age of 65 years, are far
more at risk for AI than men. Injury to the pudendal
nerve or sphincter muscle from prior obstetric trauma is described as the primary risk factor, [311, 312]
followed by irritable bowel syndrome (a disease
thought to be more prevalent in women), [313] and
other etiologies such as diabetes a distant third. [314]
Yet each population based-survey of the prevalence
of AI has shown a surprisingly high prevalence in
males (see Table 16). Clearly, etiologies other than
childbirth must be sought.

c) Nursing home residence
The most prominent association with AI by far is
nursing home residence. Whereas the prevalence of
AI is probably around 2% to 5% for communitydwelling persons, and may rise with increasing age
to greater than 10%, among nursing home residents
the prevalence approaches 50%. [93, 336, 337] This
is partly explained by FI being one of the most common reasons for nursing home admission. In a large
survey of 18,000 Wisconsin nursing home residents,
risk factors for faecal incontinence (FI) were directly observed by nursing home personnel. [337] Urinary incontinence (UI) was the greatest risk factor
for FI (OR = 12.6, 11.5-13.7), followed by the loss of
ability to perform daily living activities (6.0, 4.77.7), tube feeding (7.6, 5.6-10.4), physical restraints
(3.2, 4.7-7.7), diarrhea (3.3, 2.7-4.2), dementia (1.5,
1.4-1.7), impaired vision (1.5, 1.4-1.7), constipation
(1.4, 1.3-1.6), faecal impaction (1.5, 1.1-2.1), stroke

b) Childbirth and mode of delivery
A meta-analysis of published reports that assessed
anal sphincter integrity after vaginal delivery and
correlated this with continence stated that 77%-83%
(depending on parity) of AI in parous women was
due to sphincter disruption. [338] Three things are
implied by this conclusion : first, that incontinence in

287

Table 16. Population-based Surveys of Prevalence of Anal Incontinence
COUNTRY [ref]

POPULATION

N

PREVALENCE

U.K. [303]

Community Service

4 844

1.9%

France[315]

All >45 years

1 100

11%, 6% to faeces, 60% are women

U.S.A. [316]

Market mailing

5 430

7% soiling, 0.7% to faeces

U.S.A. [304]

Wisconsin households

6 959

2.2%, 63% women

Australia[202]

Household survey

3 010

6.8% in men, 10.9% in women >age 15

Germany[317]

>18 years

500

4.4%-6.7% (by health)

Australia[318]

>18 years

651

11.3%

New Zealand[319]

>18 years old

717

8.1% for solid and higher for gas

U.K. [320]

>40 years

10 116

1.4%

U.K. [212]

Postpartum women

549

5.5%

Canada[321]

Postpartum women

949

3.1% solid, 25.5% flatus

Denmark[322]

Postpartum women

1 726

8.6% in past year, 0.6% to solid stool

Nigeria[323]

Gynecology patients

3 963

6.9%, 2.3% to solid stool

United Arab Emirates[324]

Women multips

450

11.3%, 5.5% to solid stool

Canada[325]

Teenage females

228

3.5% flatus, 3% FI

Czech Republic[326]

Gynecology patients

2 212

5.6%, 4.4% in the community

Japan[327]

Cystectomy patients

28

60.7% post ureterosigmoidostomy

Sweden[328]

Prostate cancer

864

RR 1.3-4.5

Australia[329]

Diabetics

8 657

Increased risk

New Zealand[330]

> 65 years old

559

3.1%

Holland[331]

Women >60 years

719

4.2% to 16.9% with rising age

U.S.A. [332]

>65 years at home

328

3.7% (M >F)

Japan[81]

>65 years at home

1 405

6.6-8.7% (by age).

U.S.A. [333]

>50 years

1 440

11.1 – 15.2% (F > M)

U.K. [334]

>65 years at home

2 818

3%

Holland[335]

>60 years

3 345

6%, (M = F)

Czech Republic[336]

Nursing homes

1 162

54.4%

U.S.A[337]

Nursing homes

18 170

47% FI

Canada[93]

Nursing homes

447

46% FI, 44% both UI and FI

Table 17. Cesarean Section versus Vaginal Delivery and Faecal Incontinence
Study Design
[ref]

Number FI
C-section
Vaginal

Risk&

(95% CI)

Comment

RCT [204]

5/619
66/616

9/607
59/606

0.54
1.1

0.2-1.6
08-1.5

Faeces at 3 months post partum
Gas

Cohort
[321]

2/114
26/114

22/681
163/681

0.5
1.0
0.8

0.01-2.3
0.7-1.4
0.6-1.2

Faeces at 3 months
Gas
Adjusted for gas and stool*

Survey
[202]

4/100
9/100

33/718
91/718

0.68
0.86
0.78
0.77

0.3-3.2
0.3-2.6
0.2-2.6
0.4-1.5

Faeces; household survey
Gas
Adjusted for faeces
Adjusted for gas #

1.1
0.8

0.4-3.0
0.3-2.1

Gas
Loose stool

0.61

0.3-1.5

Faecal incontinence

Survey
[339]
Survey
[340]

9/184

8/100

& Relative Risk for the Randomized Trial (RCT) and Cohort Study, Odds Ratio of the two Cross Sectional Surveys
* Adjusted for multiple labor related variables # Adjusted for age and parity
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(1.3, 1.2-1.5) male gender (1.2, 1.1-1.3), age and
body mass index. Inverse associations were noted
with heart disease, arthritis and depression.

imperforate anus, Hirschsprung’s disease, retarded
or interrupted toilet training, procidentia, and any illness causing diarrhea (HIV, IBD, radiation, infection). Many of these conditions directly affect patient
mobility and ability to perform daily living activities
or they cause diarrhea or faecal impaction.

