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ABSTRACT

Objective: To compare the 12-year effectiveness of pelvic floor muscle training versus midurethral sling surgery for moderate to
severe female stress urinary incontinence.

Design: Observational follow-up study of a randomised controlled trial.

Setting: Conducted at the Division of Gynaecology, University Medical Centre Utrecht, The Netherlands.

Population: Women from the PORTRET study experiencing moderate to severe stress urinary incontinence.

Methods: A validated questionnaire was sent to participants.

Main Outcome Measures: The primary outcome was subjective improvement in urinary incontinence symptoms. Secondary
outcomes included subjective cure, severity of incontinence, impact of incontinence as urogenital symptom and cross-over and
re-operation rates.

Results: In this long-term study, 184 of 386 (47.7%) women responded to the questionnaire. Cross-over (86.9%) from the initial
physiotherapy group to surgery was very high. No statistically significant differences were found in the intention to treat anal-
ysis. However, the post hoc analysis showed that women who underwent physiotherapy only reported a statistically significant
lower improvement compared to those who underwent initial surgery (50.6% absolute difference; 95% CI 28.2-73.1) or surgery
after physiotherapy (49.7% absolute difference; 95% CI 25.8-73.7). Subjective cure, decrease in perceived severity and impact of
urinary incontinence also statistically significantly favoured women who underwent (initial) surgery Re-operation was reported
by 4.6% of women.

Conclusion: This 12-year follow-up study showed a very high cross-over rate to surgical treatment, considering a substantial
proportion of non-responders. Midurethral sling surgery, either initial or after physiotherapy, statistically significantly improved
subjective outcomes for moderate to severe stress urinary incontinence as compared to pelvic floor muscle physiotherapy only
in the long-term.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
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1 | Introduction

Stress urinary incontinence (SUI) is a common condition that
has a negative impact on the quality of life for millions of women
worldwide [1, 2]. It is defined by the International Continence
Society as: ‘The complaint of any involuntary loss of urine on ef-
fort or physical exertion (e.g sporting activities) or on sneezing or
coughing’ [3]. Pelvic floor muscle training (physiotherapy) and
midurethral-sling surgery (surgery) are both primary treatment
modalities for SUI.

In the Physiotherapy OR Tvt Randomised Efficacy Trial
(PORTRET), the clinical- and cost-effectiveness of physiother-
apy versus surgery as primary treatment for moderate to severe
SUI were compared. At 12months follow-up, outcomes of the
PORTRET study favoured women who received surgery, either
initially or after physiotherapy, compared to physiotherapy only.
Furthermore, after 12 months the frequency of cross-over to sur-
gery was 49.0% and a re-operation was performed in 7/314 (2.2%)
of women [4].

Studies focusing on the long-term effectiveness of sling surgery
report high subjective cure rates [5-7]. Regarding long term ef-
fectiveness of physiotherapy, literature is scarce and outcomes are
heterogeneous [8, 9]. Long-term follow-up of midurethral sling
surgery and pelvic floor muscle therapy compared in a randomised
controlled trial has not been performed to date. The aim of our
study is to present long-term outcomes of the PORTRET study.

2 | Methods
2.1 | Study Design

We performed a long-term follow-up of the PORTRET study using
patient reported outcome measures. Questionnaires were sent by
post to patients who were previously enrolled in the original study.
For this long-term follow-up, women from participating centres
with at least four inclusions in the PORTRET study were included.
Protocol of the PORTRET study design, in- and exclusion criteria,
the randomisation process and surgical and physiotherapy tech-
niques have been published previously [4, 10].

Initial physiotherapy and initial surgery were compared in an in-
tention to treat analysis. Since at the initial 12 months follow-up
already 49.0% of women had crossed over from physiotherapy to
surgery, we did not only focus on the intention to treat analysis,
but also on a post hoc analysis [4]. In this post hoc analysis three
treatment modalities were compared; women who underwent
surgery, women who underwent surgery after physiotherapy
and women who underwent physiotherapy only.

2.2 | Outcomes

The primary outcome was defined as subjective improvement
of urinary incontinence, measured with the use of the validated
Patient Global Impression of Improvement (PGI-I) [11, 12]. This
questionnaire uses a 7-point Likert scale that ranks the response
to a single question from ‘very much worse’ to ‘very much
better. In concordance with other studies, improvement was

considered to be clinically significant if the patient's response
was ‘much better’ or ‘very much better’, thus responses were di-
chotomised into ‘improvement’ and ‘no improvement’ [13-15].

