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Abstract
Study objective-The aim was to validate a
simple severity index of female urinary
incontinence for subsequent use in an epi-
demiological survey.
Design-The index was created by multi-
plying the reported frequency (four levels) by
the amount of leakage (two levels). The
resulting index value (1-8) was further
categorised into slight (1-2), moderate (3-4),
and severe (6-8). It was validated against a 48
hour "pad weighing" test. Thereafter, an

anonymous postal questionnaire survey was

performed and the index was used to assess

the severity of the leakage. A question about
the impact ofincontinence was also included.
Setting-The outpatient clinic ofthe Depart-
ment of Gynaecology and Obstetrics,
Trondheim University Hospital and the rural
community of Rissa, Norway.
Participants-Altogether 116 incontinent
women referred to the clinic by their GP and
all 2366 adult women living in Rissa.
Results-The difference in median pad
weights between moderate and slight
incontinence was 9g/24h (95% confidence
interval 0-27). The corresponding difference
between severe and moderate incontinence
was 17g/24h (95% CI 5-30). In the epidem-
iological survey 29*4% reported urinary
incontinence (response rate 77%). The
prevalence tended to be highest in middle life
and old age. Forty six per cent were classified
as slight, 27% moderate, and 27% severe.

There was a strong correlation between
severity and impact (R=0.59, p<0-001).
Conclusion-The severity index may be a

useful tool for assessing the severity offemale
urinary incontinence in epidemiological sur-

veys. It is confirmed that urinary incontinence
is very prevalent in adult women, but most
should not be regarded as potential patients.
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Several epidemiological surveys of female urinary
incontinence have been conducted over the
years. 8Not all of these studies cover the com-
plete adult age span, but many authors report a

prevalence peak in middle life, followed by a

decline, and then a subsequent rise in old age. 1-4

The actual prevalence numbers vary widely, how-
ever, even in the same age group. Prevalence
estimates in women aged 45-54 years vary from
approximately 16%0 to 60%?.

Epidemiological surveys of urinary incontinence
usually rely on data collected through ques-
tionnaires or interviews. Some sort of classification
by severity is often used in these studies, 1 5 89 but
the validity of the criteria is uncertain. In addition,
different criteria are used by different authors,
making comparisons even more difficult.
According to the Intemational Continence

Society, urinary incontinence is defined as
involuntary loss of urine, which is objectively
demonstrable and a social or hygiene problem.'0
The important aspect of severity is not included in
this definiton. There are indications, however, that
most incontinent women do not perceive their
condition as a major problem.8
The overwhelmingly high prevalence numbers

often cited represent a challenge for health services.
Planning of optimal incontinence care means that
the real extent of the problem needs to be carefully
investigated. Severity and impact are key issues in
this respect.

This study was designed to validate a simple
severity index for female urinary incontinence.
Furthermore, we wanted to implement this index in
an epidemiological survey of the general popula-
tion, including adult women of all ages and those
living in institutions.

Methods
VALIDATION STUDY
The first part ofthe study was conducted during the
years 1988-92 at the outpatient clinic of the
Department of Gynaecology and Obstetrics,
Trondheim University Hospital. All women
referred by GPs because of urinary incontinence
were included. Before proceeding to other diag-
nostic procedures all patients were interviewed in a
standard fashion by a nurse using a structured
questionnaire designed for the study.
A severity index was created by multiplying the

reported frequency (four levels) by the amount of
leakage (two levels) (table I). The resulting index
value (1-8) was further categorised into slight
(1-2), moderate (3-4), and severe (6-8). Typically,
slight incontinence denotes leakage of drops a few
times a month, moderate incontinence daily leak-
age of drops, and severe incontinence larger
amounts at least once a week.
A pad weighing test was performed at home by

approximately half of the patients. They had been
provided with 12 medium sized pads and instructed
to wear a preweighed pad day and night during a 48
hour period. They were to change pads when
required, but before disposal the pads were
reweighed and the weight gain noted. Some women
interrupted the pad weighing test after 24
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(1) How often do you experience urinary leakage?
1 Less than once a month
2 One or several times a month
3 One or several times a week
4 Everv day and/or night

(2) How muiiich urine do you lose each time?
1 Drops or little
2 More

The sLveritv index is created by multiplying the results of
questions (1) and (2):

1 2=slight
3 4=moderate
6-8=severe

hours, results are therefore presented as amount of
leakage (g) per 24 hours. The result of the pad
weighing test was considered as the "gold stand-
ard" for the severity index (table II).