d) Diarrhea
The importance of diarrhea of liquid stool in FI cannot be overemphasized. One case series noted that
51% of individuals with chronic diarrhea were
incontinent. [302] In the Wisconsin Family Health
Survey of AI (1993), 10 of the 25 subjects with FI
lived in Milwaukee when the city experienced an
outbreak of waterborne disease. Non-infectious
causes of diarrhea must also be considered, including
those initiated by leisure activities such as running.
[342]

g) Other Factors
• PROSPECTIVE ASSESSMENT OF RISK FACTORS
Because of a paucity of clinical trials that specifically address risk factors and prevention of AI, the
strongest available data to identify risk come from
cohorts that collected data on potential risk factors
prior to the onset of incontinence. The only prospectively collected risk assessments for FI have occurred in three nursing home cohorts. Porell combined
UI and FI into a single outcome variable and found
many positive associations in a cohort of 60,000 nursing home residents in Massachusetts. [348] Age,
African American race, cognitive and ADL impairments predicted the outcome, though specific relative risks for incidence are not presented. Chassange
followed 234 previously non-FI residents in France
for 10 months, during which 20% had FI episodes,
but only 7.5% developed long lasting FI. [349] The
others had acute episodes due to diarrhea or impaction. The factors associated with the development of
long lasting FI were urinary incontinence (UI) (2.9,
1.8-4.6), decreased mobility (1.8, 1.1-3.0), and
cognitive defects : either as seen in an MMSE score
<15 (2.5,1.4-4.4) of history of dementia (2.1, 1.23.5). Neither gender nor age were risk factors. Nelson reported, in a cohort of 18,000 nursing home
residents in Wisconsin, a subgroup of 3,850 continent to both urine and faeces in 1992 and were assessed one year later (unpublished). 15% developed FI.
Positive associations were seen for ADL loss (3.4,
2.4-4.5), trunk restraints (2.5, 1.7-3.6), dementia
(1.7, 1.4-2.0), African American race (2.1, 1.3-3.4)
and age (1.02, 1.0-1.0). UI was not investigated as a
risk factor because it was felt to be a co-morbid
condition.

e) Surgery
AI originating from surgery would seem fairly insignificant in the general population, since prior anal
surgery has not been an apparent risk factor in the
larger surveys. Several operations nonetheless frequently can result in AI. Examples are midline internal sphincterotomy, lateral internal sphincterotomy,
fistulectomy, fistulotomy, ileo-anal reservoir reconstruction, low anterior rectal resection, total abdominal colectomy, and ureterosigmoidostomy. The risk
of lateral internal sphincterotomy for anal fissure
causing AI was previously thought to be insignificant
when compared to midline sphincterotomy, but a
recent reappraisal of this operation has shown an AI
risk may be 8%. [343] The risk of AI after fistulotomy has been reported to be as high as 18% to 52%.
[344] New approaches to fissure and fistula have
recently been developed specifically to lower this
risk. [344, 345] However incontinence after hemorrhoidectomy has also been reported to be as high as
33%, an operation in which no sphincer is divided.
[346] This suggests either that division of the snoderm, not the sphincter may be affecting continence,
or that the method of ascertainment used in published surveys is not accurate. Mixing urine and stool
has been found to have a predictable effect on anal
sphincter control, as does diarrhea, in patients having
ureterosigmoidostomy after urinary bladder resection. [323]

Lastly, in a broadly based cross sectional survey, it
was apparent that factors that affect an individual’s
general health or physical capabilities, independent
of age and gender, place that individual at greatest
risk for AI, [316] though all four are significantly
associated with AI. [304] Among obstetrical patients
age has also been a consistent association, with less
consistent associations noted for chronic bronchitis
(OR =6.5, 1.1-38), symptoms of pelvic prolapse (5.0,
3.0-8.7) and obesity (3.0, 1.0-3.4). [340]

f) Specific Neurological and other Diseases
Several specific diseases have been anecdotally associated with AI in case series, and mechanisms to
explain the associations have been investigated.
[347] Examples are diabetes, stroke, multiple sclerosis, Parkinson’s disease, systemic sclerosis, myotonic dystrophy, amyloidosis, spinal cord injury,
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ments of the reproductive track during valsalva strain
relative to a fixed point, the hymen. Validation of this
system has shown it to be highly reliable. [351] Studies done prior to this specific definition of the exam
use multiple different grading systems, none of
which have been validated for reproducibility or clinical relevance.

• Anal and urinary incontinence commonly
coexist, particularly in the elderly and in nursing home residents.
• The prevalence of anal incontinence increases
with age, but is present in all age groups and
both genders varying from 1.5% in children to
more than 50% in nursing home residents.

The POPQ system describes the anatomic findings of
pelvic organ prolapse without consideration for
symptoms and bother perceived by the woman. The
distress experienced by the woman is most relevant
clinically, but there is insufficient evidence at present
to define POP by symptoms, as the symptoms of
POP are non-specific, and overlap with many other
pelvic floor disorders. “Feeling a bulge in the vagina”, the most common symptom attributed to prolapse, has shown a moderate correlation with the
severity of prolapse in an affected population, [352]
but has not been validated in community-based
populations. Other symptoms, like urinary and faecal
incontinence, voiding and defecatory difficulty, and
sexual dysfunction frequently coexist, but correlate
weakly at best with the severity or site of POP in an
affected population. [352] The gradual onset of
symptoms, the inconsistency in symptoms, and the
variability among women regarding the perception
of bother, thus greatly limit the use of symptoms in
the epidemiologic definition of prolapse.

• AI is almost as common in men as in women.
• Conflicting data exist for the role of childbirth
and mode of delivery as risk factors.
• As populations age, co-morbid disease
becomes a significant component of faecal
incontinence risk. Surgery, neurological
diseases, and stroke are examples.
• Cognitive and ADL impairment are associated
with faecal incontinence.
• Several population based prevalence surveys
have recently been published, with more analyses comparing AI after Cesarean section and
vaginal delivery.
• Risk factors for AI in each age group are still
poorly defined, and prevention research is therefore still difficult to perform.

