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Epidemiology and Natural History of
Urinary Incontinence (UI)

S. HUNSKAAR

K. BurcGio, A.C Diokno, A.R. HERzoG, K. HIALMAS, M.C. LAPITAN

I. INTRODUCTION

In this report we focus on the importance of understan-
ding the epidemiology of urinary incontinence (UI)
(distribution and determinants) as well as its natural
history. We also discuss important topics as differences
between epidemiological and clinical approach to a
health problem, help seeking behaviour and methodo-
logical issues for this research.

The epidemiological population under study for this
review will be community dwelling noninstitutionali-
zed persons. The review will include discussion of the
prevalence, incidence, natural history, and presence of
racial and ethnic differences in the epidemiology of UI.
We also reviewed correlates and potential risk factors
that have been revealed in epidemiological studies.

The review examines our current state of knowledge of
the epidemiology of UI, topics like the epidemiology of
fecal incontinence, pelvic organ prolapse and pelvic
floor weakness have been omitted. Overactive bladder
(OAB) is an evolving concept with close relationship to
UL We have studied the scarce epidemiological literatu-
re on OAB, and have decided to include the urge incon-
tinence part of OAB only (OAB with incontinence).

We have reviewed a large number of completed studies
in the field of UI. We have emphasized high-quality and
population based studies. We have also wanted to pre-
sent studies from a broad variety of countries. Because
of an abundant number of studies, only a small fraction
can be presented in a text like this. Other studies not
presented here may have equal standard and useful
information, but lack of space precluded their inclusion.

Progress has clearly been made during the 3 years since
our previous report . Some important areas have
been studied with increasing regularity and quality. We
have searched the literature for relevant new articles
from 1997 to 2000, including clinical trials that might
include relevant epidemiological data on UI.
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Summary points:

e This review includes discussion of the prevalence,
incidence, natural history, and presence of racial
and ethnic differences in the epidemiology of UL

e Correlates and potential risk factors that have
been revealed in epidemiological studies are also
reviewed.

I1. BASIC EPIDEMIOLOGICAL
CONSIDERATIONS

1. GENERAL COMMENTS, DESIGNS AND
LEVELS OF EVIDENCE

In this report we emphasize the importance of unders-
tanding the epidemiology, and also give a summary of
the basic concepts. 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 per-
sons, place and time, while the term analytical epide-
miology describes the search for determinants of disea-
se risk. The discovery of risk factors and protective fac-
tors may then in turn lead to primary or secondary pre-
vention.

In order to collect knowledge about risk factors or natu-
ral history, observational studies are needed. Cohort
studies and case-control studies are the most common.
However, caution are always needed when interpreta-
ting the results from such studies, as associations found
in epidemiological studies may not be the same as
causes. In order to strengthen the validity of epidemio-
logical studies longitudinal designs should be preferred,
and appropriate control for confounding should be
done. Experimental designs will seldom be used.



Recommendations and conclusions should alway be
based on a sound evidence. Levels of evidence as used
for therapeutic interventions do not fit into epidemiolo-
gical studies. No uniform guidelines for assessing the
results of such studies excists. The level of evidence in
observational studies could be judged on the soundness
of the exclusion of alternative explanations by statisti-
cal and other controls.

Even in many recent studies of Ul analyses are very
simple. Often only proportions or percentages are used
to describe differences in the prevalence of Ul in diffe-
rent subgroups. Many analyses do not control for
confounders, there is lack of stratification, or multiva-
riate techniques are not used. 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.

The relative risk (RR) estimates the magnitude of an
association between exposure and a condition, and indi-
cates the likelihood of having the condition in the expo-
sed group relative to those 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 identi-
cal 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 Ul indicates that
there is a 2.5 times increased risk or that the persons in
question are 150 percent more likely to have inconti-
nence than those without the risk factor.

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

Effects may be denoted as strong when RRs or ORs are
2.0 and more, and weak when RRs or ORs are less than
2.0, but there are no generally agreed standards. For a
condition with high prevalence, like UI, 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).

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.

2. DEFINITIONS

Studies of disease frequency should rely on a very spe-
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cific definition of the condition under investigation.
The absence of a unifying definition for UI is a funda-
mental problem which is not resolved. The lack of such
a definition leads to problems with assessing sensitivi-
ty and specificity of the findings in epidemiological stu-
dies. Variations in availability and efficacy of health
care around the world may influence the prevalence of
UL

a) Incontinence

UI can be defined in several ways, and one problem
when analysing the epidemiological studies is in fact
that incontinence has been defined in many ways.
However, in order to get replicable results and be able
to compare different studies, widely accepted defini-
tions are important. The International Continence
Society (ICS) defines incontinence as “a condition
where involuntary loss of urine is a social or hygienic
problem and is objectively demonstrable”. This defini-
tion may not be ideal for epidemiological purposes
(will be discussed below). More common in epidemio-
logical studies are definitions based on frequency of
urine loss, e.g. “any uncontrolled urine loss in the prior
year” or “more than two episodes in a month”. Such
definitions imply that the studies are in fact studies of
period prevalence.

b) Prevalence

Prevalence is defined as the probability of being incon-
tinent within a defined population and at a defined time
point. The concept is important for establishing the dis-
tribution of the condition in the population and for pro-
jecting the need for health and medical services. Preva-
lence of all-cause UI is estimated as the ratio of the
number of incontinent respondents identified in a cross-
sectional survey to the number of all respondents in the
survey (i.e., continent and incontinent). Prevalences of
specific types and severity levels are estimated in an
analogous manner.

¢) Incidence

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.

d) Type

Epidemiological surveys often must take a pragmatic
approach, and therefore define incontinence type based
on the symptoms alone. The classification can be done
either by the researchers based on several questions, or
by the respondant’s confirmation of a statement or typi-
cal description. Clinical assessment allows for more
differentiation of subtypes. Possible biases will be dis-
cussed below.



e) Severity

Severity of incontinence is another important factor for
the prevalence estimate. Severity can be defined by fac-
tors like frequency, amount and subjective bother.
Examples of how the prevalence differs when based on
different definitions for severity will be shown.

Summary points:

e Descriptive epidemiology is the description of
disease incidence, prevalence (and mortality) by
persons, place and time.

* Analytical epidemiology describes the search for
determinants of disease risk. There is a need for
good longitudinal cohort studies.

e Variations in definitions and measurement issues
are fundamental, and lead to problems with asses-
sing the findings in epidemiological studies.

e There is a need for more advanced epidemiologi-
cal analyses of risk factors and comorbidity using
multivariate techniques, and strength of associa-
tions should be determined by relative risks and
odds ratios.

III. EPIDEMIOLOGY OF ENURESIS
AND UI IN CHILDREN

1. GENERAL COMMENTS AND DEFINITIONS

The ICS definition of UI as “a condition where invo-
luntary loss of urine is a social or hygienic problem and
is objectively demonstrable” is not quite applicable to
childhood UI. “Involuntary” is very difficult to assess
in children, and since bladder control is gradually deve-
loping during childhood, the standards for what is
socially acceptable will vary between families and with
the age of the child. The objective demonstration of Ul
in a child rests on assessment by the parents. Different
standards and definitions make metaanalysis difficult or
impossible. It is thus essential to try to reach an inter-
national consensus about the grading of severity of Ul
in children.

Only isolated bedwetting should be termed enuresis
according to recommendations issued by the ICCS
(International Children’s Continence Society) . The
reason is that isolated bedwetting, nocturnal enuresis,
is a strictly defined type of incontinence characterized
by complete bladder emptyings during sleep without
any symptoms pointing to bladder dysfunction. In
contrast, almost all daywetting children, and children
wetting both day and night, have bladder dysfunction of
either a functional or organic nature and a great variety
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in their incontinence patterns. The one exception here is
a small group of children with profuse daytime wetting
due to incontinent complete bladder emptyings. Psy-
chological factors are underlying this kind of rare child-
hood UI which is labelled diurnal enuresis.

Bedwetting should be characterized as primary or
secondary, and as monosymptomatic or polysymptoma-
tic. Monosymptomatic means that the child has no day-
time symptoms. Monosymptomatic enuresis will thus
be excluded if the child has day wetting, or frequency
(>7 voidings per day in a 7-year-old), or infrequent voi-
dings (<3 voidings per day), or imperative urgency.
Monosymptomatic enuresis will not be excluded by
moderate urgency which is found in 16% of 7-year-
olds. Polysymptomatic cases are then defined as the
non-monosymptomatic ones (Table 1) [E}

Nocturnal enuresis is also subdivided into primary enu-
resis (the child has not been dry for more than 6
months), and secondary (onset) enuresis (the bedwet-
ting has recurred after a dry period lasting more than 6
months). Secondary enuresis may signify behavioural,
neurological, infective causes, or chronic retention with
overflow, and these require careful consideration.

Table 1 : Subdivision of nocturnal enuresis and diurnal uri-
nary incontinence in children

Enuresis (nocturnal enuresis, bedwetting)

Primary
Monosymptomatic
Non-monosymptomatic

Secondary
Monosymptomatic
Non-monosymptomatic

Diurnal and nocturnal UI
Functional (detrusor overactivity)

Organic
Neuropathic
Structural
Infravesical obstruction
Epispadias
Other

Diurnal Ul (day wettting only)
Functional (detrusor overactivity)

Organic
Neuropathic
Structural
Infravesical obstruction
Epispadias
Other




The healthy infant is socially incontinent but physiolo-
gically continent, because micturitions (about once
every hour) are discrete and there is no leakage of urine
in between micturitions . Opinions regarding at what
age the child is expected to become socially dry differ
widely between cultures and ethnic groups. Meadow
has suggested a reasonable age limit in stating that a
wetting child above 5 years of age should be conside-
red incontinent, although Ul in children due to orga-
nic disorders is often evident already in infancy.

2. PREVALENCE OF NOCTURNAL ENURESIS

Most epidemiological studies link primary and secon-
dary enuresis together and include also mon-sympto-
matic and poly-symptomatic cases. Also, enuresis is
defined in different ways, and in many papers there is
no frequency defined at all. The best studies are longi-
tudinal cohort studies, but many are cross-sectional. In
some cultures the parents are more complacent about
the bedwetting than in others and do not regard it as a
problem requiring attention. These problems in unders-
tanding epidemiology were summarized by Krantz et
al. @, who also reviewed the epidemiological studies
that had been published until 1993.

