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Abstract
Study objective—To investigate the preva-
lence and lifetime risk factors for urinary
incontinence in middle aged women.
Design—Nationally representative birth
cohort study with prospective data on
childhood enuresis, measured adult
height and weight, childbearing histories
and measures of socioeconomic status
updated at regular contacts, and measures
of menopausal status, symptomatology
and health care in midlife.
Setting—England, Scotland and Wales.
Participants—General population sample
of 1333 women aged 48 years.
Main results—Fifty per cent reported
symptoms of stress incontinence and 22%
reported symptoms of urge incontinence in
the previous year. Eight per cent had severe
symptoms. Women who at age 6 years had
wet in the day or several nights a week were
more likely to suVer severe incontinence
and report urge symptoms but occasional
bedwetting was not associated with an
increased risk in adult life. Those who were
older at the birth of their children and who
had vaginal deliveries had an excess risk of
stress symptoms. Heavier adult body
weight was also a risk factor for these
symptoms and for severe incontinence.
Postmenopausal women were less likely to
report stress symptoms. These risk fac-
tors remained significant after taking
account of the increased reporting of
incontinence among women with high lev-
els of general symptomatology and gen-
eral practioner visits, and of stress
symptoms among better educated women.
Conclusions—Urinary incontinence is a
common problem among middle aged
women. This is the first prospective study
of a general population sample to support
the postulated link between childhood
enuresis and adult incontinence. Child-
bearing has long term adverse eVects,
particularly for older mothers. Over-
weight is a common risk factor.
(J Epidemiol Community Health 1999;53:453–458)

Urinary incontinence is a common problem
among middle aged women.1–11 The purpose of
this paper is to investigate lifetime risk factors for
urinary incontinence in women participating in
a cohort study that has followed up a represen-
tative sample of the general population since
their birth in 1946 until middle age. Prospective
information is available on childhood enuresis

and, in adulthood, on childbearing, a history of
kidney and bladder problems, body weight, hys-
terectomy and menopausal status, which previ-
ous general population studies have suggested
are related to incontinence in midlife.1 3 8 9 12–16

Methods
The Medical Research Council National Sur-
vey of Health and Development is a socially
stratified cohort of 2548 women and 2814 men
followed up 19 times between their birth in
March 1946 and the age of 43 years.17–19 When
they were 47 years old a postal questionnaire
was sent to 1778 women study members with
whom the team was still in regular contact to
obtain information about the timing of the
menopause, health changes, and use of hor-
mone replacement therapy.20 Of the original
cohort 6% had died, 12% had refused to take
part at earlier follow ups, and 13% could not be
traced. The first postal questionnaire was com-
pleted and returned by 1498 women giving a
response rate of 84%. The second postal ques-
tionnaire, when the women were 48 years old,
asked a series of questions about their experi-
ence of incontinence and was sent to 1486
women who had completed the first year’s
questionnaire: the response rate was 93%
(1378) for this questionnaire.

INCONTINENCE AND OTHER URINARY SYMPTOMS

In the second postal questionnaire, specific
questions designed to identify women with
symptoms of stress and urge incontinence and
to estimate the severity of incontinence were
answered by 1333 women (97% of those who
returned the questionnaire). Severe inconti-
nence was defined as occurring twice a month
or more over the previous year and the reported
loss of more than a few drops of urine. Women
were classified as moderately incontinent if
they reported one but not both of these symp-
toms. These groups were distinguished from
other women who reported milder levels of
incontinence or none at all.

Women who replied positively to the question
“Do you ever lose any urine when you cough,
sneeze, laugh, run or exercise?” were classified as
having symptoms of stress incontinence (hereaf-
ter known as stress symptoms). Those who
replied positively both to the question “Do you
ever have an urgent and strong desire to pass
urine which is diYcult to control?” and to the
follow up question “Do you ever lose any urine
before you reach the toilet?” were classified as
having symptoms of urge incontinence (hereaf-
ter known as urge symptoms). Women were
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asked how often they passed urine during the
day and night, and if they used pads to protect
against the loss of urine. Urinary frequency dur-
ing the day was defined as at least two hourly
and nocturia as at least twice a night. They were
also asked whether in the last year they had
experienced pain on urination (dysuria) or had
been bothered by incontinence in their everyday
life, how long they had suVered from inconti-
nence and what, if anything, they thought had
caused its occurrence.

