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Aims: To identify prognostic indicators independently associated with poor outcome of physiotherapy intervention
in women with primary or recurrent stress urinary incontinence (stress UI). Methods: A prospective cohort study
was performed in physiotherapy practices in primary care to identify prognostic indicators 12 weeks after initiation
of physiotherapy intervention. Patients were referred by general practitioners or urogynecologists. Risk factors for
stress UI were examined as potential prognostic indicators of poor outcome. The primary outcomes were defined as
poor outcome on the binary Leakage Severity scale (LS scale) and the binary global perceived effectiveness (GPE)
score. Results: Two hundred sixty-seven women, with a mean age of 47.7 (SD ¼ 8.3), with stress UI for at least
6 months were included. At 12 weeks, 43% and 59% of the women were considered recovered on the binary LS scale
and the binary GPE score, respectively. Prognostic indicators associated with poor outcome included 11 indicators
based on the binary LS scale and 8 based on the binary GPE score. The prognostic indicators shared by both models
show that poor recovery was associated with women with severe stress UI, POP-Q stage > II, poor outcome of
physiotherapy intervention for a previous UI episode, prolonged second stage of labor, BMI > 30, high psychological
distress, and poor physical health. Conclusions: This study provides robust evidence of clinically meaningful
prognostic indicators of poor short-term outcome. These findings need to be confirmed by replication studies.
Neurourol. Urodynam. 29:336–343, 2010. ß 2009 Wiley-Liss, Inc.
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INTRODUCTION

Stress urinary incontinence (stress UI) is a common health
problem, which is not only a medical problem, but also a
major burden on the health care system, implying increasing
costs to society.1,2 Prevalence figures in the Netherlands
suggest that approximately 5–7% of adults have UI,1 increasing among the elderly to 9% for men and 29% for women.3,4
Pelvic floor muscle training (PFMT) is generally considered
as the first-line intervention for women with stress UI. It is
relatively cheap and has hardly any adverse effects.5 – 7
Systematic reviews of randomized clinical trials (RCTs) have
shown that PFMT alone (or with adjunctive therapies) is an
effective intervention for women with stress UI,5 – 11 with
‘‘cure/improvement’’ rates ranging from 50% to 97%. However, definitions of ‘‘cure’’ or ‘‘improvement,’’ as well as the
populations, type and duration of interventions studied were
highly variable, and the presence of prognostic factors may
differ between and within these studies. There are still gaps in
our knowledge on prognostic indicators associated with poor
outcome.
Little research has been done to see whether risk factors
for UI also have prognostic value and whether these are
modifiable by targeted interventions. Although many risk
factors have been suggested, the most consistently reported
factors for stress UI in adult women are vaginal delivery,
obesity,12 limited physical activity, family history, ethnicity,
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genitourinary prolapse, depression, neurological disease
(e.g., stroke and Parkinson), and age.13 – 15 Stress UI might
also be associated with obstetric risk factors such as a
prolonged second stage of labor16 and forceps-17,18 or
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vacuum-assisted delivery.
Episiotomy has not been found
to increase the risk of stress UI, nor does it seem protective,14
but is generally considered a risk factor for fecal incontinence.13 Women who developed stress UI during pregnancy
or after childbirth were also found to be at risk for long-term
stress UI.19 There is also support from the literature for other
risk factors such as generalized disease processes (e.g., chronic
obstructive pulmonary disease (COPD) and cardiovascular
disease),13,21 poor physical health21 – 23 and psychological
distress.24 –28 Recurrent stress UI could also arise after
urogenital or incontinence surgery, with reported rates of
10–60%.29 However, not all causes of recurrent stress UI are
related to surgical techniques, type of material used,30 or the
experience of urogynecologists, as has been suggested.31
Several mechanisms may coexist in one woman, hampering
the identification of individual risk factors. The cause of stress
UI is likely to be multi-factorial, thus attributable to a
combination of risk factors simultaneously or in sequence,
which may be different for different women.
To our knowledge, no study has examined prognostic
indicators of stress UI of women receiving physiotherapy
intervention. The objective of this prospective cohort
study was to identify prognostic indicators of poor outcome
12 weeks after initiation of physiotherapy intervention in
women with primary or recurrent stress UI episodes.
METHODS
Study Design and Patients