The stages of prolapse severity are arbitrarily defined, and there is no clear differentiation between
normal anatomic variation and mild conditions of
POP. Further, the importance of asymptomatic prolapse as a precursor to development of symptomatic
prolapse is unknown. A clinician may consider
degree of “bother” to determine whether the prolapse is significant enough to warrant therapeutic intervention but for research purposes there is consensus
for use of the POPQ system until further evidence
might clarify the distinction between normal and
mild prolapse. [353]

G. EPIDEMIOLOGY OF
POP

I. GENERAL COMMENTS AND
DEFINITIONS
Pelvic organ prolapse (POP) is defined as the downward descent of the pelvic organs, which results in a
protrusion of the vagina and/or the uterine cervix,
and does not include rectal prolapse. The condition
may occur at rest and is often aggravated by
increases in intra-abdominal pressure during daily
activities. Until recently, epidemiologic studies of
POP have been limited by the lack of a standard definition of the condition. The International Continence
Society first developed a standardized definition for
the condition of POP in 1996. [350] The ICS Pelvic
Organ Prolapse Quantification (POPQ) exam defines
prolapse by measuring the descent of specific seg-

At present, there have been no epidemiological studies of POP in community-based populations. The
inconsistency of symptoms and the requirement of
an intimate physical exam have severely limited such
studies, but some information is available as ancillary findings of other epidemiological studies. The
majority of published studies are from clinical populations, especially from registers of surgical procedures that are specific for prolapse. However, identifying POP by surgical intervention is likely to identify only the most severe degrees of prolapse, thus
identifying only the “tip of the iceberg”.
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Pelvic organ prolapse is frequently co-exists with
other pelvic floor disorders, such as urinary and fecal
incontinence. [354] Thus it is difficult to study pelvic
organ prolapse as an isolated condition and to
understand the interrelationships between prolapse
and other pelvic floor disorders. For example, in studies that use surgery as an indicator, colposuspensions are usually considered incontinence surgeries,
without considering the fact that a colposuspension
will also correct mild-moderate anterior wall prolapse. The POPQ exam is designed as sensitive tool for
measuring prolapse, but without considering symptoms, it cannot be a specific tool for studying prolapse. Several investigators have studied pelvic floor
disorders as a global condition. [202, 355]

III. INCIDENCE
Studies of the incidence of POP are limited to studies
of the surgical treatment of the condition. Cases are
defined by the codes for diagnoses and procedures
developed by the International Classification of
Diseases (ICD). The decision for surgery is affected
by other variables, such as patient and surgeon attitudes, financial concerns, and access to health care.
The incidence of surgical intervention has clinical
relevance as this represents the most morbid and
costly form of treatment.
Table 19 shows that the annual incidence of surgery
for pelvic organ prolapse is within the range of 1.5 to
4.9 cases/per 1000 women years. The incidence of
surgery rises with age, with a greater rise occurring
after the common age of menopause. [357, 360] The
age-adjusted incidence of surgery for prolapse
increased from 2.7 to 3.3 per 1000 from 1979 to
1997 in the US surgical database. The incidence of
surgery for women < 50 declined, while the incidence for women > 50 increased.

II. PREVALENCE
There are very few prevalence studies of POP. Table
17 gives examples of reported prevalence of POP,
defined by symptoms or examination. The only
study of prevalence using the ICS definition of prolapse showed a very high prevalence of prolapse in
an ambulatory clinical population, with 94% women
having Stage 1 prolapse or greater. Considering only
women with prolapse of Stage 2 or greater, the prevalence by POPQ exam was measured at 51%. In the
Women’s Health Initiative, which used a non-validated physical exam to measure prolapse in post-menopausal women, the overall presence of prolapse was
41% for women with a uterus, and 38% of women
after hysterectomy. Prior surgery other than hysterectomy was not assessed in this study, and this result
likely represents many women who have undergone
surgical therapy for prolapse. In a younger, more
community based population in Sweden, the overall
prevalence was lower, 31%, and the condition milder, with only 1.6% having descent to the introitus,
and none beyond the introitus.

IV. POTENTIAL RISK FACTORS
In this text we discuss a variety of proposed risk factors for POP (Table 20). The literature of risk factors
for POP is not very advanced or rich, but in the
recent years some well-performed and analytical studies have identified possible risk factors for POP
(Table 21).

1. AGE
Studies of prevalence and incidence show a rise in
both as women advance in years (Tables 18 and 19).
Surgery for prolapse is uncommon in women under
age 30 and over age 80, and there is a steady rise in
incidence in between. In their study of prolapse defined by physical exam, Hendrix et al. demonstrated
an OR of 1.16 (1.0-1.3) for women age 60-69 and an
OR of 1.36 (1.2-1.6) for women aged 70-79 compared to women aged 50-59 for uterine prolapse. [357]
In a cross-sectional study of 21,449 Italian women
attending menopause clinics, the risk of having uterine prolapse (Baden Walker classification) rose
similarly with age. In comparison to women aged 51
or less, the OR for uterine prolapse was 1.3 (1.1-1.5)
for women aged 52-55 and 1.7 (1.5-2.0) for women
aged 56 or greater. [364] Similar increases in risk

The prevalence of prolapse based on symptoms was
much lower, varying between 7 and 23%. The lower
prevalence probably represents both asymptomatic
anatomic changes, and the lack of correlation between prolapse symptoms and measured pelvic prolapse.
Prolapse occurs most frequently in the anterior compartment, next most frequently in the posterior compartment, and least in the apical compartment. The
majority of prolapse cases are mild to moderate,
measured as Stage 1 and 2.
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Table 18. Examples of prevalence of pelvic organ prolapse, stratified by age, type or stage
Author [ref]

Population and design

Definition

N

Age
(years)

Prevalence
(%)

Eva[354]

Community, Sweden. Postal
questionnaire

Any symptom of pelvic
heaviness, genital bulge, or
use of the fingers in the
vaginal or perineum by
defecation

641
663

40
60

23
28

Kumari [356]

Community, India. Houseto-house screening interview

Symptoms : “A mass of flesh 2 990
in the vagina,” or an
equivalent question using local
terminology for prolapse

15-24
25-34
35-44
45-54
55-64
65+

5
10
8
6
9
3

MacLennan [202] Community, Australia. Omnibus
Symptom : A feeling of
survey, interviews in respondents’ something coming down
homes
in the vagina

1546

15-97

8

Hendrix [357]

27 342

50-79
Mean 63

Cystocele : 34
Rectocele : 19
Uterine : 14

487

20-59
Mean 39.0

any prolapse :
31
to introitus :
1.6
prior surgery :
0.4

497

18-82
Mean 44

Stage 0 : 6
Stage 1 : 43
Stage 2 : 48
Stage 3 : 3
Stage 4 : 0

USA. Healthy postmenopausal
Not validated genital exam
women enrolled in a large RCT of (not POPQ)
estrogen therapy (The Women’s
Previous surgery not
Health Initiative)
excluded

Samuelsson [358] Sweden. Women in public health
district invited for gynecologic
exam every third year

Swift [359]

Not validated genital exam
(not POPQ).