Nocturnal enuresis, NE, is caused by relative nocturnal
polyuria and/or nocturnal bladder overactivity combi-
ned with lack of arousal at the time when the bladder
needs to be emptied. These factors have different
weight in different enuretic children. The pathophysio-
logy of NE is thus a mixed mechanism which explains
difficulties encountered when trying to define enuresis
in a consistent way. Stringent epidemiological studies
would need to evaluate nocturnal urine production,
nocturnal bladder activity, and sleep and arousal in each
of the probands. Needless to say, there is no large popu-
lation based study using such diagnostic evaluation.

a) Longitudinal cohort studies

A child development study has followed 1139 children
born in one year in Dunedin (New Zealand) and obtai-
ned an impressive 92% follow-up 9 years later [ It
was found that primary enuresis usually remits with age
(Figure 1). Another birth cohort born in 1977 in Christ-
church (New Zealand) was followed up annually. By
the age of 8 they found that 7% had nocturnal enuresis
although this included some who had relapsed after ini-
tially becoming dry [EJ.

b) Survey Studies

Prevalence is defined at a specific point in time, but
many studies have reported prevalence of enuresis
without separately recounting data at specific ages, say
seven-year-olds. Prevalence of NE at age seven is signi-
ficant since many children then start school meaning
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more exposure to the environment and thus a greater
awareness of the problem. At this age, the prevalence of
nocturnal enuresis seems to be between 7 and 9 per cent
(Table 2).

In more detail, the study by Hellstrom found noc-
turnal enuresis in 7% of girls (of whom 3% mono-
symptomatic), and 12% of boys (of whom 7% mono-
symptomatic). Recent studies on the prevalence of noc-
turnal enuresis in different parts of the world are sum-
marized in Table 3. In the early ages the prevalence in
boys is reported to be higher than in girls by a 2:1 ratio
in Western countries. In studies from other countries the
figures are more similar in boys and girls, but there is
always a predominance of boys. It seems that the sex
difference diminishes by age and becomes less visible
and less proven among elderly children.

In the French study (Table 3), the severity and
consequences of enuresis were studied in a sub-sample
of 228 children (out of the 349 who had reported enu-
resis). In the sub-sample, 66% had more than one wet
night per month, 37% more than one wet night per
week, and 22% wet the bed every night. Regarding
consequences, 42% of the 228 were “bothered a lot”
while 15% were “not bothered at all” by their enuresis.
In contrast, 92% of the 228 mothers declared that the
enuresis had no effect on family life or the child’s beha-
viour at school. Fourteen per cent of mothers punished
their child and only 13% intended to seek treatment for
their child. The study from The Netherlands (Table
3) reported that the prevalence of enuresis was higher in
the Turkish/Moroccan ethnic group (14%) than in
Dutch children (6%), and higher in children in special
education (especially mentally retarded, 14%) than in
children in mainstream education (6%).

Even if there are some ethnic and cultural differences of
enuresis prevalence, with higher rates generally repor-
ted from Eastern countries, there is nonetheless a
remarkable similarity of prevalence rates of nocturnal
enuresis in populations from all parts of the world.

3. POTENTIAL RISK FACTORS OF NOCTURNAL
ENURESIS

Several risk factors have been established or suggested
by epidemiological studies, the most important will be
discussed here (Table 4).

a) Family history

Nocturnal enuresis is a hereditary disorder. The mode
of inheritance is autosomal dominant so if both parents
were enuretic as children, the risk for their offspring is
77%, while if only one parent had NE, the risk is about
45%. In the Italian study by Chiozza|figjl, the odds ratio
was highly significant for a family history of NE in
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Table 2 : Prevalence (% and 95% CI) of nocturnal enuresis at age seven. Results from two cross-sectional studies from Nor-
dic countries, Hellstrom [10] and Jarvelin and one longitudinal study by Fergusson [l from New Zealand. (Cited from
Krantz et aln.

Author Study period Prevalence (% and 95% CI)
Hellstrom 1982 9.5 (8.5;10.5)

Jarvelin 1984 6.4 (5.3;7.3)

Fergusson 1977-85 10.3 (8.3; 12.3)

Table 3 : Prevalence of nocturnal enuresis in recent studies. NE: Nocturnal enuresis, bedwetting. PMNE: Primary mono-
symptomatic nocturnal enuresis

Author Year Ref Definition Sample Age Prevalence (%)
Swithinbank 1994 12 | >once/3 months 1176 11-12 6 (boys), 4 (girls)
Bower 1996 13| once/month 2292 5-12 19
Watanabe 1994 PMNE 7 15 (boys), 8 (girls)
Lottmann 1999 all NE 3803 5-10 9

5-7 11
Nevéus 1999 16 | once/month 1413 6-10 8
Chiozza 1998 all NE 6 892 6-14 4

674 7 8 (boys), 6 (girls)

Van der Wekke 1998 all NE 5 630 5-15 6

7-9 8

13-15 1
Serel 1997 all NE 5523 7-12 14 (boys), 8 (girls)

7 16 (boys), 15 (girls)
Gumtus 1999 20 | all NE 1703 7-11 17 (boys), 11 (girls)
Kalo 1996 21 | all NE 740 6-16 16 (boys), 14 (girls)

7 10 (boys), 14 (girls)
ILae 2000 22| all NE 7012 7-12 9

7 14
Yeung 1997 all NE 3521 4-12 4

7 5 (boys), 0.5 (girls)
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Table 4 : Risk factors reviewed in this text

Nocturnal enuresis
Family history
Behavioural disturbances
Nocturnal polyuria
Sleep and arousal
Nocturnal bladder dysfunction
Other factors
Day and day/night wetting
Family history
Psychological disorders and sexual abuse
Disorders of bladder-sphincter nerve control
Urinary tract infections
Infravesical obstruction

Epispadias

siblings (3.1, 95% CI 1.8-5.6). By molecular genetic
methods foci have been found on chromosomes 13, 12,
8, and 22 .. A picture of pronounced heteroge-
neity of both genotype and phenotype is emanating
The etiology of NE is thus characterized by a
complex interaction of genetic and environmental fac-
tors.

b) Behavioural disturbances

Behavioural disturbances were for a long time thought
to be associated with NE. Children with secondary enu-
resis may be more inclined to have associated mental
health disorders later in adolescence. It is this group
who might benefit from thorough assessment of any
underlying emotional disturbance or psychopathology.
A lack of association between primary NE and psycho-
pathology in later childhood and adolescence was
reported in 1990 by Feehan et al. which seemed to
confirm similar findings in an eight year follow-up
study published in 1986 by Fergusson et al. JE@l]. But
while it seems clear that psychopathology is not, with
few exceptions, the cause of primary NE, evidence is
accumulating that psychological consequences caused
by enuresis should not be underestimated EEJEN

¢) Nocturnal polyuria

In 1985, a virtual absence of day/night variation of
vasopressin accompanied by nocturnal polyuria was
found in children with NE m] For the first time, a
coherent physiological explanation for NE, or at least a
large part of the NE population, had been presented.
Currently, there is a consensus that nocturnal polyuria
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is an important pathogenetic factor in two thirds of NE
patients (those are the patients responding to desmo-
pressin, DDAVP) while most of the remaining third
have inadequate nocturnal bladder storage.

d) Sleep and arousal

Known physiological factors cannot explain why the
enuretic child does not wake up to the sensation of a
full or contracting bladder. Parents have expressed that
enuretic children are very difficult to arouse or rather,
as the parents put it, “sleeps very deeply”. Some recent
studies seem to support the parents’ view. By using
auditory signals , computerized EEG analysis ,
or enquiries [, a defect in arousal has been largely
validated. In the study by Nevéus, odds ratios were
significantly high for high arousal threshold (2.7),
pavor nocturnus (2.4), and confusion when awoken
from sleep (3.4). Computerized EEG energy analysis
has indicated both greater depth of sleep and impaired
arousal in enuretics [EZl.

e) Nocturnal bladder dysfunction

Although bladder function in NE has been considered
normal in many studies in the past, evidence about the
bladder’s pathophysiological role for NE has accumu-
lated during recent years. As many as one third of all
enuretic children may have a nocturnal detrusor ove-
ractivity. Especially non-polyuric bedwetters, those
who do not respond to desmopressin, should be suspec-
ted to have a malfunctioning bladder with reduced
capacity.

In this context it is interesting to note that there seems
to be an association between childhood NE and adult
detrusor overactivity. People with a past history of NE
have a greater risk of bladder dysfunction developing
in, or remaining into, adult life. In a random cross-sec-
tion of 2613 women 30-59 years of age, 17% reported
incontinence. Childhood bedwetting was associated
with a prevalence of urge incontinence with odds ratios
between 1.8 and 2.2 depending on the age at which dry-
ness was achieved . In another retrospective study
of 1000 urodynamic records on 500 men and 500
women, 10% of the men had idiopathic detrusor insta-
bility of whom 63% had a past history of NE, while
29% of the women had detrusor instability of whom
38% had a past history of NE beyond the age of 6
The difference between men and women may reflect
the gender difference in childhood bedwetting.

f) Other risk factors for nocturnal enuresis

Sleep apnoea has been associated with enuresis in some
patients Ed Upper airway obstruction also seems to
be a cause of NE, since it is not uncommon for enure-
tic children to have their NE resolved after removal of
large adenoids or tonsils. One study reports significant



decrease or complete cure of NE in 87 (76%) of 115
enuretic children (of whom 103 with primary NE) after
surgical removal of upper airway obstruction [EEL
Constipation may cause secondary NE or make prima-
ry NE persist EJ. The important implication is that
constipation has to be identified and treated in every
child with NE. The polyuria in diabetes mellitus and
insipidus increases the risk for NE which is most often
of the secondary type. Children with minor neurologi-
cal dysfunction are more vulnerable to NE, particularly
if belonging to a lower social class ). Children with
attention deficit hyperactivity disorders (ADHD) are
2.7 times more likely to have enuresis than the general
child population [El. Regrettably, sexual abuse must
nowadays also count among factors that may lead to
NE (most often secondary and non-monosymptomatic).
A strong suspicion would prompt full investigation

2]

In addition, children with urinary tract infection, infra-
vesical obstruction, neuropathic bladder, psychiatric
disorders, and other conditions may be wetting their
beds. Their nocturnal incontinence is, however, with
very few exceptions combined with daytime symptoms,
in particular daywetting. Primary monosymptomatic
NE with bedwetting as the one and only symptom, is a
well circumscribed condition that should be identified
when present, thus avoiding clinical confusion genera-
ted by the huge array of childhood disorders that may
have bedwetting as one of several symptoms.

4. LONG TERM OUTCOME OF NOCTURNAL
ENURESIS

a) Remission and natural history

Longitudinal studies on the natural history of enuresis
are no longer possible to perform since a large part of
enuretic children receive treatment. Previous studies
have confirmed the common knowledge that most chil-
dren who are enuretic eventually become dry at night.
The spontaneous cure rate was 14% annually between
the ages of 5 and 9, 16% between 10 and 14, and 16%
in the 15 to 19 year old group in the study by Forsythe
and Redmond [EEY. In their group there remained 33
patients who were still bedwetting at the age of more
than 20 years (3%). Similar rates of prevalence relating
to age were noted by Feehan et al. |l

b) Prevalence of nocturnal enuresis in adults

The first really reliable epidemiological study on enu-
resis in adults in a randomly selected sample was per-
formed in The Netherlands in 1996 To the ques-
tion “Did you wet your bed at least once during the past
4 weeks?” 57 of 11 406 respondents answered “yes”,
thus giving an overall enuresis prevalence of 0.5%.
There was no significant difference between age
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groups. Primary NE was reported by 50% of the men
and 19% of the women, the rest had secondary enure-
sis.