POTENTIAL RISK FACTORS AND CONFOUNDERS

Childhood enuresis was defined from maternal
reports of bedwetting “occasionally” or at least
“several nights a week” or wetting “sometimes”
during the day when study members were 6
years old.

Information on the birth of children was
updated at each adult home visit (the last one
occurring when survey members were 43 years
old) and was available for 1239 women. In
addition, in the third postal questionnaire (at
49 years), women were asked to recall the
number of caesarean deliveries—this was
obtained for 1057 women.

Body mass index was derived from measure-
ments of height and weight taken at 43 years by
research nurses using portable stadiometers
and scales and the same standardised condi-
tions as used at previous contacts.21 Using the
same criteria as the Health Survey for
England,22 women were classified according to
their body mass index as either underweight
(<20.0), of normal weight (20.1–25.0), over-
weight (25.1–30.0) or obese (>30.0).

Women with a history of kidney or bladder
infections, such as cystitis, were identified from
answers to a list of health problems completed
by research nurses at the home visit when sur-
vey members were 43 years old.

Women reporting an absence of menstrua-
tion for more than 12 months (8%) at the age
of 48 years were classified as postmenopausal
and those who reported less regular periods or
an absence of menstruation for between 3 to 12
months (39%) as perimenopausal; a quarter
(26%) were still premenopausal.20 Women
whose menopausal status could not be classi-
fied either because they were receiving hor-
mone replacement therapy (HRT) that they
had started taking before they were postmeno-
pausal (10%) or because they had had a
hysterectomy (17%) were studied separately.

We hypothesised that women who perceived
their health was poor or who utilised health
care resources regularly might report inconti-
nence more often. A measure of self reported

health was obtained by deriving a score from a
checklist of 20 common symptoms given at 47
and 48 years.20 Symptoms that had bothered
the women a little over the past 12 months were
scored 1 and those that had bothered them a
lot were scored 2. The scores for each year were
standardised to give a mean of 0 and a standard
deviation of 1, and then added together to give
a total symptom score. The number of consul-
tations with the family doctor over the past 12
months was used as a measure of health care
utilisation.

Reports of incontinence may also be affected
by socioeconomic status and this was assessed
by the highest educational and training qualifi-
cations achieved by 26 years, classified by the
Burnham scale23 and grouped into no qualifica-
tions (32% of women), less than O level (9%),
O level or equivalent (28%), A level or equival-
ent (25%) or degree level or equivalent (6%).

STATISTICAL ANALYSIS

Risk factors for stress and urge symptoms and
for severe incontinence are investigated using ÷2

tests. Factors that were significant at the 10%
level were included in the logistic regression
analyses to identify the most powerful predictors
of stress and urge symptoms and severe inconti-
nence. Body mass index rather than the four
categories of body weight was entered into these
models as a continuous variable. The results are
presented for unweighted data as weighting the
sample to allow for the original sample stratifica-
tion had no appreciable eVects on the findings.

Results
At 48 years over half the women (55%)
reported some incontinence in the past 12
months. Eight per cent had severe symptoms,
15% moderate symptoms and almost a third
(32%) had only mild symptoms. Over one in
five women (22%) suVered urge symptoms and
half (50%) suVered stress symptoms. A fifth
(20%) of the whole sample and three fifths
(60%) of those with severe incontinence
reported both stress and urge symptoms. Table
1 shows the prevalence of other urinary symp-
toms and the extent to which incontinence
bothered the women in everyday life.