Gynecologic clinic, USA.
POPQ exam
Women attending for annual exam
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Table 19. Incidence of surgery for pelvic organ prolapse
Author [ref]

Population and design

Period

N

Procedures

Age
(years)

Boyles[360]

USA. National Hospital
Discharge Survey. Trend for
1979-97. Age-adjusted rates
were calculated using the

1979-97

Approx.
270 000
discharges
per year

Colporrhaphy
(rate 1.5-1.0)
and vaginal
hysterectomy
(rate 1.0-0.7) most
common and stable.
Vaginal suspension
increased (0.013 to 0.161)

All
<50
>50

2.2 – 1.5
1.9 – 0.8
2.7 – 3.3

Mant [361]

UK. Annual survey of a
cohort in the Oxford Family
Planning Association study

1968-94

17 032

Colporrhaphy 37%,
vaginal hysterectomy
24%. Hysterectomy for
prolapse rose by a factor
of 1.95 between 1979 and
1990, the rate of repair by
1.37

25-39 at
inclusion,
majority
< 45 at
conclusion

1.62

Brown [362]

USA. National Hospital
Discharge Survey

1997

300 000

Vaginal hysterectomy most
common < age 50,
colporrhaphy was more
common > age 50.
Vaginal fixations more
common in women aged
60-79 years.

20-80+
Mean 54.6

Olsen [363]

USA. Managed care.

1995

149 554

11% lifetime risk for surgery
for prolapse and/or urinary
incontinence by age 80.
Sixty-one percent of these
surgeries were done for
prolapse with or without
incontinence, giving an
approximate lifetime risk
of 7% for prolapse surgery.

Mean 58
20-29
30-39
40-49
50-59
60-69
70-79
80+

Table 20. Risk factors for prolapse reviewed in this text
Age
Pregnancy, Parity, and Obstetric Factors
Obesity
Race and Hereditary factors
Menopause and Reproductive Hormones
Smoking
Bowel Dysfunction
Gynecologic Surgery
Other factors
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Incidence per
1000 women/
years

2.27

0.04
0.53
1.46
2.07
3.64
4.91
1.17

Table 21. Risk factors for pelvic organ prolapse, from multivariate analyses
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OR was 3.0 (1.0-9.5) for 1 vaginal delivery and 4.5
(1.6-13.1) for women with 2 or more vaginal deliveries. Women who delivered with forceps had an OR
of 3.6 (1.0-13.5) in comparison to those reporting no
forceps, but the OR decreased to 1.3 (0.6-3.1) when
the confounding effect of vaginal delivery was
accounted for. Women who delivered with Cesarean
section had an OR for genital prolapse of 0.3 (0.11.0). [366]

were reported for cystocele and rectocele. Mant
demonstrated a crude RR of 8.8 for women aged 5559 compared to 25-34, but this risk dropped to 1.9
after adjustment for parity and calendar period. [361]
We have found no multivariable analyses across the
adult lifespan.

2. PREGNANCY, PARITY, AND OBSTETRIC
FACTORS

Moalli conducted a case-control study comparing 80
women undergoing surgery for prolapse and incontinence with 176 control women, all who had undergone a first obstetric delivery within the same health
system. Obstetric variables were abstracted directly
from the medical record, in contrast to the usual
methods of relying on patient recall for obstetric
data. Compared to Cesarean section, the odds ratio
for undergoing POPUI surgery was 2.9 (0.9-10.0) for
spontaneous vaginal delivery and OR of 5.4 (1.618.4) for forceps delivery. [367]

Several studies have shown an association of prolapse with parity. This risk factor is crucial to understand because of the potential to modify obstetric
practice in order to prevent disease. There are many
aspects of childbirth to consider in assessing risk :
The potential effects of pregnancy, of vaginal delivery, instrumented delivery, episiotomy, birth weight,
time and management of the second stage, type of
anesthesia, and others.
Pelvic floor descent measured by POPQ changes
during pregnancy. In a case-control study comparing
21nulliparous, non-pregnant and 21 nulliparous pregnant women, all of the non-pregnant women were
Stage 0 or 1, and whereas 47.6% of the pregnant subjects had POPQ stage 2 (P <.001). [368] Overall
POPQ stage was significantly higher in the third trimester than in the first (P=0.001). [369]

3. RACE AND HEREDITARY FACTORS
US data support a protective effect of African American race compared to white race for POP. Hendrix et
al. [357] found an OR of 0.6 (0.5-0.8) for uterine prolapse, 0.5 (0.4-0.6) for rectocele, and 0.7 (0.6-0.7) for
cystocele. Hispanic women had a slightly higher risk
of uterine prolapse, OR 1.2 (1.0-1.5) and cystocele,
OR 1.2 (1.0-1.4), but not for rectocele. For surgery
there are much higher rates for white women (1.96 per
1000 women/years) compared to African American
women (0.64 per 1000 women/years). [370].