¢) Long term follow-up studies

Ten years after evaluating 3556 seven-year-olds [, a
randomly selected subsample was reinvestigated
In addition, 452 teenagers out of the 461 in the original
cohort who had reported symptoms (imperative urge,
day wetting, emptying difficulties, or bedwetting) were
contacted. Bedwetting which had been reported by 12%
of boys and 7% of girls aged 7 had decreased to only
one girl (0.3%) still wetting at least once a month in the
randomized group, and 1 boy (0.5%) and 2 girls (1%)
still wetting in the symptomatic group. Almost all of the
enuretic children had received treatment starting
around 7-8 years of age. Swithinbank et al found a simi-
lar decline of prevalence of NE when they investigated
the original cohort of 11-12-year-old schoolchildren
again at 15-16 years . Nocturnal enuresis was
reported by 5% of children at 11-12 years but only 1%
at 15-16 years. A Finnish study looked at 501 14-
year-olds who had reported NE at age 8 in an original
study of 5603 children. At age 14, only 16 adolescents
remained enuretic (0.3% of the original total sample).

The enuresis prevalence of 0.5% in otherwise healthy
adults in the Dutch study refers to a largely untrea-
ted population. Fifty percent of the men had primary
enuresis so they had never been consistently dry at
night. Assuming a prevalence of enuresis of 8% in 7-
year-old boys, this could be translated to mean that the
risk for an enuretic boy to remain enuretic for the rest
of his life is 3% if he does not receive active treatment
during childhood. Three per cent equals the prevalence
found in patients after the age of 20 years in the study
by Forsythe and Redmond &l and in the Finnish 14-
year-olds [EIJ. It is still not clear whether active treat-
ment of NE in childhood is able to reduce the number
of adult enuretics.

5. PREVALENCE OF DAY WETTING, AND
DAY/NIGHT WETTING

Diurnal UI as well as combined diurnal and nocturnal
UI will here be reported as two manifestations of the
same basic disorder; overactive bladder (urgency, fre-
quency and urge incontinence). A few children have a
clinical picture resembling the detrusor-sphincter dys-
synergia of the neuropathic bladder, but without a neu-
rological malformation or disease, this condition is ter-
med non-neuropathic bladder-sphincter dysfunction
(NNBSD) or in short dysfunctional voiding [T}

a) Prevalence in survey studies

Compared to nocturnal enuresis, the prevalence of diur-



nal or combined diurnal and nocturnal incontinence in
childhood has not been extensively studied. No true
longitudinal cohort studies have been published.

Prevalence of diurnal or combined diurnal and noctur-
nal incontinence has been reported in a few cross-sec-
tional studies (Table 5). Diurnal or combined diurnal
and nocturnal UT at least once a week seems to occur in
about 2-4% of 7-year old children and is more common
in girls than in boys.

6. POTENTIAL RISK FACTORS OF DAY AND
DAY/NIGHT WETTING

a) Family history

Day wetting seems to be more common in children of
mothers who had diurnal UI themselves. This clinical
impression has not been the object of epidemiological
research. But Chiozza et al. found that the highest
risk for familiality of enuresis was shown by non-
monosymptomatic NE (with diurnal frequency and
urgency; OR 12.3), suggesting a hereditary background
not only for bedwetting itself but also for associated
bladder overactivity.

b) Psychological disorders and sexual abuse

Children in stress or with mental disorders have a
higher incidence of diurnal UI as well as NE, mostly of
the secondary type [ 48 N special case is the rare disor-
der of diurnal enuresis which is the only kind of diur-
nal UI which takes place as a complete, incontinent
micturition. Sexual abuse may also lead to secondary
day wetting.

¢) Disorders of bladder-sphincter nerve control

With few exceptions, children with myelomeningocele
have neuropathic bladder-sphincter dysfunction with
Ul due to detrusor hyperreflexia and/or sphincter dener-

vation. Skin-covered occult spinal dysraphism may be
mistaken for non-neuropathic dysfunctional bladder. At
least half of the children with spastic cerebral palsy
have clinically silent bladder dysfunction. Nerves in the
pelvic area may be injured by trauma such as pelvic
fractures, but more common is iatrogenic trauma during
surgery for imperforate anus or pelvic tumors.

d) Urinary tract infections (UTI)

Regular and complete voidings are the most efficient
way to prevent urinary infection. A bacterial cystitis
induces temporary detrusor overactivity. Thus, bladder
dysfunction may cause UTI, and UTI may cause blad-
der dysfunction. The UTI may be asymptomatic. Girls
with asymptomatic bacteriuria (ABU) have symptoms
of an overactive bladder, such as urgency and diurnal
UL, in a high percentage

e) Infravesical obstruction

Boys born with posterior urethral valves are incontinent
in about 20% on long-term follow up after surgical
treatment o]

Jf) Epispadias

Epispadias may include a malformation of the sphinc-
ter resulting in constantly dribbling UL

7. LONG TERM OUTCOME OF DAY AND
DAY/NIGHT WETTING

a) Epidemiology of dryness in the day

Few studies recount the prevalence of daytime dryness.
In Minnesota, 60% of children were dry in the day at
two and a half years of age. Between 4 and 5 years of
age, 92-95% of children in Sweden, The Netherlands
and USA were dry in the day. Corresponding figures for
the age group between 5 and 6 years were 95-96%, and

Table 5 : Prevalence of diurnal or combined diurnal and nocturnal Ul. NNBSD: Dysfunctional voiding (see text)

Author, year Ref Definition Age Prevalence (%)
Hellstrgm 1982 Once a week 7 2.1 (boys), 3.1 (girls)
Day wetting only 0.5 (boys), 1.1 (girls)
NNBSD 1.0 (boys), 2.0 (girls)
Jarvelin 1984 Isolated diurnal UT 7 1.8
Diurnal/nocturnal 1.6
Bloom 1993 Once in 2 weeks 6-8 9.0
Neveus 1999 Diurnal Ul only 6-11 4.4
Swithinbank 1994 n Diurnal UI 11-12 0.2 (boys), 0.9 (girls)
Lee 2000 Diurnal UI 7-12 2.2
7 3.9
Diurnal/nocturnal 1.4

7 2.8




94-97 for the age group between 6 and 7 years It
thus seems that children who are and remain dry in the
day attain their diurnal continence already between 4-5
years of age.

b) Long term follow-up studies

Hellstrom et al found day wetting at least once a week
atage 17 in 0.2% of boys and 0.7% of girls and as com-
pared to 2.1% and 3.1%, respectively, at age 7 years
& Swithinbank et al had found a prevalence of day
wetting (including also “occasional” wetting) in 12.5%
in children at age 10-11 years declining to 3.0% at age
15-16 years ). Based on these, it seems that the pre-
valence of all kinds of diurnal UI will diminish with 1-
2% per year of life from age 10-11 to age 15-16 years,
while diurnal UI at least once a week seems to dimin-
ish with 0.2% per year of life from age 7 to age 17
years. Because of treatment the studies may not recount
the true natural history.

Summary points

Nocturnal enuresis

e Primary enuresis refers to bedwetting occurring
without a dry continence break of more than 6
months. Secondary enuresis refers to recurrence
after a longer interval of dryness. Most epide-
miological studies in the past have unfortunately
combined primary and secondary enuresis to-
gether. Equally, the majority of previous studies
have not kept monosymptomatic (no daytime
symptoms) apart from non-monosymptomatic
NE.

e The prevalence of nocturnal enuresis at age 7 in
Western countries seems to be around 8%, and in
an largely untreated adult population 0.5%.

* Primary nocturnal enuresis usually remits with
age. The spontaneous cure rate seems to be
around 15% annually between the ages of 5 and
19.

e The risk for an enuretic 7-year-old boy to remain
enuretic throughout life may be calculated to 3%.

e Potential risk factors for enuresis in children
reviewed in this test include family history, beha-
vioural disturbances, nocturnal polyuria, sleep
and arousal, nocturnal bladder dysfunction, sleep
apnoea and upper airway obstruction, constipa-
tion, diabetes, minor neurological dysfunction
and ADHD, and sexual abuse.

e It seems clear that psychopathology is not the
cause of primary NE, while evidence is accumu-
lating that NE has psychological consequences.
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e Nocturnal polyuria seems to be the major patho-
genetic factor in 2/3 of bedwetting children
(those responding to antidiuretic treatment with
desmopressin), while NE in the remaining third
seems to be caused by bladder dysfunction that
may occur only during sleep.

e There is some evidence that people with a past
history of enuresis have a greater risk of bladder
dysfunction developing in, or remaining into,
adult life.

Day and day/night wetting

e Children who are and remain dry in the day seem
to attain their diurnal continence already between
4-5 years of age.

e Diurnal Ul, or combined diurnal and nocturnal
UL, in children is caused by overactive bladder in
the great majority of cases.

e Potential risk factors for diurnal Ul in children
include family history, psychological disorders,
disorders of bladder-sphincter nerve control, uri-
nary tract infections, infravesical obstruction,
epispadias, and sexual abuse.

e The prevalence of diurnal UI at least once a week
at age 7 seems to be around 2-4%, declining with
about 0.2% per additional year of life.

* More research is needed in order to elucidate the
epidemiology and genetics of childhood diurnal
UI and its association with bladder dysfunction.

IV. EPIDEMIOLOGY OF UI IN
WOMEN

1. PREVALENCE

A large number of epidemiological studies of UI in
women have been published. Some cover a wide age
span while others are surveys of a single age cohort or
specific group like pregnant women. Differences in
sample, definition and measurement, and survey
methodology continue to make reviews challenging.
Table 6 lists some of the prevalence figures reported for
women sampled from community-residing populations,
showing widely varying estimates. Several reviews of
epidemiologic studies of Ul are available, including
some quite recent ones [EEEEE.

More epidemiologic research is available on older
women of all ages because Ul is considered to be a
health condition of older age. A 1988 review of several
European and American epidemiologic studies of older
women living in the community identified a 10-40 %



Table 6 : Examples of prevalance of any Ul in studies of women living in the community

First author Ref Year N Age Prevalence (%)
Yarnell 1981 1000 17+ 45
Holst [ 60 | 1988 851 18+ 31
Sommer 1990 414 20-79 40
Brocklehurst 1993 2124 30+ 9
Sandvik 1993 1820 20+ 29
Swithinbank 1999 2075 18+ 69
Hannestad 2000 27 936 20+ 25
Temml [ 66 | 2000 1262 20+ 26
Bartolotti 2000 5 488 40+ 11
Moller [ 68 | 2000 2 860 40-60 72

range of prevalence estimates of the experience of any
UI and suggested a U prevalence of 40% . More
recent reviews that summarize the literature
through about 1997 confirm this or even a wider range
of prevalences and continue to suggest that the wide
range can be attributed to the definition of UI and the
sample and potentially to the format of the ques-
tions about Ul [IBEM. Since these recent reviews
several additional studies have been published on the
prevalence of Ul among older women .
But again, a range of prevalence between 10 and 40%
or even wider remains a reasonable estimate. Table 7
lists specific prevalence estimates of any urinary incon-
tinence among older women living in the community.