For two fifths (39%) of women their urinary
incontinence had started in the past year, for a
further two fifths (40%) the problem had
started in the past five years and for one fifth
(19%) the problem had begun more than five
years previously. In response to the question of
what caused their incontinence, pregnancy and
childbirth were the most common reasons
given (unprompted) as the underlying cause

Table 1 Prevalence of urinary symptoms

Severe incontinence
(n=107) %

Urge symptoms
(n=299) %

Stress symptoms
(n=665) %

No incontinence
(n=603) %

All women
(n=1333) %

Frequency > 2 hourly 25.2 18.1 11.9 7.0 9.9
Nocturia > 2 29.0 22.4 16.8 11.9 14.6
Dysuria 15.1 10.5 6.5 3.7 5.0
Uses pads for incontinence

occasionally 32.7 21.7 17.3 n/a 8.9
frequently 29.9 11.7 8.7 4.5

Bothered by incontinence in everyday life
a little 43.9 36.8 28.7 n/a 15.5
a lot 29.9 14.7 9.0 4.7
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(11% of incontinent women) and 74% of these
women had had their problem for more than
five years. Women who attributed their inconti-
nence to specific urogenital problems such as
genital prolapse and uterine fibroids (4% of
incontinent women), to aging and the meno-
pause (5%) or to overweight ( 3%) were more
likely to report their problem had begun within
the past five years. The majority of women
could not give a reason or referred only to lack
of muscle control or to the precipitating factor
(such as coughing or exercising).

RISK FACTORS FOR STRESS SYMPTOMS

Stress symptoms were less common among
nulliparous women but there was no trend
according to the number of children if these
women were excluded (table 2). Women who
had had their first child or last child after 30
years of age reported these symptoms more
than other women but they were less common
among the small number who had delivered all
their children by caesarean section. Type of
delivery and age at first birth were not
significant factors but all these aspects of child-
bearing were highly correlated in ways that
could confound any relations with inconti-
nence: for example, those who were older when
they began their families were more likely to
have a caesarean delivery and to have smaller
families. Thus aggregate variables were derived
(see table 3 col 1). Logistic regression showed
that mothers who had had vaginal deliveries
and who were over 30 years when their first
child was born, were particularly at risk of
stress symptoms. If age at last rather than first
birth is considered the excess risk for older
mothers was slightly reduced.

Overweight, having already reached meno-
pause, higher educational qualifications, fre-
quency of GP consultations or high levels of
symptomatology and a history of bladder or
kidney infections were also associated with an
excess risk of stress symptoms (table 2); and all
but the latter remained significant at the 5%
level after simultaneous adjustment (table 3).
The risks were somewhat higher for older
women using age at first birth (model 1) rather
than age at last birth (model 2).

RISK FACTORS FOR URGE SYMPTOMS

Compared with those who were dry during the
day and night, women who had been regular
bedwetters at age 6 years were twice as likely,
and those who had been day wetters were one
and a half times more likely, to suVer urge
symptoms at 48 years. Those who had only wet
the bed occasionally had no raised risk (table
2). Regular bedwetters and day wetters were
combined for further analysis because of the
small numbers.

Table 2 Percentage of women aged 48 years reporting stress symptoms, urge symptoms and
severe incontinence according to various characteristics

Stress
symptoms %

Urge
symptoms %

Severe
incontinence %

Childhood enuresis (6 y)
Dry during the day and night (1126) 49.8 22.3 7.6
Wet occasionally at night (47) 42.6 19.1 6.4
Wet sometimes in day, dry at night (31) 51.6 32.3 12.9
Wet several nights a week, dry in day (9) 66.7 33.3 22.2
Wet several nights a week and during day (13) 38.5 53.8 23.1
p value for ÷2 test 0.609 0.044 0.096

Number of children
None (158) 36.7 17.0 3.8
1 (160) 55.6 30.6 7.5
2 (570) 49.8 23.5 8.2
3 (259) 53.3 23.9 9.3
4+ (92) 52.2 15.2 12.0
p value for ÷2 test* 0.016 0.734 0.016