Patients enrolled in this prospective, multi-center, cohort
study from August 2002 until December 2004. Data were
collected among women with a primary or recurrent episode
of stress UI referred for physiotherapy intervention by general
practitioners (GPs) or urogynecologists. Stress UI was defined
as involuntary leakage during effort, exertion or sneezing,
and/or coughing.32
Seventy-one physiotherapists experienced in women’s
health, who had commented on the draft Dutch physiotherapy
guideline on ‘‘Stress UI in adult women’’ (www.cebp.nl, guidelines) during its development, were invited to participate in this
study.33 Physiotherapists were eligible for participation if they
worked in primary care, had (in their opinion) a good working
relationship with the referring physicians and were willing to
treat at least five consecutive patients during the enrolment
period. All participating therapists were given a short training
and were prepared for this study in two interactive educational
meetings, during which the key recommendations of the
guideline33 were discussed. Instructions were given for using
the standardized patient questionnaires, outcome measures,
and physical examination to collect patient data.
The cohort of patients treated by these physiotherapists
was followed from the initial visit to the end of physiotherapy
intervention. No maximum or minimum number of sessions
was prescribed, but numbers were tailored to the patient’s
individual needs. Physiotherapy intervention ended when
no further improvement was expected. No effort was made
by the researchers to alter or modify the course of physiotherapy intervention during the study, which was left to the
therapists’ discretion. Therapists were asked to record on a
standard form the date and duration of each session, the goals
and type of interventions applied in each session, and the
reason to end the physiotherapy intervention.
Patients to be included in the cohort were restricted to
women over 18 years of age with a diagnosis of stress UI that
was urodynamically proven or based on history and physical
Neurourology and Urodynamics DOI 10.1002/nau
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examination, and a minimum duration of at least 6 months, to
exclude women with a favorable natural course. Recurrent
stress UI was defined as a symptom-free episode (less than
once a month and only a small amount of urine loss) for at
least 12 months preceding the current episode. Women had to
be able to read and understand Dutch. Women were excluded
when living in residential or nursing homes, having fecal
incontinence, being pregnant or within 6 months after
delivery, post-operative status within 6 months, exhibiting
signs of active urinary tract infection, central neurological
pathology (e.g., stroke and Parkinson’s disease), diabetic
neuropathy, congenital urological disorders, cognitive impairments or bladder cancer, using diuretics or having been
classified as having mild stress UI. Patients having received
additional non-physiotherapy related interventions within
6 months before entry or during the study were excluded. In
our opinion, a restricted data set should be used for prognostic
analyses when focusing on a particular intervention.
Patients reporting mixed UI, or where the therapist was
unsure of the correct diagnosis, received a 4-day self-evaluation diary at baseline, including a weekend, to assess whether
they had predominantly stress UI or predominantly urgency
UI.34,35 If they reported more urgency than stress UI episodes,
they were classified as having predominantly urgency UI34,35
and therefore excluded from this cohort. Urgency UI was
defined as the involuntary loss of urine accompanied by or
immediately preceded by urgency.32,36
Patients were informed about all aspects of this project by
written and personal information at inclusion. Those who met
the criteria and provided written consent were registered and
their names were forwarded to the research team. The Medical
Ethics Committee of the Deventer Hospitals, The Netherlands,
approved the study.
Outcome Measures

We defined two primary outcomes: the ‘‘Leakage Severity’’
subscale of the PRAFAB-questionnaire (PRAFAB-Q) and the
binary global perceived effectiveness (GPE) score. Patients
were asked to complete the PRAFAB-Q at baseline, 12 weeks
after initiation of the physiotherapy intervention, and at
the end of physiotherapy intervention. The PRAFAB-Q consists
of two subscales: the Leakage Severity (LS) scale (including
the items Protection [use of pads], Amount of urine loss’ and
‘‘Frequency of UI’’) and the Perceived Impact scale, (including
the item’s Adjustment [restriction of daily activities or
participation due to the UI symptoms] and Body or self-image
[bother]).37 The PRAFAB-Q has excellent test–retest reliability,
good construct validity, and excellent responsiveness to
change in women with stress or predominantly stress
UI.35,38 A maximum of 4 points (min–max ¼ 1–4) can be
given per item. For this prognostic study we were only
interested in the LS scale. Scores on the LS scale range from 3 to
12. A higher total score indicates more severe condition.35,39
Recovery on the binary LS scale was defined as  4 points,
which is almost the best attainable score for the items of
frequency, amount, and protection.
At follow-up assessments, we determined participants’
perceptions of the effectiveness of treatment and asked them
to rate their overall change in health status from baseline,
using the GPE score, by answering the question: ‘‘How
does your current condition compare to what it was like
before you started the physiotherapy?’’ Patients were classified into nine groups: (1) very much better, (2) much better,
(3) moderately better, (4) slightly better, (5) unchanged,
(6) slightly worse, (7) moderately worse, (8) much worse, and
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(9) very much worse.35 The GPE score was dichotomized into
the binary GPE score with the categories ‘‘moderately to very
much better’’ considered as recovered.
To obtain unbiased results for the main outcome at
12 weeks, patients were provided with a return envelope in
which to place their completed PRAFAB-Q and GPE score,
and were assured that their physiotherapist would not
see their responses. Patients were not informed of their
previous PRAFAB-Q scores when they completed the follow-up
questionnaire. The binary LS scale provides relevant information on the best attainable score on LS items, whereas the GPE
score indicates what patients consider to be a minimal
important change.