The prevalence of any Ul by age is addressed by seve-
ral of these studies. In our previous report we des-
cribed the general finding of higher prevalence esti-
mates in older ages. We also noted the intriguing sug-
gestion of an early prevalence peak in midlife and then
a steady increase among the aged. A recent study by
Hannestad and her colleaguesfff] of women of all ages
examplifies 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 (Fig 2).

Prevalence has always been higher in institutions
because residents in institutions tend to be older and
more impaired than commuity residing women. A
recent review suggests a range from 6 to 72% of
institutional prevalences. Several recent studies from
around the world — some of which use
samples of institutions rather than individual institu-
tions — suggest prevalences of 50% or higher.

The range of prevalences in institutions is likely a
consequence of the definition and admission criteria of
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residential care which vary throughout the world. In
Australia, for instance, they covers the spectrum from
requiring very low levels of supportive care to the
highest levels of assistance as found in most high level
nursing homes in other countries of the world. And
even within a given country definition and criteria vary
from city to city and facility to facility. For this reason
it is important to sample residential care facilities in the
same fashion as individuals in order to obtain represen-
tative results about prevalences in such facilities.

The process underlying the relatively high prevalences
in residential care facilities remains somewhat less
clear. A Canadian study documented a statistically
nonsignificant odds ratio of 1.4 for Ul among women in
institutions compared to community living women after
statistically controlling for age, dementia and ambula-
tory function. Thom and co-workers showed that exis-
ting urinary incontinence increases the risk of subse-
quent hospitalisation and substantially increases the
risk of admission into nursing homes, independent of
age, gender or the presence of any co-morbid condition
These investigators demonstrated that the relative
risk of admission to a nursing home was two times
greater for incontinent women and 3.2 times greater for
incontinent men after adjustment for age, cohort factors
and comorbid conditions. These findings as well as
others suggest that incontinence may be a contributing
factor to institutionalization. However, at this point an
alternative explanation of residential care contributing
in some way to the development of incontinence cannot
be excluded with confidence.

2. TYPE

In surveys based on questionnaires or interviews only
symptoms can be registered. Typically stress inconti-
nence is identified when the respondent reports it to



Table 7 : Examples of prevalence of any Ul in studies of older women living in the community

First author Ref Year N Age Prevalence (%)
Yarnell 1981 1 060 65+ 50
Diokno 1986 1150 60+ 38
Molander 1990 4206 70-90 17
Sandvik 1993 1820 60+ 32
Brocklehurst 1993 840 60+ 12
Holtedahl 1998 507 60-74 47
Hunskaar 1998 1876 65+ 17
Roberts 1998 762 50+ 58
Chiarelli 1999 12 417 70-75 35
Iglesias 2000 486 65+ 42
Maggi 2001 1531 65+ 22
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Figure 2 : Prevalence of Ul (any leakage) in women 20 years+. Data from the EPINCONT study
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occur with physical activity, urge incontinence when it
occurs in the context of a sudden urge to urinate. Dia-
gnoses such as motor urge incontinence or genuine
stress incontinence require the use of urodynamic
equipment and thus cannot be made based on data from
questionnaires or interviews alone.

Several authors have reported the relative proportions
of stress, urge, and mixed symptoms. A few authors
reported stress and urge separately without a mixed
category. In Table 8 the distribution of UI types are
shown, as they are found in some surveys. Overall,
approximately half of all incontinent women are classi-
fied as stress incontinent, the highest proportion among
urge, mixed, and stress types. A smaller proportion is
classified as mixed incontinent, the smallest one as urge
incontinent. The recent 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+ [ 97 |

Proportions of types of UI differ by age. A survey of
older women suggests that mixed incontinence predo-
minates {21 A survey of young and middle-aged
women suggests that pure stress incontinence predomi-
nates in that age group m A recent study which
includes the entire age range by Hannested et al.
demonstrates a fairly regular increase in prevalence of
mixed incontinence across the age range, and a regular
decrease in prevalence of stress incontinence (Fig 3).
The question has been raised about the use of self
reports in epidemiological studies, and low accuracy
has been found m Sandvik and coauthors vali-
dated diagnostic questions used in a survey against a
final diagnosis made by a gynecologist after urodyna-
mic evaluation. After using the validity (sensitivity and
specificity) as basis for correcting the type distribution,
the percentage of stress incontinence increased from 51
to 77 %, mixed incontinence was reduced from 39 to
11% and urge incontinence increased from 10 to 12 %.
The authors warn that mixed incontinence may be over-
reported in epidemiological surveys, and that correction
for validity indicates that a larger majority of women
than hitherto reported may have pure stress incontinen-
ce. However, there are also some limitations in the use
of urodynamics in documentating the presence of invo-
luntary detrusor contractions, with both false positives
and false negatives occurring. Therefore the use of uro-
dynamic testing as a gold standard may not be entirely
appropriate in establishing the true prevalence of the
different types, especially urge incontinence.

Unfortunately, not all studies have carefully assessed
the different types (and even fewer have examined their
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correlates). Therefore, proportions of stress, urge and
mixed types among women are difficult to estimate and
estimates vary considerably. But there are intriguing
differences between the different types suggesting that
the types may reflect quite different pathologies and
that differentiating the types in future research might
prove very fruitful.

3. SEVERITY

Most studies have operationalized the measurement of
severe incontinence by measuring frequency of urine
loss. Those reporting weekly or even more frequent loss
are typically assigned to the severe category. Fewer stu-
dies have also used a quantity measure by asking about
amount of loss, dampening of clothes, extra laundry,
restrictions in activity, or the use of protective pads.
The first approach may be considered a simple attempt
to operationalize the frequency of urine loss, the second
approach reflects quantity but also perceptional diffe-
rences, personal hygiene and coping ability. Some stu-
dies have explicitly combined a frequency and a quan-
tity measure Sandvik’s Severity index R} e}
is calculated by multiplying the reported frequency
(four levels) by the amount of leakage (dichotomized to
two levels). The resulting index value is further catego-
rized into slight, moderate and severe. Typically, slight
incontinence denotes leakage of drops a 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 inconti-
nence 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 incon-
tinence in women, and that it can be recommended for
routine use LY

It can be shown that the prevalence is dependent on
“thresholds” for diagnosis or severity For example,
Sandvik found that nearly half of cases were clas-
sified as having slight incontinence and only 27 % as
severe. The author also investigated the “botherness”
factor, and found that different levels of botherness
significantly affected the prevalence estimates. If only
those with moderate or severe incontinence are consi-
dered, and including only those who are bothered by



Table 8 : Relative proportions of different types of UI among women living in the community

First author Ref Year Age N Stress (%)  Urge (%) Mixed (%)
Yarnell 1981 18+ 1 000 49 21 30
Tosif [ 89 | 1984 61 902 40 27 33
Diokno 1986 60+ 1955 29 10 61
Hording [ 90 | 1986 45 515 75 11 14
Holst | 60 | 1988 18+ 851 52 25 23
Elving 1989 30-59 2 631 48 7 45
Sommer 1990 20-79 414 38 33 29
Molander 1990 70-90 4206 24 49 27
Burgio 1991 42-50 541 50 12 38
Harrison 1994 20+ 314 48 9 44
Lara 1994 18+ 556 48 27 21
Sandvik 1995 20+ 1820 51 10 39
Samuelsson m 1997 20-60 487 68 9 23
Bartolotti 2000 40+ 5488 61 26 13
Hannestad 2000 20+ 27 936 52 37 11
Median (range) 49 (24-75) 21 (7-49) 29 (11-61)
20 - ® Stress
B Urge
60 - ® Mixed
O Other
50 4
40

(%)

Distribution within each age group
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Figure 3 : Distribution of different types of UI in age groups. Data from the EPINCONT study J3§
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their leakage, the findings from that study indicate that
approximately one fifth of incontinent women suffer
from severe incontinence. These results have recently
been confirmed in the EPINCONT study (Figure 4
and 5)

The severity of incontinence varies between the diffe-
rent types. The fraction of severe incontinence is much
lower in the stress group compared to the urge and
mixed groups. In the EPINCONT study slight
incontinence was found in 53% in the stress group,
39% in the urge group and 31% in the mixed group
(Figure 6). Within each type of incontinence, severity
increased with increasing age.

Even though the definition of severe or “significant” Ul
varies between authors, its prevalence is considerably
less variable across different studies than prevalence of
any UL Prevalence estimates range between 3% and
17% (Table 9). The lesser variance among these esti-
mates suggests that severe incontinence is less easy to
deny and better understood by participants than “any
incontinence” and thus may represent a more reliable
figure.

Several studies found that the prevalence of significant
incontinence tended to increase with advancing age
In the EPINCONT study the percen-
tages were 2.6, 6.5, 8.6, and 13.0 for age groups 20-39,
40-54, 55-69, and 70+, respectively

In summary, it is quite clear that the prevalence esti-
mates depend on which definition of severity is used.
Nevertheless, prevalence estimates of severe or signifi-
cant Ul display a less wide range than any UI, ranging
from 3 to 17%, with a cluster between 6-10%. Moreo-

ver, it is not well established what level of severity
should be regarded as clinically significant and might
be indicative for treatment.

4. INCIDENCE, REMISSION AND NATURAL
HISTORY

The epidemiological data are sparse about the develop-
ment or the natural history of UI and its types and seve-
rity levels. Data are needed regarding the transition
from continence to various levels of severity and type
of incontinence.

A few studies have reported on the incidence of UIL. A
study of community dwelling women aged 60 years or
older found that 20% of the originally continent women
had developed any UI during the 1-year study period
E&A. A cohort of healthy middle aged women was
examined over three years EE). Of the previously
continent women 8% reported at least monthly leakage,
higher rates have been found in the elderly [FEN. Two
recent studies of young and middle-aged women repor-
ted 1-year incidence rates of 6% and 3% E,

Likewise, rates of remission (the probability of beco-
ming continent among previously incontinent women)
vary considerable across the few studies that have
investigated them, ranging over one year between 10%
for older women [N, 6% ) and 38% 0 among
middle-aged and younger women. What is very clear
from these findings is that substantial incidence rates
are paralleled by equally substantial remission rates. It
is not clear whether the level of remission reflects acti-
ve treatment or intervention or whether it is part of the
natural course of incontinence. Although questions

Table 9 : The prevalence of “any” and “severe” UI among older women living in the community.