Age at birth of 1st child (by 43 y)
14–21 (324) 51.5 23.8 8.6
22–24 (297) 47.8 24.9 9.8
25–30 (374) 52.9 22.2 8.0
31y or more (87) 60.9 28.7 8.0
p value for ÷2 test* 0.183 0.622 0.698

Age at birth of last child (by 43 y)
14–21 yrs (63) 49.2 30.2 6.3
22–24 yrs (194) 46.9 22.2 9.3
25–30 yrs (493) 51.7 24.5 8.5
31y or more (332) 55.1 22.9 9.0
p value for ÷2 test* 0.088 0.508 0.707

Type of delivery
All caesarean deliveries (45) 44.4 22.2 6.7
Vaginal and caesarean deliveries (57) 49.1 31.6 5.3
Vaginal deliveries only (955) 52.1 22.6 8.5
p value for ÷2 test* 0.281 0.512 0.444

History of kidney infections (up to 43 y)
No (1133) 48.1 21.8 7.1
Yes (200) 56.9 28.1 11.5
p value for ÷2 test 0.111 0.034 0.021

Menopausal status (48 y)
Premenopausal (480) 49.8 18.1 7.3
Perimenopausal (319) 52.7 23.8 6.0
Postmenopausal (102) 36.3 18.6 9.8
Hysterectomy (205) 53.7 28.8 9.8
HRT (125) 47.9 21.0 5.0
p value for ÷2 test 0.042 0.025 0.344

Weight at 43 y
Under weight (88) 44.3 22.7 2.3
Normal weight (688) 47.5 21.8 5.7
Overweight (307) 55.0 23.1 12.7
Obese (147) 54.4 30.6 13.6
p value for ÷2 test* 0.016 0.064 <0.001

Recent symptomatology (quintiles)
Least symptoms (264) 37.5 11.4 3.4
2 (263) 47.1 17.9 5.3
3 (274) 49.3 18.6 6.2
4 (259) 54.8 25.9 10.0
Most symptoms (272) 60.7 38.2 15.1
p value for ÷2 test* <0.001 <0.001 <0.001

GP consultations in 12 months
No more than 2 (870) 45.5 18.7 5.6
3 or more (432) 57.9 29.6 12.3
p value for ÷2 test <0.001 <0.001 <0.001

Educational qualifications
Degree (77) 64.9 23.4 5.2
A levels (315) 55.6 22.2 5.1
O levels (350) 52.9 23.4 8.6
Less than O level (110) 46.4 20.5 10.0
None (409) 41.8 23.0 11.0
p value for ÷2 test* <0.001 0.996 0.003

*test for trend.

KEY POINTS

x In a representative sample of 1333 British
women aged 48 years 55% reported
urinary incontinence in the past year.

x Women with incontinence reported more
health symptoms and visited their GPs
more often than other women.

x They were also more likely to be over-
weight.

x Women with severe incontinence (8%)
and those with urge symptoms (22%)
were more likely to have suVered regular
enuresis in childhood. This is the first
large prospective study to demonstrate
this finding.

x Stress symptoms (reported by 50%) were
strongly associated with normal deliveries
after age 30 years.
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An excess risk of these symptoms was also
seen for women who reported a history of
bladder or kidney infections, a hysterectomy,
high levels of symptomatology or frequent GP
consultations. There was a trend with body
weight (p=0.06) attributable to the high rate of
urge symptoms among obese women (table 2).

A final model that simultaneously adjusted
for all significant risk factors revealed an excess
of urge symptoms among women who suVered
from childhood enuresis or reported high rates
of recent symptomatology (table 4, model 1).
The odds ratios for the other factors were
attentuated once these two had been taken into
account.

RISK FACTORS FOR SEVERE INCONTINENCE

Severe incontinence was related to childhood
enuresis (not including occasional bedwetters),
parity, a history of bladder or kidney infections,
overweight, high symptomatology and frequent
GP visits (table 2). It was more prevalent among
less educated women. Simultaneous adjustment
showed some attentuation in the odds ratios for
most of these risk factors (table 5, model 1).