Prognostic Indicators and Data Collection

The risk factors for a primary or recurrent stress UI
episode that could potentially be used as prognostic indicators
of poor recovery were examined in baseline assessments
using a patient’s self-administered questionnaire and standardized referral forms for physicians. The referral data and
patients’ individual responses to the questionnaire items
were reviewed and checked for completeness by the physiotherapists at the initial visit, followed by an extended physical
examination.
The following six categories of prognostic indicators were
considered: (1) socio-demographic characteristics, (2) clinical
history, (3) obstetric characteristics, (4) previous interventions,
(5) general health characteristics, and (6) anti-incontinence
medication (Table I). Self-assessed health was assessed by the
question: ‘‘Compared to other women of your age, how do you
perceive your physical health?’’ and was represented in the
analyses as a dichotomous variable (excellent, very good,
good, and fair vs. poor). Psychological distress was measured
as suggested by Fultz and Herzog25 by the questions: ‘‘Did
you feel depressed most of the time during the past week?
Did you feel lonely most of the time during the past week? Did
you feel sad most of the time during the past week?’’ Answer
categories were dichotomized into yes or no. High psychological distress was defined as all questions being answered
affirmatively. To limit the number of potential prognostic
indicators, different types of co-morbidity, forceps- or
vacuum-assisted delivery, prolapse and incontinence surgeries, and co-interventions (i.e., anti-incontinence medication) were combined and clustered into single variables.
Statistical Analysis

All data were anonymously processed by the research
physician (A.B.) and checked by our research assistant (J.G.)
and the department secretary. Descriptive statistics were
used to summarize demographic, clinical, and treatment
characteristics of the study sample and the two binary
outcome measures, the LS scale and GPE score.
Multivariable logistic regression analyses with specified
prognostic indicators were applied to the two binary outcomes.
We explored linearity between the continuous prognostic
indicators (age and parity) and the main outcomes. Multicollinearity was examined using the variance inflation factor
(VIF), the reciprocal tolerance statistic (1/VIF), and a correlation
matrix of all prognostic indicator variables. VIF values indicate
whether an indicator has a strong linear association with the
other indicators. The average VIF value of all indicators should
not be substantially greater than 1 and the reciprocal tolerance
statistics should not be lower than 0.20.40
Neurourology and Urodynamics DOI 10.1002/nau

TABLE I. Baseline Characteristics of Prognostic Cohort (N ¼ 267): Number
(%) Unless Otherwise Stated
Potential prognostic indicators
(I) Socio-demographic
Age (year) [mean (SD)]
 45
46–63
Educationa
Low
Intermediate
High
(II) Clinical history
Type of UI
Stress
Mixed (dominant stress)
Stress UI severity [mean (SD)]
Severe (14 points)b
Menopausal status (peri- and menopausal)
Pelvic organ prolapse stagec
0
1–2
3
(III) Obstetric
Parity [mean (SD)]
Null parity
1
2
3
Prolonged 2nd stage of labor (>90 min)
Forceps- or vacuum-assisted delivery (yes)
Perineal lacerationd
 1st degree
2nd degree
3rd degree
(IV) Previous intervention
Previous physiotherapye
Good outcome
Poor outcome
Previous urogynecological surgerye
Stress UI surgery (yes)
Prolapse surgery (yes)
Stress UI and prolapse surgery (yes)
(V) General health
Weight [mean (SD)]
Body mass index (30)
Psychological distress (yes)
Physical health status (poor)
Co-morbidityf (yes)
(VI) Co-intervention
Anti-incontinence medication (yes)

Number (%)
47.7 (8.3)
89 (33.3)
178 (66.7)
67 (25.1)
126 (47.2)
74 (27.7)

228 (85.4)
39 (14.6)
12.2 (2.4)
81 (30.3)
101 (37.8)
184 (68.9)
65 (24.3)
18 (6.7)
1.64 (1.3)
81 (30.3)
20 (7.5)
106 (39.7)
60 (22.5)
39 (14.6)
14 (5.2)
172 (64.4)
56 (21.0)
39 (14.6)