First author Ref Year N Age Any UI (%) Severe Ul (%)
Vetter 1981 1342 70+ 14 5
Diokno 1986 1955 60+ 38 3
Burgio 1991 541 42-50 58 17
Brocklehurst 1993 840 60+ 12 8
Sandvik 1993 1 820 18+ 29 6
Hunskaar 1998 1876 65+ 17 7
Bartolotti 2000 5488 40+ 11 6
Hannestad 2000 27 936 20+ 25 7
Samuelsson m 2000 487 20-60 28 8
Moller [ 68 | 2000 2 860 40-60 72 16
Maggi 2001 1531 65+ 22 11
Median (range) 29 (11-72) 7 (3-17)
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Figure 6 : Severity of the different types of UI. Data from the EPINCONT study

181



about causal factors had been investigated in the stu-
dies, few relevant findings emerged.

In summary, longitudinal studies of incidence, remis-
sion and natural history are scarce and should be encou-
raged because these types of studies provide informa-
tion about the course of Ul and are best suited to inves-
tigate its causes and consequences. Incidence rates are
not insubstantial, but it has proven difficult to establish
predictors for incident Ul It is also well documented
that remission can take place, but again predictors are
not well understood. Remission may be related to natu-
ral recovery or to medical care, but unreliable measure-
ments cannot be excluded either.

5. RACIAL AND ETHNIC DIFFERENCES

Most epidemiological studies of UI have been conduc-
ted on white populations. There are several studies of
non-caucasian women showing a wide variation in pre-
valence The studies have used
different methods and definitions, and the quality is
heterogenious. Therefore the results are difficult to
compare, and most of the studies do not lend them-
selves easily to crosscultural or crossnational compari-
sons.

Regarding black women, some data exist, and they pro-
vide some evidence that white women may be more
susceptible to UI than black women. For example,
some early studies examined Ul predominately in the
black African population. Reports by Heyn’s state that
black South Africans rarely developed stress inconti-
nence and developed the related disorder of the pelvic
floor prolapse at a rate 80 times lower than whites [FEEJ,
Later studies of South African women attempted
to explain the rarity of stress incontinence among
blacks as a function of differing urethral pressures and
length as well as puboccygeal muscle strength
No difference in the prevalence of minor nullipa-
rous stress incontinence among white (46 %), Indian
(42 %) and black South African nurses (40 %) was
demonstrated. While pelvic floor prolapse has been
reported to be exceedingly rare among black South
Africans it is the most common indication for major
surgery in the Pokot people along the Kenyan Ugandan
border In the US, Howard and her colleagues
report clinical data suggesting that African Ame-
rican women have higher uretral closure pressure, lar-
ger urethral volume, and greater vesical mobility.

Given the variability in methodology across studies,
ideally comparative data are collected on different
racial groups using an equivalent methodology. In the
United States, the Establish Populations for Epidemio-
logic Studies of the Elderly reported an equal prevalen-
ce of Ul among Caucasians and African American
women [JEE]. In contrast Burgio et al. reported signifi-
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cant differences in regular and infrequent incontinence
in African American women (18% and 15% respective-
ly) compared to white women (32% and 28%) [EE).
However only 51 of 541 women in this study were Afri-
can American. In a clinical study of patients referred for
evaluation of UI or prolapse, Bump and colleagues
found that a larger proportion of white than African
American women reported symptoms of stress inconti-
nence (31% vs. 7%), and a larger proportion were dia-
gnosed urodynamically as having genuine stress incon-
tinence (61% vs. 27%) Y. In his report, white
women had a prevalence of pure genuine stress incon-
tinence 2.3 times higher than African American women.
This difference in physiologic subtypes was supported
by a recent presentation of similar studies, confirming a
significant difference in the predominance of stress
incontinence in the white women M. This difference
may, however, be explained by racial differences in
help seeking behaviour, since it involved clinical
groups. Racial differences have also been reported
among pregnant women. However, the differences were
evident only for stress incontinence and not for urge
incontinence or other types of urine leakage [ 122 ]

Recently several large population-based studies have
reported on differences between African and White
American women. Fultz and her colleagues found
lower prevalences of urinary incontinence among Afri-
can than among White Americans in well-controlled
analyses; the difference was only reliable for moderate
and severe forms of incontinence though. Brown and
her colleagues showed lower prevalence of
stress and mixed Ul among African than White Ameri-
cans, even after controlling on age and a number of
health problems. Thom and his colleagues repor-
ted prevalences of general Ul to be higher among White
Americans and were able to explain the difference by
health problems and parturition factors.

In summary, there remains a paucity of information
regarding UI in non-caucasian women world wide. The
existing comparative data on differences between Cau-
casian and African American women in the US,
although not entirely consistent, suggests higher preva-
lence of UI among Caucasian women that may be due
primarily to racial differences in stress UI and attribu-
table to pelvic and urodynamic features possibly related
to childbirth. More needs to be learned about risk fac-
tors, whether they operate in a similar fashion within
the different races, which ones might be able to explain
racial differences, and whether and how the impact of
incontinence differs by racial and cultural context.

6. POTENTIAL RISK FACTORS

Epidemiological studies conducted in various popula-
tions reveal a number of variables related to UI inclu-



ding several possible risk factors or contributing
variables (Table 10). 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, restric-
ted mobility, chronic cough, chronic straining for
constipation, and urogenital surgery have not been as
rigorously studied as age, parity, and obesity. This pro-
vides us with information of limited generalizability
and restricts the level of inference regarding causality.

Well controlled analyses of potential risk factors and
predictors are limited. Little is known about their rela-
tive and absolute value. Risk factors or causes of Ul
need to be investigated in a prospective or longitudinal
design in order to establish the temporal ordering bet-
ween 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 iden-
tify correlates.

Table 10 : Established and suggested risk factors for Ul in
women reviewed in this text

* Age

* Pregnancy

e Childbirth

* Menopause

¢ Hysterectomy

¢ Obesity

¢ Lower urinary tract symptoms
» Functional impairment

» Cognitive impairment

* Occupational risks

* Family history and genetics

¢ Other factors

a) 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 Ul is indeed
correlated with age m
FEEEEN]. In one well-known study, a random sample
of 842 women 17-64 years of age were interviewed
E. The prevalence rates increased steadily with age.
In another large survey, prevalence of Ul in women 46-
86 years old increased progressively over seven birth
cohorts (1900 - 1940) from 12 % to 25 % More
recent studies have yielded similar results in large
samples of women. One study of 27,936 women 20+
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years of age replicated the significant association bet-
ween age and incontinence (see Figure 2). Another
study 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 [fJ. Some studies have
also found that age was a significant risk factor for urge
incontinence, but not for stress incontinence
Studies that have reported a nonsignificant relationship
between incontinence and age generally have had smal-
ler sample size and more narrow age range perhaps res-
tricting the ability to detect this effect [[FE] A EEN

Incontinence is not to be considered normal with aging;
however, there are changes in the bladder and the pel-
vic structures that occur with age and which can contri-
bute to UI Further, UI is often attributable
to medical problems or diseases that can disrupt the
mechanisms of continence (e.g., diabetes mellitus),
many of which are more common among older adults.

b) Pregnancy

UI in women is often assumed to be attributable to the
effects of pregnancy and childbirth. The literature
shows that Ul is a more common occurrence among
pregnant women compared with other groups of
women. Prevalence rates of 31 % and 60 % have been
reported [[E2) FEEY. Ul during pregnancy is a self-limi-
ting condition for most women. Viktrup et al found a
prevalence rate of 28% who developed stress inconti-
nence during pregnancy, and 16% became free of
symptoms in the puerperium [JEZ. However, there is
some speculation that women who are incontinent
during pregnancy may be predisposed to experiencing
UI at later times in their lives, such as during a subse-
quent pregnancy, or as they age.

It is still questionable whether pregnancy itself is a risk
factor for Ul in later life or if it is the vaginal delivery
that is the main risk factor. Iosif et al found a prevalen-
ce of 9% of persisting stress Ul after cesarean deliveries
[EEE) Viktrup et al compared continent women having
delivered vaginally with women who underwent a cesa-
rean section and found a difference in favour of cesa-
rean. However, three months after delivery, the diffe-
rence became statistically insignificant [FEZY.

¢) Childbirth

The role of childbearing in predisposing women to UI
is supported by several studies that have demonstrated
a link between UT and parity IFHEE E2 FEAREE] FER
There are several explanations that may be offe-
red 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 and alteration in their positions. A third possibi-
lity 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 effi-
ciently in response to increases in intra-abdominal pres-
sure or detrusor contractions.

The evidence for the relationship between childbearing
and Ul is presented in several studies. For example,
Thomas and colleagues reported that UI was most like-
ly to occur in parous rather than nulliparous women at
all ages (15-64 years) [J¥El} Furthermore, Ul was most
common in women who had four or more children.
Others have found a threshold at one delivery
¥} Holst and Wilson found that UT was less common
in nulliparous women but found no association with
rates of Ul and increasing parity [BiJJ. However,
Samuelsson et al and Jolleys suggested that the rela-
tionship between increasing rates of Ul and increasing
parity was linear In addition, pregnant
women with UI have been found in one study to have a
history of more pregnancies and more births than pre-
gnant women who were continent [FB2l. Vaginal deli-
very in particular is believed to cause pelvic neuropathy
that could instigate UT 147

Only 3% of women were found to have troublesome
stress incontinence one year after their first vaginal
birth [FEZY. This association between childbirth and UI
diminishes with age. Foldspang found that although
parity was a risk for stress incontinence, the effect
decreased with age [FREJ. Two studies of middle-aged
women have found no association between parity and
UL Hording and colleagues found that frequency of Ul
in 45-year-old women was not associated with frequen-
cy of births [Ell. Similarly, Burgio and colleagues
found that healthy perimenopausal women with Ul
were not any more likely to have delivered more child-
ren than continent women.

Until recently age as a confounder has been little focu-
sed upon when studying parity and UI. A huge 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 [E&}.
Similar results were found in a Norwegian study [FZZ}
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
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aged 30-44 years [FEEN. One study found that women
over 30 years old at their first delivery were at higher
risk BN, while another found that increasing age at
the first delivery had an influence on UI

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
, while Rortveit et al found no effect on severity
[ 144 | Generally, stress Ul is believed to be the inconti-
nence type associated with parity. Kuh et al have show-
ed such an association, but they could not find an asso-
ciation between urge type and parity [FZE}.

Several obstetric factors have been explored as possible
contributors to the development of incontinence. Evi-
dence has emerged that vaginal delivery may predispo-
se a woman to incontinence, more so than a Cesarean
section. One study of incontinence in pregnancy inves-
tigated 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 Similarly, vagi-
nal delivery at older ages (> 30) were associated with
increased risk of stress incontinence (OR=3.1) in one
investigation However, Cesarean section carried
an increased risk of 1.7 and there were too few respon-
dents to make a valid comparison.