Secondary outcomes included severity of incontinence, subjective
cure, and urogenital symptoms. The Patient Global Impression of
Severity (PGI-S) was used to assess severity of incontinence on a
4-point Likert scale. Responses were dichotomised into ‘no symp-
toms’ and ‘symptoms’ (mild, moderate, or severe) [13]. Subjective
cure was defined as a negative response to the question from
the validated Dutch version of the Urogenital Distress Inventory
(UDI): ‘Do you experience urine leakage related to physical activ-
ity, coughing, or sneezing?’ [16, 17] Responses were dichotomised
into ‘cure and “no cure™. Lastly, urogenital symptoms were also
measured with the validated Dutch version of the UDI [16, 17] The
five UDI domains analysed were: urinary incontinence, overac-
tive bladder, obstructive micturition, discomfort or pain and gen-
ital prolapse. Change from baseline in UDI domain scores were
compared. The UDI scores range from 0 to 100, with lower scores
indicating less bother caused by urogenital symptoms. To facilitate
interpretation of the clinical relevance of changes in UDI, effect
sizes were calculated.

Lastly, patients were asked if they underwent any urogenital
re-operation.

2.3 | Statistical Analysis

We expected a limited response rate inherent to long-term outcome
studies. Therefore, we decided to perform two separate analyses;
one for women who responded to the questionnaire, referred to as
‘responders only’, and one for all women who entered the study,
referred to as ‘all women’. For those who did not respond, referred
to as ‘non-responders’, outcomes at 12months were used for the
last observation carried forward principle. Treatment effects on
binary variables, including PGI-I [improvement], PGI-S [no symp-
toms| and subjective cure [cure], are presented as absolute change
in percentage points between groups with 95% confidence inter-
val (CI). Statistical significance was assessed using Fisher's exact
test. Furthermore, for continuous data, change in UDI score over
time within each treatment strategy was analysed using a paired-
samples Student's ¢-test. An independent Student's t-test was used
to compare mean changes in UDI scores between the treatment
strategies. To aid the interpretation of the changes, effect sizes
were calculated with the use of Cohen's d test. An effect size of
0.3 or less was considered small, more than 0.3-0.8 moderate, and
more than 0.8 large [18]. All statistical analyses were performed
with the use of IBM SPSS Statistics [19].

3 | Results
3.1 | Study Population

Data in the PORTRET study was collected from March 2008
through May 2010 [4]. In our long-term follow-up, data was col-
lected from September 2020 through March 2023. The mean fol-
low-up time in our study was 11.9years, with a range from 10.5
to 14.8years. Flowchart of the long-term follow-up is shown in
Figure 1.
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FIGURE1 | Long term follow-up. *186 initial physiotherapy and 200 initial surgery.

In the PORTRET study, 417 women were originally analysed
[4]. Firstly, 12 women were excluded because they were not ap-
proached based on <4 inclusions in the original participating
hospital. Of the 405 women contacted, 7 were reported to have
died, and 12 women actively responded that they did not want
to participate, leaving 386 women to be included in our study
(200 initial surgery and 186 initial physiotherapy). Of these 386
women, 184 filled in the questionnaire, resulting in a 47.7% re-
sponse rate. Of these 184 responders, 84 women were originally
randomised in the physiotherapy group and 100 women in the
surgery group. In the physiotherapy group, a total of 73 women
(86.9%) reported to have crossed over to surgery and 11 women
received physiotherapy only. In the initial surgery group, 6 (6%)
had additional physiotherapy due to urinary incontinence prob-
lems; four had SUT symptoms and two had urge urinary inconti-
nence (UUT) symptoms. For the non-responders, the flow chart
shows the distribution of their treatment modalities at 12 months
follow-up in the original trial.

3.2 | Intention to Treat Analysis

Baseline characteristics were similar in both original treat-
ment groups and have been published previously [4]. Detailed
baseline characteristics, stratified by responder status and al-
located treatment, can be found in the Supporting Information
(Table S1). Primary and secondary outcomes according to ran-
domisation are presented in Table 1 for both the responders only
as well as for all women. In the analysis of the responders only,
no statistically significant differences were found in any out-
comes between women who underwent initial surgery or initial
physiotherapy. In the analysis of all women, subjective improve-
ment (absolute difference 20.8%; 95% CI 12.1-29.6), severity of
incontinence (absolute difference 13.0%; 95% CI 3.4-22.5), and

subjective cure (absolute difference 23.8%; 95% CI 13.9-33.7)
statistically significantly improved in favour of initial surgery
compared to initial physiotherapy. Women in the initial surgery
group improved statistically significantly more compared to the
women in the initial physiotherapy group on the urinary incon-
tinence domain of the UDI, with a moderate effect size (0.38;
95% CI 0.12-0.59). Other domains of the UDI were not statisti-
cally significant different between the groups.