50 (18.7)
25 (9.4)
44 (16.5)
46 (17.2)
21 (7.9)
26.4 (5.1)
26 (9.7)
50 (18.7)
55 (20.6)
53 (19.9)
31 (11.6)

a

Education: low ¼ no education, primary school or lower vocational school;
intermediate ¼ lower general secondary or middle vocational school;
high ¼ higher vocational school or university.
b
A total PRAFAB-Q score 14 points was defined as severe stress UI.37
c
Based on the method of the Pelvic Organ Prolapse Quantification (POP-Q)
system.
d
Including episiotomy in at least one delivery.
e
Recurrent stress UI.
f
Co-morbidity included: COPD (n ¼ 31) and cardiovascular problems
(n ¼ 22).

For the multivariable logistic regression analyses
we followed Steyerberg’s rules for relatively small data
sets.41 – 43 The models were constructed for each of the two
binary outcomes, using all specified prognostic indicators, and
forced into a full multivariable logistic regression model
to control for confounding or inter-correlations between
indicators, and calculate mutually adjusted odds ratios

Prognostic Indicators of Poor Outcome
(OR) for both binary outcomes of recovery. Indicators with a Pvalue 0.50 were then omitted one by one from the model
using the indicator with the highest P-value first (nonautomated backward selection).42,44 This procedure was
repeated, as recommended by Steyerberg et al.,42 until all
indicators with a P-value <0.50 were retained in the final
model. A liberal P-value <0.50 increases the chances of
identifying true predictors, limiting the bias in selected
coefficients.41,42 We examined the stability of the models
and forced back the excluded prognostic indicators one
at a time to examine significant change in prognostic
indicators and regression coefficients (followed by consideration of precision). Adjustments were made for anti-incontinence medication. We did not examine interaction terms
but relied on the main effects of the prognostic indicators. The
results are presented as OR with corresponding 95% confidence interval (95% CI). OR smaller than 1 indicate an
increased risk of poor outcome relative to the reference
category. Prognostic indicators with a significant contribution
in the models were based on a P-value  0.1. Univariate
OR were also calculated and presented to reflect the
strength of each relationship, together with the corresponding
95% CI.
The analyses were performed using SPSS software for
Windows (version 15.1, 2007). All patient data were included
in the analysis. Occasional missing values on baseline and
outcome variables will be completed using the expectation
maximization method available in SPSS software. Reported P
values were two-tailed.
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The physiotherapists recorded a mean number of 9.5 sessions
(SD ¼ 3.2) per patient. Two hundred thirty-five (88%) patients
ended the physiotherapy intervention within 12 weeks
(mean ¼ 9.2 weeks). The remaining 32 patients ended the
intervention within 16 weeks (mean ¼ 13.6 weeks). The
sessions lasted approximately 30–40 min. There were no
significant differences in mean number of sessions between
improved and non-improved women. The relative contributions
of the two most common types of intervention showed
that PFMT was used in 94% of all sessions, followed by
a combination of patient information, including written
materials, and some type of educational intervention (92%).
The relative contribution of exercises to improve posture and
PFM control during activities of daily life was 54%, that of
exercises to improve physical health 11%. Adjunctive therapies,
like biofeedback or electrical stimulation, were rarely used
(<8%). All patients were provided with a home exercise
program. None of the patients reported adverse effects.
Outcomes

About 43% (n ¼ 116) of the patients were recovered
as defined on the binary LS scale, and 59% (n ¼ 158) as
defined on the binary GPE score. The kappa coefficient for
agreement between these binary outcome measures was
0.61 (or Spearman’s r was 0.64).