Discussion
In a general population sample of 1333 women
aged 48 years just over half the women reported
some incontinence in the past year. Some stud-
ies have reported prevalence figures for women
aged 45–54 years as high as 60%2 3 11 whereas
others have been as low as 10%.10 Estimates of
severe incontinence are more consistent than
those for any loss of urine and our figure of 9%
is within the expected range.24 The study was
limited in its reliance on self reported stress and
urge symptoms, rather than a diagnosis of stress
or urge incontinence based on clinical and uro-
dynamic examinations. Almost 90% of women
with urge symptoms also reported stress symp-
toms; inevitably some of them would have been
diagnosed with pure stress incontinence. Thus
we cannot assume our findings are generalisable
to women with detrusor instability or genuine
stress incontinence.

CHILDHOOD ENURESIS

This is the first prospective study to show an
association between childhood enuresis and
adult urinary incontinence. Compared with

Table 3 Predictors of stress symptoms (n=974)

Unadjusted odds ratio
(95% CI) p value

Model 1 Adjusted‡
odds ratio (95% CI) p value

Model 2 Adjusted‡
odds ratio (95% CI) p value

Childbirth characteristics
No births 1.0 0.010 1.0 0.002
Age at first birth < 30 y and vaginal deliveries 1.8 (1.2,2.6) 2.0 (1.3,3.0)
Age at first birth < 30 y and all caesarean deliveries 1.0 (0.44,2.5) 1.0 (0.39,2.4) n/a
Age at first birth > 30 y and vaginal deliveries 2.8 (1.5,5.5) 3.1 (1.5,6.0)
Age at first birth > 30 y and all caesarean deliveries 1.7 (0.51,5.5) 1.7 (0.61,4.6)

No births 1.0 0.011 1.0 0.003
Age at last birth < 30 y and vaginal deliveries 1.7 (1.2,2.5) 2.0 (1.3,3.0)
Age at last birth < 30 y and all caesarean deliveries 0.8 (0.31,2.2) n\a 0.8 (0.27,2.1)
Age at last birth > 30 y and vaginal deliveries 2.1 (1.3,3.2) 2.1 (1.3,3.3)
Age at last birth > 30 y and all caesarian deliveries 1.9 (0.68,5.2) 1.9 (0.67,5.4)

Urinary or kidney infections (15–43 y)
No 1.0 0.097 1.0 0.597 1.0 0.604
Yes 1.3 (0.95,1.8) 1.1 (0.78,1.5) 1.1 (0.75, 1.5)

Naturally postmenopausal (by 48 y)
No 1.0 0.013 1.0 0.022 1.0 0.032
Yes 0.53 (0.32,0.87) 0.54 (0.32,0.91) 0.57 (0.33,0.95)

Body mass index* (43 y)
1.2 (1.0,1.4) 0.022 1.2 (1.0,1.4) 0.012 1.2 (1.0,1.4) 0.012

Symptomatology (47–48 y) 1.1 (1.0,1.2) <0.001 1.1 (1.0,1.2) 0.002 1.1(1.0,1.2) 0.001

GP consultations (47 y)
Low 1.0 <0.001 1.0 0.032 1.0 0.032
High 1.6 (1.2,2.1) 1.4 (1.0,1.9) 1.4 (1.0,1.9)

Educational level† 1.2 (1.1,1.4) <0.001 1.3 (1.2,1.5) <0.001 1.3 (1.2,1.5) <0.001

*Per 5 units (kg/m2). †Fitted as a continuous variable taking values 0 (no qualifications) to 4 (degree level). ‡Adjusted for all other factors.