Data on other obstetric techniques and complications
are inconsistent. Thom and colleagues found an
increased risk of UI with increased exposures to oxyto-
cin (OR = 1.9 for one exposure, 3.1 for two exposures).
Foldspang et al found strong associations bet-
ween incontinence and forceps delivery/vacuum
extraction, episiotomy, and perineal suturing in bivaria-
te 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 [FEEN. Only birthweight >
4,000g and mediolateral episiotomy were associated
with incontinence in subsequent pregnancy (OR=1.9
and 1.9). All other variables including perineal lacera-
tion, vaginal laceration, vacuum extraction, oxytocin

stimulation, and length of ond stage labor were not
significant. Other studies have reported no relationship
between incontinence and a number of obstetric
variables, including episiotomy, sphincter lesion, for-
ceps delivery, lacerations, epidural anesthesia, long

labor, and fetal birth weight &, 150 [ 151

Vesico-vaginal fistula is an important cause of disas-
trous UI in developing countries, usually due to obste-
tric trauma [fEE) Differences in birthing practices
world wide (including route of delivery and availabili-



ty of obstetric care) should be investigated to determi-
ne potential relationship to continence status.

d) Menopause

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 atro-
phic changes increase susceptibility to urinary tract
infections and can cause storage symptoms (such as uri-
nary 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 Ul in some cases, it
seems reasonable to propose that estrogen loss contri-
butes to the problem.

However, the literature is inconsistent in describing the
role of menopause and estrogen loss as significant
contributors to Ul 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%) [l
However, there were significant differences in the fre-
quency of incontinence episodes, indicating that post-
menopausal women had more severe incontinence.
Postmenopausal women were more likely to have Ul 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. Postmeno-
pausal women were less likely, however, to have large
volume accidents, and there were no differences in the
types of Ul These investigators also examined the time
frame between menopause and the onset of Ul A signi-
ficant increase in the incidence of Ul 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 rate of UI (36 %) compared to those who
experienced a natural menopause (22 %).

Other studies have found no significant differences bet-
ween postmenopausal and premenopausal women in
the prevalence or the frequency of incontinence [EE}
130} Some studies have even reported significant-
ly lower prevalence rates among postmenopausal
women than among premenopausal women
though in one, the effect was significant for stress
incontinence but not for urge incontinence IZE). Fur-
ther, recent studies of risk factors have found that
incontinence is not associated with the number of years
since menopause [fEE)]. age at menopause [, nor
mean age of natural menopause [FE

Related to menopause is the issue of estrogen replace-
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ment therapy. While one might expect lower rates of
incontinence in women taking hormone replacement
therapy, three studies have reported a two to three times
increased risk of incontinence in older women taking
estrogen m In the HERS study the estro-
gen/progestin group worsened their UI compared to the

controls m
e) Hysterectomy

When asked about the onset of UI, many women will
report that it began immediately following hysterecto-
my. A hysterectomy with oophorectomy puts a woman
into surgical menopause. This may imply a hormonal
mechanism a cause of Ul Recently, with the develop-
ment of neurophysiological investigations to measure
neurologic impairment of the pelvic floor, the question
has been raised whether the development of post-hyste-
rectomy UI might be caused by nerve damage during
the procedure. It may also be due to disturbances of
musculo-fascial attachments of the bladder to the sur-
rounding pelvic wall [FEZH.

Well controlled prospective studies investigating the
role of hysterectomy are scarce and results are mixed.
In studies utilizing univariate analyses, some have
shown significant associations between Ul and hyste-
rectomy , as well as oophorectomy JE&J. Mil-
som and colleagues, in a survey of 3,896 women, repor-
ted that those who had a hysterectomy were more like-
ly to report UI than those who had not (21% vs. 16 %),
and this trend occurred across five birth cohorts from
1900 to 1920 [FEEd-

Some studies have reported no association between
hysterectomy and Ul in general m and stress inconti-
nence in particular [FE). Others have found a signifi-
cant relationship in univariate analyses but nonsignifi-
cant results after controlling for other variables in mul-
tivariate analyses Studies using multivaria-
te analysis models also yielded inconsistent results.
Two studies found a positive association between hys-
terectomy and incontinence with odds ratios of 1.5 and
2.4 3, FFF. In another, there was no association bet-
ween Ul and hysterectomy with an odds ratio of 1.07

76 |

In a review of the clinical literature on the effects of
hysterectomy, Thom and Brown concluded that
most studies did not find an increase in Ul in the first
two years after surgery. Also, Ul was decreased after
surgery in some studies. A subsequent study of the cli-
nical effects of hysterectomy examined the prevalence
of stress and urge incontinence before and one year
after hysterectomy and found no detrimental changes
157 |

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 Ul Thus, the role of
hysterectomy remains controversial FE=. Further
study of the relationship of hysterectomy to UI could
clarify the issue and potentially yield surgical tech-
niques that would minimize the risks of UL

f) Obesity

Obesity is well established as a factor that can cause Ul
or contribute to the severity of the condition. It is belie-
ved that the added weight of obesity, like preganancy,
may bear down on pelvic tissues causing chronic strain,
stretching and weakening of the muscles, nerves, and
other structures of the pelvic floor. Anecdotally,
patients are known to report improvement in symptoms
of Ul associated with weight loss and increased severi-
ty with weight gain. In addition, there is clear epide-
miological support for the role of obesity in UI.

Data from several studies indicate that Ul in women is
associated with higher body mass index and greater
weight (125 [ 128] 137] 143 151}
. In one study, a significant relationship
was found between Ul and body mass index such that
women with regular Ul had the highest mean body
mass index and those who had never been incontinent
had the lowest mean body mass Dwyer and
colleagues found that obesity was significantly more
common among women with detrusor instability, as
well as among those with stress incontinence, compa-
red to continent women [161]. Similarly, in several
other studies, increased body mass index was found to
be an independent risk factor for incontinence
PZEEE. One study found a positive
“almost linear association” between BMI and both
stress incontinence and urge incontinence The
highest BMI quartile had a 4.2 times greater risk of
stress incontinence and a 2.2 times greater risk of urge
incontinence. Two studies found that increased BMI
was a risk factor for stress incontinence but not for urge

incontinence |[FEE) FVEY.

Other investigators found no associations between Ul
and obesity FEY A, One of these did find that
women with a positive stress test (i.e., clinically
demonstrated loss of urine with physical stress (cough-
ing) had a higher body mass index than those who had
a negative stress test The other was restricted to
the study of postpartum incontinence and found that
antenatal BMI did not predict postpartum UI [
Fischer et al found a significant relationship on
univariate but not on multivariate analyses. This study
was limited in that there was a small range of BMI
values and only 5 respondents had a BMI > 30. The
possibility that the effect was dependent on a threshold
value was reflected in the results of another study that
found an association between UI during pregnancy and
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prepregnancy BMI > 35 (OR=2.5), but a lack of signi-
ficance with BMI >30 (OR=1.7) [FZEN.

In addition to the associations found between obesity,
body mass index, and UI, confirmatory results have
been reported for intervention studies. Bariatric surgery
was used in one study to drastically reduce weight in a
group of morbidly obese women [FTZN. As a group, the
women had both subjective and objective resolution of
stress as well as urge incontinence. In another study,
weight reduction by bariatric surgery resulted in reduc-
tion of stress incontinence from 61 % to 12 % of the
group JlI3R. Thus, there is strong evidence to support
the causal role of excess weight in the development of
UL A link between body mass and UI supports the
concept that weight gain may increase susceptibility to
incontinence and suggests that weight loss may decrea-
se incontinence.

g) Lower urinary tract symptoms (LUTS)

Irrespective of whether due to disease or normal aging,
urinary tract symptoms such as blood in urine, cloudi-
ness or foul smell in urine, burning during 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
emerge as one of the most critical set of correlates and
potential precursors of Ul from the analysis of the
MESA data 8. Ul is further related to fecal inconti-
nence [EJ Others have also found a strong corre-
lation between LUTS and UI B3], and the transition
from overactive bladder without incontinence to the
form with incontinence should be studied.

h) Functional impairment

Another set of health-related correlates that have been
substantiated in several studies are functional impair-
ments, particularly mobility limitations E
A Odds ratios from a recent study
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) [Ed. A study of 2025 older women indi-
cated that several measures of mobility impairment
were associated with Ul 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)
EXE). In addition improvement in ADLs was associa-
ted with 3-year remission rates of urge incontinence
(OR=0.5). Another large study of older adults 70+ years
of age showed that Ul was associated not only with
functional impariment, but also with sensory impari-
ment, which may contribute to mobility limitations
FX. 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.

The exact interpretation of the relationship between
functional impairment and UI, however, is still being
debated. At issue is whether Ul is a direct consequence
of difficulties in getting to the bathroom and removing
clothing or whether Ul is a predictor of frailty as shown
in a study of 1531 older women [E#M. Longitudinal
information is needed to sort out the direction of causa-
tion between functional impairments and UL

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 Ul and stroke ,
1038 as well as Parkinson’s disease Ul
may be a direct consequence of neurological damage
caused by these diseases or an indirect result of the phy-
sical limitations imposed by these diseases.

i) Cognitive impairment

Studies in nursing homes have suggested a link bet-
ween dementia and Ul [E] Bl B FEEE). Two
recent studies of Ul in nursing home residents have
shown an association between Ul and cognitive impair-
ment using multivariate analyses. In one, patients lac-
king mental orientation had a 3.6 times greater risk of
being incontinent than those with normal mental status
IE&} In the second, the presence of dementia increased
the odds of UI by 2.3 |E]. However, in a community
sample, no relationship was found between mental sta-
tus and difficulty holding urine

In the Canadian Study of Health and Aging it was found
a strong association between severity of dementia and
Ul in elderly women . Odds ratios were 1.2, 4.0,and
12.6 for mild, moderate and severe dementia, respecti-
vely, after controling for age, residence, and ambulato-
ry function.

A systematic review of 11 studies examining the rate of
Ul in persons with dementia concluded that Ul is
common in patients with dementia and is more preva-
lent in demented than in nondemented older indivi-
duals.

J) Occupational risks

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.

A study of 274 female aircrew revealed that 26% expe-
rienced UI [EBER. Most (89%) reported that incontinen-
ce occurred off duty, and 18% reported UI on duty
while flying. Crew position affected the risk of UI, but
no other occupational variables were associated with
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UI, including flying high performance military aircraft,
the number of hours flown, or type of aircraft (high gra-
vity vs low gravity).

k) Family history and genetics

Parallel to the developments in genetics and molecular
biology, there is an interest for investigating many
medical conditions for genetic components. Little is
known about a genetic component for UL

Twin studies are the best genetic studies. Only one has
been identified in the literature ERZY. The inheritability
was significant for urge, but not for stress Ul in a study
of 161 MZ and 249 DZ twins aged 75+. Data suggests
that about half the risk for urge incontinence is inheri-
ted in this age group.

Family studies may find evidence for familial cluste-
ring. One study found that family history was associa-
ted with stress UIJREN. Relative risks for mothers, sis-
ters, and daughters of women with stress incontinence
were 2.8, 2.9, and 2.3, respectively.