3.3 | Post Hoc Analysis

Primary and secondary outcomes according to the three treat-
ment modalities are presented in Table 2 for both the responders
only as well as for all women. The long-term follow-up shows
that subjective improvement was statistically significant more
often reported by women who underwent surgery as compared
to physiotherapy only; both for women who underwent initial
surgery (absolute difference 50.6% (95% CI 28.2-73) for respond-
ers only and 62.1% (95% CI 49.7-74.6) for all women), as well
as for women who crossed over from physiotherapy to surgery
(absolute difference 49.7% (95% CI 25.8-73.7) for responders
only and 63.3% (95% CI 50.2-76.3) for all women). In addition,
severity of incontinence statistically significantly improved
among women who underwent surgery compared to physiother-
apy only; both for women who underwent initial surgery (abso-
lute difference 33.6% (95% CI 4.4-62.9) for responders only and
50.3% (95% CI 37.5-63.1) for all women), as well as for women
who crossed over from physiotherapy to surgery (absolute dif-
ference 43.1% (95% CI 16.1-70.1) for responders only and 57.0%
(95% CI 43.3-70.7) for all women). Furthermore, the subjective
cure rate was statistically significantly higher among women
who underwent surgery compared to physiotherapy only; both
for women who underwent initial surgery (absolute difference
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52.5% (95% CI 23.0-82.0) for responders only and 66.4% (95% CI
55.7-77.1) for all women), as well as for women who crossed over
from physiotherapy to surgery (absolute difference 55.4% (95%
CI 26.1-84.7) for responders only and 66.5% (95% CI 54.5-78.5)
for all women).

Regarding urogenital symptoms on the five domains of the UDI,
the only statistically significant differences were found in the
urinary incontinence domain. Women who underwent surgery,
initially or after physiotherapy, improved significantly more on
this UDI domain compared to women who underwent phys-
iotherapy only. The effect sizes were large both for responders
only (physiotherapy only compared to initial surgery 0.93 (95%
CI0.29-1.56) and physiotherapy only compared to surgery after
physiotherapy 0.95 (95% CI 0.30-1.60)) as well as for all women
(physiotherapy only compared to initial surgery 1.36 (95% CI
1.04-1.69) and physiotherapy only compared to surgery after
physiotherapy 1.39 (95% CI 1.03-1.74)). No statistically signifi-
cant differences were found in the other UDI domains between
the treatment modalities.

3.4 | Re-Operation

Long-term urogenital re-operations were reported by 8 of 173
responders that received mid-urethral sling surgery (4.6%): 5
were due to a complication from surgery, 2 due to recurrence
of urinary incontinence and 1 was due to recurrence of urinary
incontinence combined with a complication of surgery.

4 | Discussion
4.1 | Main Findings

In this 12-year long-term outcome study of women previously
included in the PORTRET study, we found a high cross-over rate
(86.9%) from initial physiotherapy to surgery. In the intention
to treat analysis for those who responded, we could not demon-
strate statistically significant differences between groups, but
this was obviously biased by the high cross-over rate to surgery.
In the post hoc analysis we compared three treatment modali-
ties; initial surgery, physiotherapy after surgery and physiother-
apy only. We demonstrated that women with moderate to severe
urinary stress incontinence experienced statistically signifi-
cantly better subjective outcomes after surgery, either initially
or after physiotherapy, compared to those who received physio-
therapy only. In addition, treatment with physiotherapy before
surgery did not result in additional benefits compared to surgery
alone. The high effect sizes of the UDI urinary incontinence do-
main between women who underwent physiotherapy only and
(initial) surgery indicate a strong clinical relevance of our find-
ings. Re-operation was reported by 8/173 (4.6%) of women.

4.2 | Strengths and Limitations

This study presents long-term follow-up data of a Dutch nation-
wide, multi-centre, randomised controlled trial, where cross-
over was allowed. In addition, validated outcome measures were
used, such as the PGI-I and PGI-S [11-13]. We focused solely

on patient-reported outcome measures, as these are the most
reliable indicators of symptom-related distress, often underes-
timated by health care providers [20, 21]. Women who crossed
over to surgery in the long-term were not actively approached
for further treatment, ensuring that their decision to undergo
surgery in the long-term was made independently and without
external influence. A limitation of our study was the absence
of monitoring long-term adherence of responders to pelvic floor
muscle therapy. It could be argued that a lack of adherence com-
promises the validity of the comparison, as patients who do not
adhere to physiotherapy may not fully realise the potential ben-
efits of the exercises. However, non-adherence may also indicate
the limited effect of the physiotherapy itself, as patients may dis-
continue treatment if they perceive minimal benefit. Moreover,
by assessing adherence retrospectively, recall bias would have
been a limitation in interpreting our results. By focusing on
treatment strategy, rather than solely on the treatment itself, our
study reflects the outcomes that are likely to occur in routine
clinical practice, where adherence to physiotherapy without
any form of extra motivation may vary. Overall, we believe our
approach provides valuable insights into the daily practice of
physiotherapy as an initial treatment strategy for moderate to se-
vere SUI. Furthermore, another limitation of our study was the
limited sample size, due to the 47.7% response rate to the ques-
tionnaire. In order to account for this we decided to use the last
observation carried forward principle for the non-responders
and impute this data into our database by the all women anal-
ysis. Nevertheless, this approach may underestimate the cross-
over rate or overestimate outcomes. This has to be recognised as
a limitation, although it probably shows the most positive sce-
nario for physiotherapy.