Preparation for the Prognostic Analysis
RESULTS
Study Population

Thirty-six of the 71 eligible physiotherapists (51%), working
in 34 different private practices, agreed to participate. Major
reasons for not participating were the expected workload
(n ¼ 16), problems experienced in the communication with
physicians, and expected difficulty in data collection for
additional information (n ¼ 14) and lack of time (n ¼ 5).
Participating physiotherapists were all women with ample
experience in women’s health (mean ¼ 11.2 years [SD ¼ 3.3];
range ¼ 8–17 years).
Two hundred seventy-nine women enrolled in the study, 12
of whom were excluded from the analyses because they were
classified by the PRAFAB-Q as having mild UI ( 7 points). All
267 women included in the cohort completed the baseline
questionnaire items, PRAFAB-Q scores, and the outcome
measurements 12 weeks after the initiation of physiotherapy
intervention. The mean number of women included per
physiotherapist was 7.8 (SD ¼ 2.4; min–max ¼ 4–12). Fiftyfour percent of the women had been referred by GPs, the
others by urogynecologists. The study sample included
primarily women of Caucasian origin (97%) and 29% were
employed. The median time span between the first symptoms
of stress UI and enrolment was 2 years (1st–3rd IQ range ¼ 1–
10), with about 60% enrolling within 3 years. The demographic characteristics and prognostic indicators are presented in Table I. The majority of included women (85%)
were classified as having stress UI and 15% as mixed but
predominantly stress UI. About two-thirds of the included
women were over 45 years of age. The mean baseline UI
severity in terms of total PRAFAB-Q score was 12.2
(SD ¼ 2.4; min–max 8–18 points) while 30% (n ¼ 81) were
classified as having severe baseline stress UI (14 points on
the PRAFAB-Q).
Neurourology and Urodynamics DOI 10.1002/nau

The association between age (in years) as a continuous
indicator and the log odds of poor outcome showed no
association until the age of 45, and a continuous linear effect
above this age. Consequently, age  45 years was defined as
the reference group. The same pattern was also found for the
number of deliveries: no association with the log odds of a
poor outcome until two deliveries, but a linear increase in
women with three or more deliveries. We dichotomized
parity into <3 versus 3 vaginal deliveries for the logistic
regression analyses. We also explored the inter-correlations
between the prognostic indicators and found that menopausal
status was moderately correlated with age (Spearman correlation [or Kendall’s Tau-b] of 0.46). The mean VIF value of
1.12 (min–max ¼ 1.05–1.34), and corresponding Tolerance
statistics all >0.74 indicate no serious threat of multicollinearity between prognostic indicators. Most of the
selected prognostic indicators were univariately associated
with a poor outcome in both the outcome measures, and
shown in Tables II and III.
Prognostic Indicators of Poor Outcome

The final multivariable logistic regression analyses resulted
in 12 prognostic indicators associated with recovery based on
the binary LS scale (P-value  0.1), 11 of which were associated
with a poor outcome (Table II). They included lower education
compared to those with a high education, mixed UI, severe
stress UI, peri- and post-menopausal status, POP-Q stage III,
poor outcome of physiotherapy intervention for a previous UI
episode, prolonged second stage of labor (>90 min), BMI
greater than 30, high psychological distress, poor physical
health, and co-morbidity. Two indicators with a P-value
0.50 were not included in the final binary LS scale
model, viz. ‘‘previous incontinence and prolapse surgery’’
and parity.
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TABLE II. Univariable and Multivariable Logistic Regression Analyses Associated With Poor Outcome on the
y
Binary LS-Scale 12 Weeks After Initiation of Physiotherapy Intervention in 267 Women With Stress UI

Prognostic indicators

Univariable analyses OR
(95% CI)

Age (>45 years)b
Education (low-intermediate vs. high)
Type of UI (mixed UI)
Severe stress UI (14 points)
Menopausal status (peri- and menopausal)
Pelvic organ prolapse stage
0
1–2
3
Previous physiotherapyc
No
Yes, good outcome
Yes, poor outcome
Previous incontinence and prolapse surgeryc
(yes)
Parity (3)
Prolonged 2nd stage (>90 min)
Forceps/vacuum (yes)
Perineal laceration
 1st degree
2nd degree
3rd degree
Body mass index (30)
Psychological distress (yes)
Physical health status (poor)
Co-morbidity (yes)

0.98
0.35
0.12
0.19
0.77

(0.97–0.99)**
(0.20–0.60)**
(0.10–0.34)**
(0.10–0.34)**
(0.47–1.28)

Multivariable analysesa
OR (95% CI)
0.99 (0.97–1.01)
0.37 90.16–0.86)**
0.04 90.01–0.15)**
0.09 (0.03–0.21)**
0.41 (0.17–0.98)*

1
1.52 (0.86–2.68)
0.08 (0.01–0.58)**

1
0.95 (0.42–2.16)
0.10 (0.01–1.05)*

1
0.77 (0.41–1.45)
0.09 (0.02–0.40)**
0.49 (0.19–1.32)

1
1.80 (0.67–4.65)
0.05 (0.01–0.32)**
—

0.58 (0.32–1.06)*
0.61 (0.29–1.24)
0.34 (0.09–1.24)*

—
0.17 (0.05–0.56)**
0.27 (0.04–1.98)