Mant found that parity was the strongest risk factor
for the development of prolapse in women under age
59. [361] The relative risk of developing prolapse
was 8.4 for a woman with 2 children and 10.9 (4.733.8) for a woman with >4 children compared to nulliparous women, after adjusting for age and calendar
period. Hendrix et al. found that a parity of 1 was
associated with an OR of 2.1 (1.7-2.7) compared to
nulliparous women for uterine prolapse, and an additional OR of 1.1 (1.0-1.2) for each subsequent birth
up to a parity of 4 (OR 5.4) in post-menopausal
women. [357] There were no data descriptors for the
parameters of birth. For rectocele and cystocele, respectively, parity of 1 was associated with an OR of
2.2 (1.8-2.7) and 1.9 (1.7-2.2), with an additional OR
of 1.2 (1.2-1.3) and 1.2 (1.2-1.2) for each subsequent
birth up to 4. The Progetto Menopausa Italia Study
also showed that a parity of 1 compared to nulliparity was associated with an OR of 2.6 (1.8-3.8) and a
parity of >3 was associated with an OR of 3.0 (2.13.7). [364]

There are indications of a heritable or intrinsic
connective tissue abnormality in the etiology of POP.
One study showed a higher risk of prolapse in
women with a mother (OR 3.2) or a sister (OR 2.4)
reporting prolapse. [366] Another showed that
women with joint hypermobility had a significantly
higher prevalence of cystocele, rectocele, and uterine or vault prolapse compared to women with normal joint mobility. [371] Connective tissue disorders,
such as Ehlers-Danlos syndrome, are suspected to
predispose to prolapse at a younger than expected
age. In a case series of 8 women with a mean age of
46, the prevalence of surgically treated prolapse was
38%. This can be compared prevalence of surgically
treated prolapse in a community population of 16%
by age 45-54. [202]

An Italian case-control study with 108 women with
grade II or III prolapse (Baden-Walker classification)
and 100 controls evaluated risk factors for undergoing surgery for prolapse in 1995-96. In comparison with women reporting no vaginal delivery, the

4. OBESITY
One study has shown an increased risk for uterine
prolapse for overweight and obese women (BMI 25-
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30 : OR 1.3 (1.2-1.5); BMI >30 : OR 1.4 (1.2-1.6)).
Similar increases were found for rectocele and cystocele. [357] Others have consistently found similar
increases. [202, 364, 366]

Hysterectomy is often suggested as a risk factor for
later development of prolapse. Mant’s longitudinal
cohort included 2233 women who underwent hysterectomy. The incidence of admission for prolapse was
3.6 (2.7-4.6) per 1000 women/years for women following hysterectomy compared to 2.0 for the entire
cohort. If the woman had a hysterectomy for prolapse,
her risk of subsequent prolapse surgery was 5.5 (3.19.7) times higher than if she underwent a hysterectomy for other reasons. [361]
Hendrix reported the prevalence of rectocele and cystocele in 10 726 post-menopausal women who had
undergone hysterectomy compared to 16 616 women
who had not. [357] The rates were slightly higher in
the women with an intact uterus, but this may reflect
previous prolapse that was repaired at the time of hysterectomy. After hysterectomy, women are uniquely at
risk of prolapse of the vaginal cuff. As the prevalence
of hysterectomy at mid-life is high, this may place a
large number of women at risk for later development
of vaginal vault prolapse. Marchionni reported a 4.4%
occurrence of vaginal vault prolapse after hysterectomy measured at pelvic exam (Baden Walker) after a
mean follow-up of 11 years. When the indication for
the hysterectomy was prolapse, the occurrence of
vaginal vault prolapse was 11.6% compared to 1.8%
when the hysterectomy was performed for non-prolapse indications. [373]
Repair of prolapse in one site seems to predispose to
prolapse in another anatomic site. After retropubic
colposuspension, Wiskind reported a 29% risk of reoperation for apical defects [374] and Kjolhede reported a 27% risk of reoperation for prolapse in the apical and posterior compartments. [375] In a longitudinal cohort of 276 women undergoing surgery for prolapse and incontinence, Clark reported the 13% rate of
reoperation for prolapse and incontinence after 6
years. [376] In 32% of these reoperations, the anatomic site was different than in the previous surgery.

5. MENOPAUSE AND REPRODUCTIVE
HORMONES

A few studies have investigated a possible association
between prolapse and the use of oral contraceptives or
postmenopausal hormones, but no consistent pattern
has been demonstrated. Mant found no difference in
risk of prolapse associated with oral contraceptives
after 8 years of use. [361] In the Women’ Health Initiative study of post-menopausal women, past use of
hormone therapy was associated a slightly decreased
risk in uterine prolapse, 0.84 (0.74-0.96) and cystocele, 0.92 (0.86-0.99) at the enrollment evaluation. [357]
Prospective data from this randomized trial of hormone therapy should be available soon. In Moalli’s casecontrol study of POPUI surgery, use of hormone therapy for >5 years was associated with decreased risk,
0.1 (0.03-0.3), but there was no difference for shorter
duration of therapy. [367] Both Chiaffarino and Progetto Italia found no association with the age of menopause. [364, 366] Studying the risks associated with
hormone exposure are inherently complex, because of
inconsistencies in the age at menopause, age at
assessment, the variability of the perimenopausal period, and the multiple regimens of hormone use.

5. SMOKING
Smoking is often posited as a risk factor for prolapse,
but several studies have shown no association with
POP. [361, 364, 366]

6. BOWEL DDYSFUNCTION
Chronic constipation with repeated prolonged defecatory straining efforts has been shown to contribute to
progressive neuropathy, pelvic floor dysfunction, and
prolapse. In one case control study, constipation and
straining at stool as a young adult before the onset of
recognized POP was significantly more common in
women who subsequently developed POP (61%) than
in women who did not develop PFD (4%). [371]
Bowel dysfunction as a young adult, defined as straining with bowel movements or a bowel frequency of
<2 times per week was associated with uterovaginal
prolapse in a case-control study, [372] but the symptom of constipation was only weakly associated with
rectocele, OR 1.1 (1.0-1.2) and cystocele, OR 1.1
(1.0-1.2) in the US Women’s Health Initiative. [357]