1) Other factors

Other published articles have reported correlations bet-
ween Ul and several other variables, including history
of cystitis or urinary tract infections m

diabetes m, preViouﬁnecological

surgery [NIEZIEER constipation fecal

incontinence [, use of diuretic%m

, other

drugs [ 103§ m, caffeine comsumption perineal
suturing exercise , genital prolapse m
F¥H, radiation impaired function of the levator
muscles m childhood enuresis
current and former cigarette smoking , respi-
ratory problems and nighttime awakening LA
recent observational study reviewed the medical
records of 5986 members aged 65+ of a large health
maintenence organization in California. There was an
increased risk of Ul associated to the diagnoses of Par-
kinson’s disease, dementia, stroke, depression, and
congestive heart failure.

Summary points

e The prevalence estimates of at least some degree
of Ul show a wide range. The variability may be
explained by factors such as variations in the defi-
nition of UI, in collection of the study samples, or
variation in survey procedures, or effects of inter-
vention.

¢ 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%).



* Proportions of types of Ul are difficult to estima-
te, and estimates vary considerably. Approximate-
ly half of all incontinent women are classified as
stress incontinent. A smaller proportion is usually
classified as mixed incontinent, and urge inconti-
nence 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.

e The prevalence of severe or “significant” inconti-
nence (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%.

e Incidence studies are scarce and should be encou-
raged. 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
UL

e There remains a paucity of published information
regarding Ul in non-caucasian women world
wide. The data suggests higher prevalence of Ul
among Caucasian women that may be due prima-
rily to racial differences in the prevalence of
stress UL

e A number of medical correlates of UI have been
identified, but need to be investigated in a pros-
pective, longitudinal, well controlled design in
order to establish the temporal ordering between
risk factors and onset of UL

e Well controlled analyses of potential risk factors
and predictors are limited. Age, childbearing, uri-
nary symptoms, and functional impairment
remain the best established risk factors.

V. EPIDEMIOLOGY OF UI IN MEN

1. GENERAL COMMENTS

The epidemiology of Ul in men has not been investiga-
ted to the same extent as for females. However, pro-
gress has been made during the 3 last years. In almost
all studies, the prevalence rates of Ul 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 bet-
ween the sexes, and risk factors, although less investi-
gated in men, seem to be different. We have found no
reviews of the epidemiological studies of male Ul

188

It is also important not to consider UI as an isolated
problem in men, but rather as a component of a multi-
factorial problem. Often other urogenital symptoms
such as weak stream, hesitancy, dribbling or impotence
exist.

An area in male UI that is being studied and reported
with increasing regularity in the last few years is post-
prostatectomy incontinence. Since radical prostatecto-
my is being performed with increased frequency in
recent years, the incidence of post-prostatectomy UI is
now being scrutinized in greater detail.

2. PREVALENCE

Some of the major reviews also discuss the prevalence
of UI in men B, BB ranging from 3% reported by
Feneley , 5% by Schulman m, 9% by Thomas
and Malmsten and 11% by Yarnell [[FEZ8

There are no studies reporting prevalences for men
according to the ICS definition. But for any definition,
there is a steadily increase in prevalence with increa-
sing age (Table 11), than for women.

Due to differences in pathological anatomy and patho-
physiology of Ul in men, there is a different distribution
in incontinence subtypes. Recent studies confirmed our
previous reports of the predominance of urge inconti-
nence (40-80%), followed by mixed forms of UI (10-
30%), and stress incontinence (<10% ) I3 IFIRZH
EE3. The increasing prevalence of Ul as age increases
observed in men is largely due to the contribution of the
urge incontinence rather than stress incontinence. One
study demonstrated an increasing rate of urge Ul from
0.7% between age 50-59, 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 group res-
pectively |FEE. The recent NOBLE telephone survey
found an overall prevalence of overactive bladder with
urge incontinence of 2.6% in men 18+, increasing with
age from less than 1% in age group 18-44 to 9% in age
group 65+ [ 97}

Most studies have a large fraction of other/unclassified
types. One recent study found that constant dribbling
was reported by 7.4% of their respondents [EEEN. Ter-
minal dribbling or postvoid dribbling is another type of
leakage in men that is difficult to assign to the conven-
tional subtypes of Ul In a recent Australian survey,
12% of respondents reported frequent terminal drib-

bling [FEHI.

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

We have found no studies adressing racial or ethnic dif-



Table 11 : Examples of prevalence of Ul across age spectrum in men

First author Ref Year Distribution by age Prevalence (%)
Yarnell 184 1979 65 9
70 - 80 8
80+ 22
Thomas 141 1980 45 - 54 5
55 -64 9
65-74 15
75+ 18
Diokno 1986 60+ 19
Malmsten 183 1997 45 4
50 4
60 5
70 7
75 10
80 20
90+ 28
Schulman 182 1997 45 - 49 2
50 - 54 5
60 - 64 6
70+ 14
Bartolotti 2000 51 - 60 2
61 -70 3
70+ 7
Ueda 111 2000 40 - 49 1
50 - 59 2
60 — 69 4
70+ 4

ferences in the prevalence of Ul in men. However,
unpublished data from the MESA study do not indicate
differences in prevalence among white male respon-
dents compared to African American respondents.

Literature on incidence of male Ul is very scarce. The
MESA study [ found a one year incidence rate for
elderly men of 9%. Substantial remission rates were
also obtained, rates that were higher among men (27%)
than women (11%). one likely explanation of the relati-
ve instability of male Ui focuses on the predominance
of urge type incontinence among men. Urge Ul is often
caused by prostate gland disease, infections, or bowel
dysfunction, all of which are relatively amenable to
treatment or improve even without treatment.

Malmsten analysed the age of onset for each age
cohort. Mean debut age for all men was 63 years, mean
duration was about 8-10 years in the cohorts.

3. 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 docu-
mented (Table 12). However, a few available studies
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Table 12 : Risk factors for Ul in men reviewed in this text

* Age

* Lower urinary tract symptoms (LUTS)
* Functional and cognitive impairment

* Neurological disorders

¢ Prostatectomy

¢ Other Factors

have identified potential risk factors which are descri-
bed below.

a) Age

As for women increasing age is correlated with increa-
sing prevalence of Ul There seems to be a more stea-
dily increase in prevalence with increasing age, than for
women.

b) Lower Urinary Tract Symptoms (LUTS)

In a telephone survey of 150 community-living inconti-
nent men aged 20 years and over, about 70% had expe-
rienced a variety of other medical conditions, many of
which may cause or aggravate Ul EXElN. About half of



the men reported symptoms of bladder outlet obstruc-
tion, and almost a third had undergone prostatectomy.

In a study of 805 noninstitutionalized elderly men,
Diokno and coworkers found that a variety of pro-
blems, conditions and symptoms are more prevalent
among those with UI than among those without. UI was
reported by only 15% of men without voiding symp-
toms, frequency or urgency and by 34% of those with
symptoms [ZH. When outlet obstruction is established,
this may lead to increasing post-void residual urine
which may lead to chronic retention and manifest as
overflow incontinence. Established outlet obstruction
may cause detrusor instability and manifest as urgency,
frequency, and urge incontinence.

Recent studies reported that urinary tract infections and
cystitis are strongly associated with male UT [t} [FEEN-
Men reporting cystitis were at increased risk for Ul
with an odds ratio of 3.65 |FEEN.

¢) 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 [FE}FRER 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 |JEE]. A Canadian study found odds ratios
of 1.8 and 6.4 for partially and totally immobile men
aged 65+, respectively, for daily Ul compared to nor-
mal ambulatory function [i@ll. In general, most studies
find similarities between men and women (see above)
for functional and cognitive impairment as risk factors
for UL

d) Neurological disorders

Many specific neurological diseases may lead to Ul
EE. 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 lesion or dia-
betes might cause overflow or a paralysed pelvic floor
and hjfEEYstress incontinence. Men who had suffered a
stroke were at increased risk for incontinence with an
odds ratio of 7.12. Similar history of stroke did not
seem to significantly increase the risk among women
[111].

e) Prostatectomy

A well known iatrogenic cause of male incontinence is
prostatectomy. The reported incidence of stress inconti-
nence following TURP is about 1%. Figures from radi-
cal prostatectomy technique are much higher. As the

past decade has witnessed an increased number of radi-
cal prostatectomies, and incontinence is one of the main
complications of the procedure, we decided to do an
indepth analysis of the postprostatectomy patient popu-
lation. In addition to epidemiological studies, we inclu-
ded clinical trials if the report had relevant data on
incontinence. Minimum follow-up and time of assess-
ment for continence should be at 12 months from the
time of surgery.

We have found overall prevalences of post-prostatecto-
my incontinence from 5 to well over 60%. Table 13
shows examples of recent studies on post-prostatecto-
my UL The very wide range of prevalence rates may be
explained by many factors, including differences in
study characteristics, population characteristics, study
site, and the definition used.

Incontinence rates elicited from symptoms reported by
patients are generally 2-3x higher than those from phy-
sicians’ observations. Studies that have performed both
assessments in the same population confirm this obser-
vation that doctors underestimate postprostatectomy
incontinence by as much as 75%

Incontinence rates post-prostatectomy are observed to
progressively decline with time and plateau 1 to 2 years
postop A B} Thus, it is important to empha-
size that studies presenting incontinence rates should
have a minimum follow-up of one year to establish true
and reliable rates.

Modifications in the technique of radical prostatectomy
have been developed primarily to minimize complica-
tions. Numerous studies demonstrate the impact of such
modifications on postoperative incontinence rates. The
variations associated with lower incontinence rates
include the perineal approach |28, XY and preserva-
tion of neurovascular bundle [EZ8f. Bladder neck pre-
servation affords earlier return to continence compared

Table 13 : Examples of prevalence of UI after radical
prostatectomy

First author ~ Year  Ref N Prevalence
(%)
Poon 2000 140 5.0
Walsh 2000 59 7.0
Catalona 1999 190 1325 8.0
Goluboff 1998 191 480 8.2
Mettlin 1997 1304 19.7
1076 20.2
Benoit 2000 193 25651  21.7

Bishoff 1998 194 907 44.7




to bladder neck resection although continence rates at
one year post-op do not significantly differ between the
two techniques [FEER.

Older age at time of surgery has been found to be a
significant factor associated with a higher prevalence of
post-prostatectomy incontinence 199 [ 200 |
Catalona’s work has shown that the risk for incontinen-
ce doubles for every 10 years of age beginning at age
40 years. Horie further noted that rather than
absolutely affecting final continence prevalence, age
determined the rate at which continence would be
achieved so that elderly men would take a longer time
to achieve continence. Two studies however found no
relation between age and incontinence prevalence
201 B

Other factors have been found to be associated with a
higher prevalence of post-prostatectomy, although not
consistently. These include : prior TURP, preoperative
lower urinary tract symptoms, weight (obesity) and
advanced clinical stage

f) Other factors

As for women (see above) several other factors may be
involved.

Summary points:

e The epidemiology of UI in men has not been
investigated to the same extent as for females.

e [t appears that Ul 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.