1
1.46
0.44
0.55
0.26
0.16
0.49

1
2.31 (0.89–6.05)*
0.48 (0.15–1.58)
0.28 (0.08–0.94)**
0.29 (0.11–0.89)**
0.32 (0.11–0.87)**
0.40 (0.15–1.01)*

(0.79–2.67)
(0.20–0.95)*
(0.33–1.30)
(0.13–0.55)**
(0.07–0.36)**
(0.26–0.94)**

OR, odds ratio; 95% CI, 95% confidence interval.
*0.05  P-value  0.10.
**P-value <0.05.
y
Recovery was defined on the binary LS scale as  4 points (min –max LS-scale ¼ 3–12 points).
a
Full model of prognostic indicators with a P-value <0.50. Indicators associated with poor outcome and a P-value
 0.1 are in bold. Prognostic indicators with a P-value 0.5, which were deleted one by one from the final model,
were ‘‘Previous incontinence and prolapse surgery’’: OR (95% CI) ¼ 0.26 (0.04–1.95) and ‘‘Parity (3)’’: OR (95%
CI) ¼ 0.77 (0.34–2.21). Final model was adjusted for anti-incontinence medication: OR (95% CI) ¼ 2.27 (0.66–7.82).
b
Piecewise transformation in which  45 years of age was defined as the reference group and a continuous linear
effect above this age.
c
Recurrent stress UI.

The results of the final multivariable logistic regression
analyses of factors associated with a poor outcome on the
GPE score comprised eight prognostic indicators, seven of
which coincided with those found on the binary LS scale
(Table III). Indicators associated with a poor outcome were
severe stress UI, POP-Q stage III, poor outcome of physiotherapy intervention for a previous UI episode, three or more
vaginal deliveries, prolonged second stage of labor (>90 min),
BMI > 30, high psychological distress, and poor physical
health. Two indicators with a P-value 0.50 were not included
in the multivariable logistic regression model based on the
binary GPE score, viz. co-morbidity and age.

with those found based on the binary GPE score. The
difference between the two outcome measures is plausible
and may be related to the less rigorous definition of recovery,
that is, moderately, much and very much better, used for the
binary GPE score. The binary LS scale was defined as almost
the best attainable score ( 4 points; min–max ¼ 3–12) for the
items of frequency, amount, and protection. Hardly any of the
patients classified as ‘‘recovered’’ were using pads, illustrating
their confidence and ability to control their continence.35 We
consider both outcome measures to be relevant when
providing caregivers and patients with information on the
potential prognostic indicators associated with poor recovery,
to allow informed decisions.

DISCUSSION

The recovery rate 12 weeks after initiation of the physiotherapy intervention was 43% on the binary LS scale and 59%
on the binary GPE score. A comprehensive set of frequently
reported risk factors was examined for its association with
poor outcome of physiotherapy intervention. The results of
this prospective cohort study demonstrate strong negative
associations between reported risk factors and recovery,
though the associations vary between outcome measures.
We identified 11 prognostic indicators associated with poor
outcome based on the binary LS scale, 7 of which coincided
Neurourology and Urodynamics DOI 10.1002/nau
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The prognostic indicators identified in our study on the
basis of both outcome measures show that women with
severe stress UI at baseline, POP-Q stage > II, poor outcome of
physiotherapy for a previous episode, prolonged second stage
of labor (>90 min), BMI > 30, high psychological distress, and
poor physical health are more likely to show poor recovery.
The last three of these indicators might be modifiable by
additional interventions (e.g., life-style changes and motivational interviewing) or by targeted interventions by other

Prognostic Indicators of Poor Outcome
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TABLE III. Univariable and Multivariable Logistic Regression Analyses Associated With Poor Outcome on the
y
Binary GPE Score 12 Weeks After Initiation of Physiotherapy Intervention in 267 Women With Stress UI

Prognostic indicators

Univariable analyses OR
(95% CI)

Multivariable analysesa
OR (95% CI)

0.99 (0.98–1.00)*
0.43 (0.24–0.78)**
0.68 (0.34–1.36)
0.38 (0.23–0.64)**
1.02 (0.61–1.68)

—
0.62 (0.29–1.34)
0.61 (0.26–1.44)
0.48 (0.23–0.98)**
0.68 (0.35–1.34)

1.99 (1.06–3.72)*
0.88 (0.02–0.39)**

1
1.70 (0.77–3.75)
0.10 (0.02–0.53)**

0.45 (0.24–0.85)**
0.12 (0.04–0.34)**
0.44 (0.19–1.20)