8. OTHER FACTORS
The variables discussed above represent large studies
in which multivariate analyses are possible. For a
number of risk factors with high biologic plausibility, there is limited data, often from small case control
studies examining a single variable. These factors
represent an important area for future epidemiologic
study of prolapse.
Pelvic floor muscle dysfunction has been associated
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with prolapse. The Swedish prolapse study provided
evidence for progressive decreases in pelvic floor
muscle strength with increasing age and parity. This
decrease in pelvic floor muscle strength was a significant independent determinant of the risk of POP
(Figures 12 A, B). [358] Electrophysiologic testing of
the pubococcygeus has shown an association between
pelvic neuromuscular dysfunction and prolapse. [207]
Vaginal childbirth and aging have been implicated as
a major inciting event for pelvic neuropathy. [207]

disc (a condition associated with heavy lifting at
work) to the risk in over 1.6 million same-aged
controls. [378] The odds ratio for the nurses compared to controls was 1.6 (1.3-1.9) for POP surgery and
1.6 (1.2-2.2) for disc surgery, suggesting that heavy
lifting may contribute to POP. An Italian study
demonstrated an increased risk of prolapse with
lower levels of education, a possible indicator of harder physical labor, although this was not specifically
investigated. [364]

Occupational physical stress has been examined as a
contributing factor for POP. One report has implicated the extreme stress associated with airborne training (including parachute jumps) with pelvic floor
dysfunction and prolapse in women previously subjected to laparoscopic uterosacral ligament transection. [377] A study using the Danish National Registry of Hospitalized Patients included over 28,000
assistant nurses (who are traditionally exposed to
repetitive heavy lifting) aged 20-69 and compared
their risk of surgery for POP and herniated lumbar

Skeletal abnormalities have been associated with
increased surgery for pelvic organ prolapse. A higher
degree of thoracic kyphosis, [379] a smaller angle
lumbar lordosis, and a more vertical orientation of
the pelvic inlet [380] are associated with a greater
risk of undergoing surgery for pelvic organ prolapse.
SUMMARY POINTS
• Pelvic organ prolapse is defined by measuring
the descent of specific segments of the reproductive track during valsalva strain, described
by the ICS Pelvic Organ Prolapse Quantification exam.
• Pelvic organ prolapse is a common condition
affecting women, with a 7% lifetime risk of
undergoing surgery for prolapse by age 80.
• The prevalence of prolapse measured by physical exam is higher than the prevalence of
symptoms of prolapse.
• Prolapse coexists with other pelvic floor disorders.
• The reported incidence of surgery for prolapse
varies between 1.5 and 4.9 cases/per 1000
women years.
• Hysterectomy for prolapse and increasing age,
parity and body mass index are consistent risk
factors associated with the condition.
• For a condition that is so common and frequently requiring costly and invasive surgical
therapy, very little epidemiologic research has
been conducted.
• Research efforts should be focused on understanding modifiable risk factors for prevention
of the condition.

Figure 12 A . Prevalence of genital prolapse in relation to
age and parity in women with good pelvic floor muscle
strength (scored 4).

Figure 12 B. Prevalence of genital prolapse in relation to
age and parity in women with no ability to contract the pelvic floor (pelvic floor muscle strength score 1). From
Samuelsson[358], figure based on data from the author.
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refore confounded the investigation of prevalence,
incidence, and risk factors. In our previous report[2]
we argued for reconsideration of the definition of UI,
and we emphasized that the core of the definition
should be ”any involuntary loss of urine”. In accordance with this view, ICS changed its definition in
2001 to UI being ”the complaint of any involuntary
leakage of urine”. [1]

H. WHY DO PREVALENCE
ESTIMATES DIFFER?
The discussion here relates to UI only, as data and
literature for FI and POP are very scarce. However,
many of the principal arguments will we relevant to
these conditions as well.

The new definition makes epidemiological research
easier. But three consequences should be adressed :

I. GENERAL PROBLEMS IN SURVEY
RESEARCH

1. Epidemiological studies should not be based on
this definition alone, and all studies should include a minimal additional data set, standard
confounders, and questions specific to the aim of
the study. This is discussed in Section K on
Recommendations for further research.

The well documented variation in prevalence estimates is thought to result at least in part from several confounders common to survey and epidemiologic research. Herzog and Fultz, [55] in a review of
the prevalence and incidence of UI in communitydwelling populations, proposed that past investigations were plagued by sampling and non-response
issues, by self selection and attrition, by definitional,
conceptual, and measurement issues. Comprehensive reviews about measurements and methodological
aspects of investigating UI are provided. [56, 64,
381] It is clear that there are large methodological
challenges to rigorous research in this field. In general, quality of recent large studies has undoubtly
improved, but the scientific community must continous deal with methodological challenges in order to
achieve progress.

2. The number of persons fulfilling the definition
will increase. This should not be interpretated as
an increase in the number potential of patients.
This is discussed in Section J on Epidemiology
and clinical work.
3. Public awareness, case finding of health care personel, and help seeking behaviour may be affected of a new and more extensive definition. This
is discussed in Section I on Help seeking behaviour
Studies have used different severity levels and time
frames for defining UI. A further factor complicating
the conceptualization and measurement of UI in epidemiologic studies lies in the nature of the condition.
UI is a chronic condition (or set of conditions) that
often starts slowly and comes and goes for a considerable time period before it become fully established. [381] If people get used to their UI or notice it
less, this can interfere with valid assessment.

II. DIFFERENT DEFINITIONS AND
MEASUREMENT
A major problem in research on UI has been the use
of different definitions and measurements, and this
might contribute to the wide range of reported prevalence estimates. The former ICS definition of UI –
as a condition in which involuntary loss of urine is a
social or hygienic problem and is objectively
demonstrable - included objective demonstration of
urine loss as one critical component. This aspect
limited the ICS definition for communitybased epidemiologic investigations, because objective
demonstration of UI is difficult to achieve outside of
the clinical setting, and studies which were able to
include this aspect in their assessment might have
produced different prevalences. In addition, a social
or hygienic aspect of the definition was problematic
in epidemiologic studies because it added a subjective aspect to an objectively defined condition and the-

Ideally self-report measures are validated by clinical
evaluations. However, clinical and even urodynamic
investigations should be regarded as other measures,
not necessarily as gold standards, because it is
known to be difficult to demonstrate all urinary
symptoms in the clinical setting.
Holtedahl[85] calculated prevalence estimates using
different definitions of UI for the same sample of 50
to 70 year old women. The prevalence of any selfreported leakage was 47%. Self-reported regular UI
with or without objective demonstration was found
for 31% of women, regular incontinence according
to the former full ICS definition for 19%. Another
study found prevalences of 69% and 30% for any UI
and the former ICS definition, respectively. [73] The
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results indicate that the former ICS definition was
rather restrictive.