EPIDEMIOLOGICAL SURVEY
The second part of the study was conducted
during the spring of 1992 in the rural community
of Rissa, Norway. An anonymous questionnaire
was mailed to all women aged 20 or more, with a
reminder one month later. The target population
comprised 2366 women.
The questionnaire covered basic information

about age and micturition habits. Those who
confirmed urinary incontinence gave further

Grade

Slight (n=6)
Moderate (n=31)
Severe (n=79)

Alean Aledian Ranige

4 0 0 25
17 9 0 62
63 30 0 559

information about duration, frequency, and
amount of leakage. The severity of leakage was
estimated by using the validated severity index.
The impact of incontinence was measured by

the question: "How do you experience your leak-
age trouble?". The respondents were given the
choice of seven answers, ranging from "no prob-
lem"(1) to "cannot think of anything worse" (7).

Statistical analyses were done by Mann-Whitney
U tests and Spearman's correlation coefficient. The
differences in median pad-weights between severity
groups were also calculated. In addition, a multiple
regression analysis was performed when correlating
severity and age with impact. Significance was

accepted at the 5'S, level (p<005).

Results
VALIDATION S-TUDY
Pad weighing tests were performed by 116
women. Their mean age was 48 years, median 46
(range 15-83). This subgroup did not differ from
the rest with regard to diagnostic distribution,
mean age, and mean score on the severity index.
Table II shows the results of the pad weighing

test across the three levels of the severity index.
Leakage volumes differed significantly both
between slight and moderate (p=0 01) and
between moderate and severe incontinence
(p<00001). The difference in median pad
weights between moderate and slight
incontinence was 9g/24h (95% CI 0 27). The
corresponding difference between severe and
moderate incontinence was 17g/24h (5 30). The
results of the pad-weighing test correlated signifi-
cantly with reported frequency of leakage
(R=0 32, p<0 001) and with reported amount of
lcakage (R=0 37, p<0001). However, when
frequency and amount wcre combined into the
severity index, the correlation increased con-
siderably (R=0 48, p<0001).

EPIDEMIOLOGICAL SURVEY
In the epidemiological survey a total of 1820
questionnaires were returned (77%S). Altogether
535 women reported urinary incontinence, giving
an overall prevalence of 29 4% (95%O CI 27 3--
31- 5(O). Eleven per cent reported a duration ofless
than one year and 37%S, more than five years.
The overall prevalence was highest in the age

groups 50-59 and 80+ years. Forty six percent of
the cases were classified as slight, 270% as
moderate, and 27% as severe. Different "thresh-
olds" by incrcasing severity are illustrated in the
figure.
A total of 459 incontinent women answered the

question about impact, 445 ofwhom could also be
graded by severity (table III). There was a signifi-
cant correlation betwecn severity and impact
(R=0 59, p<0001). A weaker correlation between
age and impact (R=0 16, p=0 01) disappeared
completely when age and severity were used
simultaneously as explanatory variables in a multi-
ple regression analysis.

Prevalenice offenmale urinary intconitinetce zwhen differenlt "thresholds "fir severity, are
conisidered

Table III The percetntage of zvo-nien in each sever-'ityl
group zvho perceitVed their inconticuence as bothersomie, or
wo)rse

40-0 F-

C)co

a)

a-

30-0 F-

20 0 F-

loo0

Unknown [] 1 6 2 3 2.0 2-3 5 4 7 0 41

Slight [j 9 5 116 17 7 18 6 10 7 8-6 5-9

Moderate rl 5 9 6.6 11.9 5 5 8 0 5 7 5-3

Severe * 2 9 4 3 3-1 118 6 2 9 4 18 3

Age group (y)