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

e Literature on incidence of male Ul is still very
scarce.

e Clear risk factors are more seldom scientifically
documented, but several medical correlates
have been reported. Risk factors reviewed in
this text include age, lower urinary tract symp-
toms (LUTS), functional and cognitive impair-
ment, neurological disorders, and prostatecto-
my.

e UI after radical prostatectomy is frequent, and
should attain more attention.

e More world wide data are needed.
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VI. WHY DO PREVALENCE
ESTIMATES DIFFER?

1. GENERAL PROBLEMS IN SURVEY RESEARCH

The well documented variation in prevalence estimates
is thought to result at least in part from several confoun-
ders common to survey and epidemiologic research.
Herzog and Fultz , in a review of the prevalence
and incidence of UI in community-dwelling popula-
tions, 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 Ul are pro-
vided m 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. 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 esti-
mates. The ICS definition of UI — a condition in which
involuntary loss of urine is a social or hygienic problem
and is objectively demonstrable — includes objective
demonstration of urine loss as one critical component.
This aspect limits the ICS definition for community-
based epidemiologic investigations, because objective
demonstration of Ul is difficult to achieve outside of
the clinical setting, and studies which were able to
include this aspect in their assessment might have pro-
duced different prevalences. In addition, the social or
hygienic aspect of the ICS definition might be proble-
matic in epidemiologic studies because it adds a sub-
jective aspect to an objectively defined condition and
therefore confounds the investigation of prevalence,
incidence, and risk factors. By the same token, the sub-
jective definition of a problem or “bother” might be
relevant in the investigation of care seeking for UI and
the prediction of who is likely to become a patient for
this condition.

Studies use different severity levels for defining UL
Whereas some classify any involuntary loss at all as UI,
others require at least monthly, weekly og even daily



loss for UI classification. Moreover, different time
frames for the occurence of involuntary urine loss have
been used in existing studies. Loss during the previous
week, month, 6 of 12 months have been used; some-
times the time period is left unspecified. A further fac-
tor complicating the conceptualization and measure-
ment of Ul in epidemiologic studies lies in the nature of
the condition. Ul is a chronic condition (or set of condi-
tions) that often starts slowly and comes and goes for a
considerable time period before it become fully establi-
shed . If people get used to their UI or notice it
less, this can interfere with valid assessment.

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. Diokno et al. invited both
continent and incontinent respondents from a commu-
nity survey for extensive clinical investigations and
found 83% agreement between self-reports of UI and
the clinical assessment. Two Swedish studies have
reported that 5% and 6% of self-reported UI could not
be verified in the clinic [EEAFB@A. Another study [EE}
revealed less than satisfactory predictive validity of
self-reported types of Ul compared with urodynamic
investigations.

Holtedahl calculated prevalence estimates using
different definitions of UI for the same sample of 50 to
70 year old women. The prevalence of any self-repor-
ted leakage was 47%. Self-reported regular UI with or
without objective demonstration was found for 31% of
women, regular incontinence according to the full ICS
definition for 19%. Another study found prevalences of
69% and 30% for any UI and ICS defined UI, respecti-
vely The results indicate that the ICS definition is
rather restrictive and yields prevalence estimates that
are lower than many other definitions used in epide-
miologic studies.

3. SAMPLE AND DATA COLLECTION
METHODOLOGY

Some surveys have selected their samples from lists of
patients in general practice or in health organizations
EEIEA A FER F¥HN. These surveys usually get good
response rates, but unless such lists include all persons
in the population, they are biased sampling frames.
Some population based studies have included institutio-
nalized patients [JE] ¥ some have excluded them
ﬁwhile other authors have not provided any
information on this issue. The differences will obvious-
ly account for some of the variation in prevalence esti-
mates observed among older women, as specificly
shown in one study [EZl
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Low response rates may further bias prevalence esti-
mates AUH]. 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 embar-
rassment or related handicaps. But incontinent women
may also find the subject particularly relevant and the-
refore respond to a greater extent than continent
women. At present, we do not know how these factors
may affect the comparision between incontinent and
continent women.

Data on UI are often collected by post, while some
authors have conducted personal interviews or telepho-
ne interviews. Personal interviews allow to explore
issues in greater detail and they achieve generally
higher response rates than postal questionnaires. There
is also the possibility that responses elicited by inter-
view are more susceptible to social desirability bias
than those elicited by post.

Summary points:

The lack of epidemiological data from popula-
tions underrepresented in research limits the
world wide application of the present informa-
tion.

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.

Amajor problem is the use of different definitions
of incontinence. The ICS definition might be pro-
blematic in epidemiological studies because it
adds a subjective aspect to an objectively veri-
fiable definition.

There are large methodological challenges to
research in the field of Ul Unless the scientific
community deals with these issues, progress will
be difficult to make.

VII. HELP SEEKING BEHAVIOUR

A majority of people with UI have not sought help
I S A . 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
. Increasing age, increasing severity, increasing
duration, and urge/mixed type of Ul were shown to be
associated with consulting a doctor |ZEN].

The major method of actively managing Ul among



community residents is the use of absorbent products
nly a small proportion of incon-
tinent community-residing women have used surgery,
medication, or exercise regimens The only
factor that appears reliably related to whether any treat-
ment or management is sought is the severity of the
condition (for review see [ 1t is also
probable that many primary health care providers lack
confidence in managing UlI, and that this contribute to
undertreatment in those seeking help

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

It is important to realize that many incontinent persons
have never talked to a health care professional about the
condition. Both epidemiological and qualitative re-
search in this field should be encouraged in order to
understand cultural, religious, and other factors for help
seeking behaviour world wide

Summary points:

* A majority of people with UI have not sought
help.

e Only a small proportion of incontinent com
munity-residing people have used surgery, medi-
cation, or exercise regimens.

e Increasing severity, increasing duration, and
urge/mixed type of UI are related to consulting a
health care provider.

e Health care personnell should be encouraged to
approach persons at risk for UL People with UI
should be assessed so services and treatment can
be offered and targeted. The patient’s view of
management, even denial, should be respected.
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VIII. EPIDEMIOLOGY AND
CLINICAL WORK:
FROM RESPONDENT TO PATIENT

In this review we have emphasized some major and
important differences between epidemiology and clini-
cal work. These differences may have several implica-
tions. A selection process is most often accomplished
first by self-selection (help seeking), then a referral sys-
tem, 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 evi-
dence that this selection process introduces a serious
bias into research and hampers our ability to generalize
hospital based research back to general practice popu-
lations. Furthermore, it may result in recommendations
and guidelines for diagnosis or therapy derived from
tertiary care centres that are inappropriate at the prima-
ry care level JBE]. 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 rele-
vant for general practice and primary health care, thus
leading to overutilization of referrals. Data from hospi-
tals or specialist level may also overestimate level of
burden, costs and number of persons in need of treat-
ment if such data are used for extrapolation back to
community level.

One study provides substantial empirical evidence to
support the existence of selection bias for Ul 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 inconti-
nence. Help-seeking at the primary care level was asso-
ciated with increasing age and severity, and with urge



symptoms and impact. Referral from general practice to
hospital was only associated with (lower) age and urge
symptoms.

Under the subtitle Severity we have given examples of
how the prevalence estimates change dramatically
when botherness and severity are considered. In addi-
tion, there is also selection bias through the health care
system. Taken together, 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 trea-
ting 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.

Summary points:

e The spectrum of severity of Ul and the symptom
profile of patients referred to specialist centres do
not necessarily reflect the spectrum of disease
seen in the community.

e The selection and referrral process may introdu-
ce bias into research and hamper the ability to
generalize hospital based research back to prima-
ry care populations.

* One should be very careful with calculating num-
bers of patients in need of therapy based on epi-
demiological data.

IX. RECOMMENDATIONS FOR
FURTHER RESEARCH

It is recommended to perform more sustained research
on measurement of Ul 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.

There is still little knowledge as regarding prevalence,
incidence, and other epidemiological data in develo-
ping countries. It is recommended that fundamental
research regarding prevalence, incidence and other epi-
demiological data in developing countries should be
encouraged, and tailored to the cultural, economic and
social environment of the population under study.
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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 pre-
valence 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 advan-
ced epidemiological analyses of risk factors and comor-
bidity. 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 fac-
tors, and almost no informations about the attributable
risk of the factors in the society.

Some potential risk and protective factors deserve more
attention. For example, the role of childbirth in the
development of UI must be studied in a fashion that
links population-based methods to clinical assessment
of the birth trauma and follows women over many
years. Such a design is necessary because the effect of
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. Other potential risk factors include overweight,
various forms of stress of the pelvic floor, and smoking.
Physical exercise may play protective roles. There
should be more emphasis on the associations between
UI and specific diseases like stroke, diabetes and geni-
tal prolapse. Genetic components should be investiga-
ted.

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 mea-
sures 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 Ul in large popula-
tions. Primary prevention studies should be encoura-
ged, but the epidemiological basis for choosing appro-
priate interventions is weak.

The committee will again emphasize that there is merit
to reconsider the definition of UI, and to move towards
a standardization of measurement instruments of Ul in
community surveys that can be used worldwide. Deve-
loping a new definition is a scientific process requiring
careful conceptualization of the condition in light of its
many clinical presentations and underlying mecha-
nisms. This will require a multi-method approach and
consideration of issues such a reliability and validity.
Clearly, the core of the definition is “any involuntary
loss of urine”. However, elaboration of this core defini-
tion may be required depending on the purpose of its
use.



Table 14 : Elements in a minimum data set recommended for all epidemiological studies

* Screening question for any involuntary urine loss

¢ Frequency measure. For example, classification into categories of none, less than once a month, one/several times a month,

one/several times a week, every day/nigth, all the time

* Quantity of urine loss for a typical episode. For example, classification into categories of none, drops, small amounts, mode-

rate amounts, much/a great deal

® Duration. For example months, years

* Type. Based on typical description; stress, urge, mixed and other

e Severity. Either by combining excisting questions or by a validated index

In addition, it is recommended to include validated measures of bother/quality of life and urinary symptoms other than Ul

In surveys based on questionnaires or interviews symp-
toms can be registered.There are convincing data sug-
gesting that the different types may reflect quite diffe-
rent 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, pari-
ty, and weight.

For the purpose of epidemiological research, it is
recommended to include the following elements in the
definition:

- the individual’s statement of any involuntary urine
loss

- the frequency of urine loss
- the quantity of urine loss
- the duration of the condition

Consistent with standard epidemiological practices, it is
not recommended to include quality of life or bother in
the definition of UI for epidemiological purposes. One
reason to not include the patients’ perceptions of the
condition is that it confounds or distorts our estimates
of prevalence and incidence of UI. A second reason is
that it could seriously limit the detection of risk factors.
Quality of life or bother may be important elements of
a definition of UI for clinical purposes

Variations in definitions and measurement issues are
fundamental and lead to problems with assessing the
findings in epidemiological studies. We need to impro-
ve epidemiological studies by including variables that
better characterize UI, so that more advanced and infor-
mative analyses may be conducted. It is therefore
recommended that all epidemiological studies include a
minimum data set (Table 14), including elements of
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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
UL We here also refer to the chapter from the commit-
tee on symptom and quality of life assessment.
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