I. HELP SEEKING BEHAVIOUR

Low response rates may further bias prevalence estimates. [381] Known differences between responders
and non-responders can be compensated during the
analysis. The major problems is unknown differences in response rates and other characteristics.
Incontinent women may not answer (or deny UI)
because of embarrassment or related handicaps. But
incontinent women may also find the subject particularly relevant and therefore respond to a greater
extent than continent women. At present, we do not
know much about how these factors may affect the
comparision between incontinent and continent
women.

I. URINARY INCONTINENCE
A majority of people with UI have not sought help,
[69, 107, 256, 384-386] and this is confirmed also in
recent publications. [124, 387-389] Reasons given
by people for not seeking help include : not regarding incontinence as abnormal or serious, [69, 390,
391] considering incontinence to be a normal part of
ageing, [391, 392] having low expectations of treatment[69, 390] and thinking they should cope on their
own. [392, 393] Some studies also confirm the
notion that embarrassment may be an important reason for not seeking help. [386, 393, 394] There is an
association between help seeking and condition-specific factors like duration, frequency and amount,
and people’s perceptions of the impact of incontinence, [69, 87, 107, 256, 387] but other more personal characteristics like individual health care behaviour and attitudes may also play a role.

One paper explored the problem of underreporting
incontinence and how it can be altered with the use
of an introduction to the incontinence questions and
probing. [68] Another paper explored the issue of
selection bias in mailed surveys. The first wave had
higher prevalence of incontinence than follow-up
mailings, and thus individuals with UI tended to
respond on the first wave. [382] In an English mailed survey on incontinence and other urinary symptoms, a sample of non-responders were traced, and
those eligible were asked questions from the survey.
[383] Comparing with the responders, the nonresponders overall showed little differences in reporting of urinary symptoms. However, non-responders
>70 tended to be of poorer general health, and they
reported certain urinary symptoms more frequently.

In a Norwegian study 4.4 % of all women >20 years
old in a community consulted their general practitioner for UI during a 3 year period. [395] But mentioning the symptoms to a physician may not be
enough. There are reports of doctors not responding,
either by ignoring the statement of symptoms or by
providing a dismissive explanation, [396] and people
interpreting a lack of response from the doctor as an
indication that no treatment is available. [397] In a
study of management of incontinence in general
practice, 30% of the women who had told their doctor about their symptoms perceived that they were
offered no help. [392] It is probable that many primary health care providers lack confidence in managing UI, and that this contributes to undertreatment
in those seeking help. [398]

SUMMARY POINTS :
• The lack of epidemiological data from populations underrepresented in research limits the
world wide application of the present information.
• Many investigations are plagued by sampling
and non response issues, by self selection and
attrition. Many early studies were obtained
from sampling patients seeking care.

Only a small proportion of incontinent communityresiding women have used surgery, medication, or
exercise regimens. [124, 384, 389, 399, 400] In addition to seeking help from the formal health care system, common responses to symptoms of illness are
self-management and self-treatment behaviour. The
major method of actively managing UI among community residents is the use of absorbent products.
[256, 399, 401-403]

• A major problem is the use of different definitions of incontinence. The new ICS definition
makes epidemiological research easier.
• There are large methodological challenges to
research in the field of UI. Unless the scientific
community deals with these issues, progress
will be difficult to make.

It is obvious that millions of men and women suffer
from their UI, and that for many of them good treat-
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ment options are available. However, for many persons with very mild or occasional UI it is probably
adequate not to seek help for the health care system.
Others are satisfied with just information and understanding about the causes and in many cases selfcare
may be quite appropriate. A Danish study has shown
that simple information and advice was adequate “
treatment” for 23% of the women seeking an open
access incontinence clinic. [404] A Swedish study
found that among 136 women with UI, 36% wanted
clinical evaluation, and only 24% subsequently started treatment. [105]

J. EPIDEMIOLOGY AND
CLINICAL WORK : FROM
RESPONDENT TO PATIENT
We have emphasized some major and important differences between epidemiology and clinical work.
These differences may have several implications. A
selection process is most often accomplished first by
self-selection (help seeking), then a referral system,
which provides specialist physicians with a patient
population with higher prevalence of disease, more
severe disease, and often skewed type distribution,
thus obtaining test results with fewer false positives,
better diagnostic accuracy, and more efficient use of
resources. However, such intended and purposeful
selection bias has its drawbacks. There is growing
evidence that this selection process introduces bias
into research and hampers our ability to generalize
hospital based research back to general or primary
care populations. Furthermore, it may result in
recommendations and guidelines for diagnosis or
therapy derived from tertiary care centres that are
inappropriate at the primary care level. [405] Often
guidelines, review articles or teaching material do
not take into account the varying prevalence and
variation in clinical picture between community and
hospital. They may also emphasize use of tests or
equipment that are not appropriate or relevant for
primary health care, thus leading to overutilization of
referrals. Data from hospitals or specialist level may
also overestimate level of burden, costs and number
of persons in need of treatment if such data are used
for extrapolation back to community level. Therefore it is important that this Consultation uses different
algorithms for for initial and specialized care (see
other relevant chapters).

Both epidemiological and qualitative research in this
field should be encouraged in order to understand
cultural, religious, and personal factors for help seeking behaviour world wide. [386, 391, 397] Specifically, other than condition-specific factors should be
further explored, e.g. persons’ health care behaviour,
perceptions and attitudes.