Slight
Moderate
Scvere

A,!(9 ,g,} (95% CI)

201 45 (16 74)
127 213 (142 284)
117 556 (466 646)

Discussion
VALIDATION STUDY
Pad weighing tcsts are widely used for measuring
the severity of incontinence. Inadequate as they
may be, they are the best "gold standard" at
present. The method used in this study, the 48
hour home test, is less standardised than the one
hour laboratory test recommended by the Interna-
tional Continence Society, but is nevertheless
considered more valid by patients. "' It has been
suggested that short term tests should be used for
diagnostic purposes and long term tests for assess-
ing the severity of incontinence.1" 1

Table I Questionis uised to
assess the degree or uriinary
incontinence in wvomen

Table II Severity of the
incontinenice. "Slight"
"mnoderate" and "severe"
grades are based on the
sevenity index. Resuilts of
the pad zweighing test are
given as gl24h
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Very few attempts have been made to validate
anamnestic criteria of severity against pad
weighing tests. Frazer et al asked incontinent
women to indicate the severity of their
incontinence on a 10 cm visual analogue scale and
compared the results with a two hour pad
weighing test. ' No significant correlation was
found.

Hellstrom et al compared the results of the 48
hour test with subjective assessment by 85 year old
men and women, and found that many under-
estimated their degree of leakage."' These people
were asked to classify their incontinence as
"slight", "moderate", or "severe". Probably, their
subjective, emotional experience was as important
as the amount or frequency of leakage.
Our severity index agrees somewhat better with

the results of the pad weighing test than the visual
analogue scale adopted by Frazer et al. Probably,
closed questions with a limited number of possible
answers are less subject to emotional bias than
vague statements about "severity".
Although considerable overlap between the

groups was found, the severity index may be an
acceptable tool for quantifying the severity of
incontinence in epidemiological surveys. It was to
be expected that patients in the general population
would be more evenly distributed by the index
than the selected patients in the outpatient clinic.
Almost half the cases in the general population
survey were classified as slight, compared with
only 5%o of women from the outpatient clinic. The
corresponding figures for severe incontinence
were 26'% and 68% respectively, an indication that
hospital patients are indeed highly selected. This
selection is logically reflected in different strategies
for the management of urinary incontinence in
general and gynecological practice.'7 18

EPIDEMIOLOGICAL SURVEY
The epidemiological survey confirms that the
prevalence of urinary incontinence is very high in
adult women, and that there is a prevalence peak
in middle life. Furthermore, there is also an
obvious shift towards increasing severity with
advancing age.
Most women identified as incontinent in epi-

demiological surveys have only occasional leakage
of small amounts ofurine. 1xOur definition of
slight incontinence implies leakage of drops less
than once a week, and many of these women
would probably object to being labelled
"incontinent" at all. It seems more fruitful to
direct our attention to those who have more than
minimal leakage, and for this purpose a valid
severity index may be useful.

Other authors have used different definitions of
regular, moderate, and severe incontinence;
prevalence numbers varying between 8 5' and
16 70s1 2 -1 5 8 Lagro-Janssen et al investigated
women aged 50 to 65 years, and found that 50/a
were worried about their incontinence.8 Sommer
et al found that6%S of women aged 20 to 79 were
troubledby incontinence.' Holst at al reported
that 4'S of all adult women had moderate/severe

incontinence that interfered with their social or
domestic life.4 Elving et al found that during one
year 1t0% of women aged 30 to 59 experienced
incontinence and perceived this as a social or
hygiene problem.6

If only those with moderate and severe
incontinence are considered, and including only
those who are bothered by their leakage, our
results indicate that approximately 20% of the
incontinent women (that is, 6"/o of all adult
women) are potential patients. Nevertheless, these
prevalence estimates far exceed the capacity of the
specialised health service and should be regarded
as a challenge for the primary health care.

Conclusion
The severity index may be a useful tool for
assessing the severity of female urinary
incontinence in epidemiological surveys. Urinary
incontinence is very prevalent in adult women, but
most should not be regarded as potential patients
for their health services.
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