Table 4 Predictors of urge symptoms (n=1017)

Unadjusted odds
ratio (95% CI) p value

Model 1

p value
Adjusted† odds
ratio (95% CI)

Enuresis (6 y)
No 1.0 1.0
Yes 2.9 (1.5,5.8) 0.002 2.7 (1.3,5.6) 0.005

Urinary or kidney infections (15–43 y)
No 1.0 0.123 1.0 0.372
Yes 1.3 (0.93,1.9) 1.2 (0.82,1.7)

Hysterectomy by (48 y)
No 1.0 0.005 1.0 0.115
Yes 1.6 (1.2,2.4) 1.3(0.93,2.0)

Body mass index* (43 y) 1.3 (1.2,1.4) 0.003 1.2 (0.98,1.3) 0.080
Symptomatology (47–48 y) 1.3 (1.1,1.4) <0.001 1.3(1.2,1.4) <0.001
GP consultations (47 y)

Low 1.0 <0.001 1.0 0.467
High 1.8 (1.3,2.4) 1.1 (0.81,1.6)

*Per 5 units (kg/m2). †Adjusted for all other factors.

Table 5 Predictors of severe incontinence (n=1066)

Unadjusted odds
ratio (95% CI) p value

Model 1

p value
Adjusted‡ odds
ratio (95% CI)

Enuresis (6 y)
No 1.0
Yes 3.5 (1.6,7.7) 0.001 2.9 (1.3,6.9) 0.012

Number of children 1.2 (1.0,1.5) 0.045 1.2 (0.99,1.5) 0.065
Urinary or kidney infections (15–43 y)

No 1.0 0.028 1.0 0.083
Yes 1.7 (1.1,2.8) 1.6 (0.94,2.6)

Body mass index* (43 y) 1.5 (1.2,1.8) <0.001 1.3 (1.1,1.6) 0.013
Symptomatology (47–48 y) 1.3 (1.2,1.4) <0.001 1.2 (1.1,1.3) 0.003
GP consultations (47 y)

Low 1.0 <0.001 1.0 0.020
High 2.7 (1.7,4.3) 1.8 (1.1,2.9)

Educational level† 0.77 (0.65,0.91) <0.001 0.86 (0.72,1.0) 0.126

*Per 5 units (kg/m2). †Fitted as a continuous variable taking values 0 (no qualifications) to
4 (degree level). ‡Adjusted for all other factors.
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previous population studies that have relied on
retrospective data13 16 the association is
stronger, perhaps because of the ability to dis-
tinguish between regular and occasional bed-
wetting. Childhood enuresis may be physical or
psychological in origin.25 We suspect there may
be a common aetiological factor for childhood
enuresis and urge incontinence. Adult women
with detrusor instability commonly report
childhood enuresis26 and studies of children
show that bladder instability is more common
in diurnal enuretics than nocturnal enuretics.27

It has been suggested that urge incontinence
in some adults represents a constitutional
inadequacy in the neurological reflex
mechanisms.13 Or it is possible that the link
between childhood enuresis and adult inconti-
nence is attributable to a failure to learn to
achieve normal bladder control at the time of
“potty training”.25 Certainly adult women with
detrusor instability have been shown to toilet
train their children diVerently from the general
female population.28 Alternatively, both child-
hood enuresis and adult urge incontinence may
be markers of psychological distress.28 Day
wetting in children is associated with behav-
ioural problems and is particularly common
among girls.29 30 In this cohort those who expe-
rienced anxiety provoking events in the first
four years of life were more likely to suVer from
childhood enuresis.31 In the cohort’s adult life,
childhood enuresis is a predictor of suicide and
accidental death in men between 15 and 50
years32 and of anxiety and depression in women
at 36 years.33 These women were more likely to
report high symptomatology in midlife20 that
was strongly associated with reports of inconti-
nence (table 2), and this may explain why the
relation between childhood enuresis with
severe incontinence (and to a lesser extent with
urge symptoms) was attentuated in the fully
adjusted models.

CHILDBEARING

This study found that nulliparous women in
midlife had the lowest risk of stress symptoms
and that the risk of severe incontinence
increased with parity. The relation with stress
symptoms may have been obscured by the high
proportion of women with only mild symp-
toms. Vaginal deliveries at older ages were
associated with a particularly high risk of stress
symptoms. Previous studies have shown that
parous women suVer more stress incontinence
than nulliparous women1 3 9 11–13 34–37 and most
have also found that increasing parity raises the
risk further.1 3 9 34–37 The number of caesarean
deliveries in this group was too small to draw
conclusions; two postpartum studies found
them to be protective38 39 but a relation with
mode of delivery has not been observed in most
population samples.1 11–13 37 Thus it is still not
entirely clear whether excess stress inconti-
nence is attributable to pregnancy itself or to
damage sustained by the mother at delivery,
but it is most likely to be a combination of both.