II. FAECAL INCONTINENCE AND
PELVIC ORGAN PROLAPSE
There are indications of underreporting also of FI
and patients’ reluctance to report symptoms or to
seek treatment. [302, 303, 324] It has been shown
that women are more willing to report FI than men.
[304] For POP we have no information.
SUMMARY POINTS :
• Recent publications confirm that a majority of
people with FI, UI, and POP have not sought
help.
• Only a small proportion of urinary incontinent
community-residing people have used surgery,
medication, or exercise regimens.
• Increasing severity, increasing duration, and
urge/mixed type of UI are related to consulting
a health care provider.
• Other than condition-specific factors should be
further explored in future research, e.g. persons’ health care behaviour, perceptions and
attitudes.
• Health care personnell should be encouraged to
approach persons at risk for FI, UI and POP.
People with such symptoms should be assessed
so services and treatment can be offered and
targeted. The patient’s view of management,
even denial, should be respected.

One study provides substantial empirical evidence to
support the existence of selection bias for UI. [405]
The analyses were based on three populations of
incontinent women : Community level (epidemiological survey), primary care level (prospective study),
and secondary care level (university hospital, prospective study). The general practice patients were
older and the hospital patients younger than those in
the community. From community via general practice to hospital, there was an increase in duration, frequency of leakage, amount of leakage, severity and
perceived impact of incontinence. Help-seeking at
the primary care level was associated with increasing
age and severity, and with urge symptoms and
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impact. Referral from general practice to hospital
was only associated with (lower) age and urge symptoms.

There is still little knowledge as regarding prevalence, incidence, and other epidemiological data in
developing countries. It is recommended that fundamental research regarding prevalence, incidence and
other epidemiological data in developing countries
should be encouraged, and tailored to the cultural,
economic and social environment of the population
under study.

Under the subtitle Severity and impact we have
given examples of how the prevalence estimates for
women change dramatically when botherness and
severity are considered. Taken together with selection bias, this emphasizes caution when epidemiological data are used in a clinical context. It concerns “
level of care” in several ways; there is a large transitional zone from healthy to diseased, there is a danger of medicalization, and there is a danger of treating patients at a higher level than necessary. Risk
factors, predictors and correlates discovered in epidemiological studies are probabilistic of nature and
may not be decisive in the clinical assessment of an
individual patient. In addition, the attributable risk
due to some known risk factors may be statistically
but not clinically significant.

Crude prevalence studies (descriptive epidemiology)
from USA and Europe are abundant, and further studies should be done only with recommended and
validated questionnaires or in order to combine data
from the prevalence study with studies of co-factors
and predictors (analytical epidemiology). Control for
confounders, stratification, and multivariate techniques should be increasingly used because of the
need for more advanced epidemiological analyses of
risk factors and comorbidity. Strength of associations
should be determined by relative risks and odds
ratios, and confidence limits should be given. We
have still very little knowledge of the absolute and
relative importance of several risk factors, and
almost no informations about the attributable risk of
the factors in the society.

SUMMARY POINTS :
• The spectrum of severity of anal and urinary
incontinence, as well as pelvic organ prolapse,
and the symptom profile of patients referred to
specialist centres do not necessarily reflect the
spectrum of disease seen in the community.
• The selection and referrral process may introduce bias into research and hamper the ability
to generalize hospital based research back to
primary care populations.
• One should be very careful with calculating
numbers of patients in need of therapy based on
epidemiological data.

Some potential risk and protective factors deserve
more attention. For example, the role of pregnancy
and childbirth in the development of UI must be studied in a fashion that links population-based methods
to clinical assessment of pregnancy, delivery and and
the birth trauma and follows women over many
years. Such a design is necessary because the effect
of pregnancy and childbirth may become clear only
years later when the woman is older and because the
woman will not be able to report the exact nature of
the tear and episiotomy, etc. There should be more
emphasis on the associations between UI and specific diseases like stroke, diabetes, psychiatric disease
and genital prolapse. Genetic components should be
investigated.

K. RECOMMENDATIONS FOR
FURTHER RESEARCH

Primary prevention is the main goal in the management of human disease. An important strategy would
thus be to identify the individuals at risk, and then
take measures to reduce the risk among those individuals or in certain risk groups. Based on current
knowledge there are no well documented efforts that
can be done in order to avoid the occurrence of UI in
large populations. Primary prevention studies should
be encouraged, but the epidemiological basis for
choosing appropriate interventions is weak.

I. URINARY INCONTINENCE
It is recommended to perform more sustained research on measurement of UI, its types and severity to
move the research ahead. Longitudinal study designs
are needed to estimate incidence of UI and describe
the course of the condition and its different forms
and to investigate its risk factors and possible protective factors.

In surveys based on questionnaires or interviews
symptoms can be registered.There are convincing
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data suggesting that the different types may reflect
quite different pathologies and risk factors. Differentiating the types in future research might therefore
prove very fruitful. Methodological work has still to
be done in this area, but typical type descriptions
should be included in new studies. Likewise, studies
of risk factors should include important and known
confounders as age, parity, and weight.

II. FAECAL INCONTINENCE AND
PELVIC ORGAN PROLAPSE
In these areas there is a need for more epidemiological research in all areas; prevalence, incidence, and
risk factors. Many of the fundamental methodological issues relevant to UI discussed above are highly
relevant to the fields of FI and POP.

Variations in definitions and measurement issues are
fundamental and lead to problems with assessing the
findings in epidemiological studies. We need to
improve epidemiological studies by including
variables that better characterize UI, so that more
advanced and informative analyses may be conducted. It is therefore recommended that all epidemiological studies include a minimum data set (Table 22),
including elements of screening question, frequency
measure, quantity of urine loss, duration, type, and
severity. In addition, it is recommended to include
validated measures of bother/quality of life and urinary symptoms other than UI. We here also refer to
the chapter from the committee on symptom and
quality of life assessment.

The committee will emphasize that uniform definitions of FI and POP should be used in studies, and
there should be a move towards a standardization of
measurement instruments in community surveys that
can be used worldwide. Developing definitions is a
scientific process requiring careful conceptualization
of the condition in light of its many clinical presentations and underlying mechanisms. This will require a multi-method approach and consideration of
issues such a reliability and validity.
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