4.3 | Interpretation

Long-term patient improvement rates following initial sur-
gery were 87.0% among responders only and 86.7% among all
women, which is consistent with existing literature reporting
87%-89% improvement rates after 17-20years follow-up of
midurethral sling surgery [5-7]. Patient improvement rates fol-
lowing initial physiotherapy were 79.5% among responders only
and 65.9% among all women. However, this effect is most likely
largely attributed to the effect of surgery, due to the high cross-
over rate to surgery. Consequently, the subjective improvement
rates in the physiotherapy only group in the post hoc analysis,
36.4% (responders only) and 24.6% (all women), likely provide a
more accurate assessment of the effectiveness of physiotherapy.
Bo et al. reported a 41%-85% improvement in SUI complaints
with physiotherapy over the long-term, with a wide variety of
long-term adherence [9]. Our post hoc analyses showed lower
improvement rates for the physiotherapy only group, possibly
because treatment success depends on patient adherence, which
is challenging to maintain and monitor especially in the long-
term [8, 9].

Moreover, in the post hoc analysis subjective improvement in
the surgery after physiotherapy group was similar compared
to the initial surgery group. These results are in line with re-
search by Sung et al., who found no clinically significant differ-
ence in urinary symptoms at 12months when combining pelvic
floor muscle therapy with midurethral sling surgery compared
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to sling surgery alone [22]. One might argue that promoting a
treatment strategy to women that starts with physiotherapy is
justified by its perceived safety, given the lack of negative side ef-
fects. However, since the beneficial effects are not proven, coun-
selling women with accurate outcome figures for all treatment
modalities could prevent a delay in receiving the most effective
treatment.

Furthermore, it is noticeable that in our study there was no sta-
tistically significant increase in overactive bladder symptoms
after surgery. Long-term literature reports de novo overactive
bladder complaints in 9%-42% of women undergoing surgery
[6, 7, 23]. This discrepancy in results may be due to different
definitions, or single-item versus domains scores used in these
questionnaires for overactive bladder symptoms.

Regarding cross-over rates, 49.0% of women crossed over after
12months follow-up [4]. In this long-term follow-up, 86.9% of
responders and at least 61.3% of all women crossed over to sur-
gery, assuming all 61 non-responders who received physiother-
apy only at 12months follow-up did not cross-over to surgery in
the long term. This indicates that even in the long-term, women
tend to cross-over to surgery on their own initiative. Literature
reports long-term surgery rates after physiotherapy ranging
from 4.9% to 58% [9]. Our cross-over rate is higher, possibly due
to our selection bias. We only included women with moderate
to severe symptoms and excluded those with mild symptoms,
and women with a preference for surgery might have been
more likely to participate in the PORTRET study. Participating
allowed them the chance to go to surgery directly instead of
having to follow the regular protocol of physiotherapy first [4].
However, this possible selection bias is expected to be less pres-
ent in the long-term, as women who preferred surgery probably
would have crossed over earlier.

Lastly, in this long-term follow-up urogenital re-operation was
reported by 8/173 (4.6%) of women, primarily due to complica-
tions after surgery. The frequency of re-operations was compa-
rable with the 3%-5% described in literature [24, 25].

5 | Conclusion

At the 12-year follow-up of the PORTRET study, there was a very
high cross-over rate from physiotherapy to surgery, taking into
account a considerable proportion of non-responders. Women
experienced statistically significantly better subjective outcomes
for moderate to severe SUI after midurethral sling surgery, ei-
ther initially or after physiotherapy, compared to women who
underwent pelvic floor muscle physiotherapy only. Pelvic floor
muscle therapy prior to surgery did not augment outcomes com-
pared to initial surgery and no differences in overactive blad-
der or urogenital symptoms were found between the treatment
modalities. Consequently, patients should be informed on the
persistent higher satisfaction associated with surgery, the like-
lihood of cross-over to surgery following initial physiotherapy,
and the low probability of needing an urogenital re-operation
after mid-urethral sling surgery in the long-term. In practice, we
consider it important to inform women with moderate to severe
SUI of these long-term results and offer them the option having
midurethral sling surgery, even without prior physiotherapy.
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