1
0.63 (0.28–1.41)
0.10 (0.03–0.34)**
0.61 (0.20–1.88)

0.43 (0.24–0.78)**
0.48 (0.24–0.45)**
0.36 (0.12–1.12)*

0.37 (0.17–0.78)**
0.39 (0.16–0.95)**
0.43 (0.11–1.75)

0.81 (0.44–1.19)
0.35 (0.17–0.72)**
0.39 (9.17–0.90)**
0.31 (0.16–0.59)**
0.14 (0.07–0.28)**
0.66 (0.36–1.20)

1
0.86 (0.38–1.98)
0.53 (0.21–1.34)
0.21 (0.07–0.60)**
0.41 (0.17–0.99)**
0.20 (0.09–0.45)**
—

Age (>45 years)b
Education (low-intermediate vs. high)
Type of UI (mixed UI)
Severe stress UI (14 points)
Menopausal status (peri- and menopausal)
Pelvic organ prolapse stage
0
1–2
3
Previous physiotherapyc
No
Yes, good outcome
Yes, poor outcome
Previous incontinence and prolapse surgeryc
(yes)
Parity (3)
Prolonged 2nd stage (>90 min)
Forceps/vacuum (yes)
Perineal laceration
 1st degree
2nd degree
3rd degree
Body mass index (30)
Psychological distress (yes)
Physical health status (poor)
Co-morbidity (yes)

OR, odds ratio; 95% CI, confidence interval.
**P-value <0.05.
*0.05  P-value  0.10.
y
Recovery was defined on the binary GPE score as ‘‘moderately to very much better’’.
a
Full model of prognostic indicators with a P-value <0.50. Indicators associated with poor outcome and a P-value
 0.1 are in bold. Prognostic indicators with a P-value 0.5, which were deleted one by one from the final model,
were ‘‘Co-morbidity’’: OR (95% CI) ¼ 1.12 (0.52–2.75) and ‘‘Age’’: OR (95% CI) ¼ 1.00 (0.98–1.01), Final model was
adjusted for anti-incontinence medication: OR (95% CI) ¼ 1.61 (0.53–4.89).
b
Piecewise transformation in which  45 years of age was defined as the reference group and a continuous linear
effect above this age.
c
Recurrent stress UI.

experts (e.g., dieticians and psychologists), but are probably
hardly modifiable during a 12-week physiotherapy intervention. The negative association between a prolonged second
stage of labor and poor outcome may be explained by
biological causes resulting in problems with anatomical
structures and physiological function (e.g., pelvic floor fascial
support), pudendal nerves (supplying the pelvic organs), and
the pelvic floor. More generally, if the severity of stress UI,
prolapse, or symptoms (bother) is not reduced by a 12-week
physiotherapy intervention, patients should be referred to an
urogynecologist for further diagnostics or management. Both
our prognostic models suggest that age, perineal laceration up
to third degree, and forceps- or vacuum-assisted delivery are
not associated with poor outcome. These prognostic indicators
might have a favorable natural course or have the potential
to be improved to a satisfactory level by physiotherapy
intervention.
The simplest method to predict poor outcome might be
based on those factors on which both models agree, or on the
prognostic indicators associated with poor outcome in terms
of GPE score. Although the GPE score may not be perfect as a
gold standard, it has high face validity and is strongly
associated with both the total PRAFAB-Q35 and the LS scale,
as was demonstrated by the high kappa coefficient for
agreement in this and a previous study.37
Neurourology and Urodynamics DOI 10.1002/nau