A study of women in the postpartum period
has previously shown that women aged over 30
years had a raised risk of stress incontinence38

but a survey of a Danish population sample14

found the highest prevalence of incontinence
among those who had been teenage mothers.
The authors of this second study suggested
that the influence of childbirth faded with age
because in their sample older women aged over
45 years only had an excess risk of stress
incontinence if they had given birth to three or
more children. Thus the older first time moth-
ers in our study may have had more stress
incontinence because there had been a shorter
time for reparative processes to occur. The
slightly weaker relation between age at the birth
of the last child and incontinence in our study
did not support this hypothesis.

ADULT BODY WEIGHT

Our findings revealed severe incontinence and
stress symptoms were associated with a meas-
ure of body weight taken five years earlier. This
adds to the findings of previous studies that
have not included measured height and
weight,15 or have not adjusted for other possible
risk factors except age.12 In our study the raised
risk for urge symptoms was restricted to obese
women and was considerably attentuated in
the fully adjusted model: it may be that both
are because of a common underlying anxiety
state.

HYSTERECTOMY

Most studies,9 40–42 but not all,3 11 have shown
some excess risk of urinary incontinence with
hysterectomy. In this study the considerable
attentuation in the relation between hysterec-
tomy and urge symptoms after allowing for
recent general symptomatology may be attrib-
uted to the tendency for these women to report
more symptoms of various types.20

MENOPAUSE

It has been suggested that irritative urinary
symptoms, including urge incontinence, may
be related to oestrogen deficiency.43 Some cross
sectional studies suggest that the risk of stress
incontinence peaks during the late 40s and
early 50s3 44 and thereafter declines whereas the
risk of urge incontinence increases steadily
after middle age,45 but the evidence is
inconsistent.3 8 9 46 In our study the small group
of postmenopausal women did not report an
excess of urge symptoms but they did report
the least stress symptoms. Most of these
women were recently postmenopausal and
urge incontinence may be a later manifestation
of oestrogen deficiency. We are continuing to
follow up these women up annually, which will
allow us to assess longitudinally the robustness
of these findings.

GENERAL HEALTH AND HEALTH CARE

Incontinence can be a direct consequence of
certain medical conditions and may explain the
strong association between incontinence and
general symptomatology. Alternatively, there
may be a group of women who consistently
report more health problems of all kinds,
including urinary problems. Studies show that
women suVering incontinence had higher than
average neuroticism scores13 and greater anxi-
ety and depression than the general population,
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similar to that of women with other chronic
conditions.47 It is diYcult to disentangle direct
eVects from the contribution made by diVeren-
tial reporting, but given the strength of
associations between general symptomatology
and incontinence observed in this population,
studies that focus exclusively on urinary prob-
lems and do not consider other health
outcomes may overestimate the size of the rela-
tion between incontinence and its risk factors.

SOCIOECONOMIC STATUS

The prevalence of stress symptoms in our study
was highest amongst the best educated women
but there was a strong inverse educational
gradient in the proportion of women with
severe incontinence. This suggests that better
educated women may have a lower threshold
for reporting mild incontinence, either because
it contrasts with their better health overall,48 49

or because they notice these symptoms as they
are more likely to particpate in sports
activities.50 They also may have been made
more aware that incontinence is a common
problem among middle aged women from the
increasing press coverage given to stress incon-
tinence in particular over recent years and
appreciate that something can be done about it.

In conclusion, urinary incontinence is a
common problem among middle aged women.
This prospective study supports the postulated
link between childhood enuresis and adult
incontinence. Childbearing has long term
adverse eVects, particularly for older mothers,
and overweight is a common risk factor.
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