Strengths and Weaknesses

The strength of this multi-center study is the completeness
of the data at baseline and at 12 weeks and the blinded
outcome measurements. The prognostic indicators and outcome measures we used were simple and easy to collect and
did not require extensive training for the therapists. Despite
its completeness, our study may have had some limitations,
including patient selection bias, potential recall bias, and
misclassification of the prognostic indicators and outcome
measurements. Recruitment of eligible participants was left to
the physiotherapists, and it is possible that not all newly
referred and eligible patients were consecutively included.
Recall bias for outcome measurements is not very likely
because patients completed the simple and easy outcome
questionnaires at 12 weeks, returning them within 7 days by
return envelope, so that the physiotherapists were unaware of
the results. Completion of all forms in the study protocol
required a good relationship and easy communication
between physiotherapists and referring physicians. The
therapists checked the baseline questionnaire for completeness and consistency with referral data. Although it was easy
for them to contact the referring physicians for additional
information or discussion, this does not guarantee that
aspects like the degree of perineal laceration are correctly
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coded in the physician’s records, as was demonstrated by
Brubaker et al.45 The same uncertainty applies to the location
of episiotomy and whether it was elective or restricted to
selected cases. The impact of various obstetric interventions
on the development of stress UI, including forceps- or vacuumassisted delivery and episiotomy, which might lead to serious
perineal trauma, is still controversial but seems not to be
associated with poor outcome.
Prognostic research aims to find causal associations. A
prognostic indicator is believed to be causally related to an
outcome if the association remain when confounding is
excluded. Nevertheless, our findings need to be confirmed in
other studies and other populations. The key difference
between RCTs and observational studies is that cohort studies
are subject to confounding, which might threaten their
validity, so careful attention to confounders is a critical
aspect. Our physiotherapy intervention was not strictly
protocolized, as is often the case in RCTs, but based on a
clinical guideline for the diagnosis and treatment of women
with stress UI.33 This may have resulted in more treatment
heterogeneity or confounding by indication, which is difficult
to adjust in observational research. However, the prognostic
indicators were studied in a sample of community-dwelling
women, using a comprehensive set of potential risk factors
and data collected by a large number of therapists and centers.
We therefore believe that the results are more generalizable to
other community-based cohorts than those based on highly
selected patients as in RCTs. Patients in RCTs do not really
reflect the many variable conditions, co-morbidities, and other
health status characteristics of patients in everyday clinical
practice. The estimated improvement rates in our study were
in line with those based on systematic reviews of RCTs, and
are not overoptimistic. However, this does not guarantee
unbiased estimates of the treatment effects. Furthermore,
other prognostic indicators not measured in this study (e.g.,
smoking behavior or a family history) may have affected the
natural or clinical course of recovery. It should be noted that
the prognostic models might be less applicable for the younger
(<30 year) and older patient groups (>60 year), as both
groups were underrepresented in this cohort (about 4% and
5%, respectively). In addition, we cannot compare the results
of our cohort with those found in other study populations
because, as far as we know, no similar study has been done
before. Hence, application of our models in other communitybased populations and different clinical settings is necessary
to confirm the generalizability of these prognostic indicators
of poor outcome.
Another point needing attention is that we included many
indicators in the models compared to the frequency of the
outcomes. Overfitting may decrease the stability of the model
and is mainly determined by the number of events in the
smallest outcome category of patients.41 – 43,46,47 Overfitting
bias was minimized by using Steyerberg rules42,43 by excluding prognostic indicators with a P-value 0.50. The stability
and precision of the regression coefficients of the final models
were examined by forcing back the excluded prognostic
indicators one at a time to examine significant change in the
regression coefficients, which we did not observe. The rule of
thumb that logistic models should be used with a minimum of
10 events per variable is based on a few simulation studies,46
in which only the number of events was varied and not the
sample size and distribution of effects of the binary predictors.
Vittinghof and McCulloch46 conducted a large simulation
study of other influences on confidence intervals, type I error,
relative bias, and model performance measures. They concluded that the rule of thumb of 10 can be relaxed. The
Neurourology and Urodynamics DOI 10.1002/nau

prevalence of the smallest outcome category was 41%, which
is rather high. In this respect, the standardized response
mean48 (ratio of individual change to the SD of that change) of
both outcome measures were large (>2.0, data not shown) and
we did not find a serious threat of multi-collinearity, which
may have prevented serious bias and unduly optimistic
results.47,49

Relevance of the Findings

If our prognostic indicators prove to be valid, the results of
our study may have several implications for clinical practice
and research. First, the results can be used to inform patients
about their prognosis and to schedule additional targeted
interventions for related problems that also need to be
addressed. These indicators could also be used in randomized
controlled trials to achieve a balance between control and
intervention groups. Differences in the prevalence of prognostic factors might also explain the variable cure or improvement rates reported in systematic reviews.5 – 8 Our findings
underscore the importance of developing and incorporating
other, targeted interventions for potentially modifiable risk
factors, with greater emphasis on patient education to
improve self-control and self-efficacy, behavioral strategies,
life-style changes, physical health or combined interventions,
together with other health professionals, to address psychological distress (depression), body weight, and adequate
management of co-morbidities like COPD and cardiovascular
diseases.

CONCLUSION

Identifying patients at risk of poor outcome is crucial for
clinical practice and research. This study provided robust
evidence for clinically meaningful prognostic indicators
of poor short-term outcome of physiotherapy for stress UI.
However, these findings need to be confirmed in other
community-based populations and clinical settings. Further
research should also evaluate specific treatment strategies
based on these prognostic indicators of poor outcome.
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