
Neurourology and Urodynamics 32:449–454 (2013)

Randomized Controlled Trial of Physiotherapy for
Postpartum Stress Incontinence: 7-Year Follow-Up

Chantale Dumoulin,1,2* Claudine Martin,1 Valérie Elliott,1,2 Daniel Bourbonnais,1,3 Mélanie Morin,4
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Montreal, Québec, Canada

Objective: To estimate the long-term effect of intensive, 6-week physiotherapy programs, with and without deep
abdominal muscle (TrA) training, on persistent postpartum stress urinary incontinence (SUI). Methods: The study
was a single-blind randomized controlled trial. Fifty-seven postnatal women with clinically demonstrated persistent
SUI 3 months after delivery participated in 8 weeks of either pelvic floor muscle training (PFMT) (28) or PFMT
with deep abdominal muscle training (PFMT þ TrA) (29). Seven years post-treatment, 35 (61.4%) participants agreed
to the follow-up; they were asked to complete a 20-min pad test and three incontinence-specific questionnaires with an
assessor blinded to each participant’s group assignment. Results:: Of the 35 (61.4%) who agreed to the follow-up: 26
(45.6%) took the 20-min pad test (12 PFMT and 14 PFMT þ TrA) and 35 (61.4%) completed the questionnaires
(18 PFMT and 17 PFMT þ TrA). The baseline clinical characteristics of the follow-up and non-follow-up participants
were not significantly different; nor did they differ between PFMT and PFMT þ TrA participants enrolled in the
follow-up study. At 7 years, the pad test scores for the PFMT group did not differ statistically from those of the
PFMT þ TrA group. When combining both treatment groups, a total of 14/26 (53%) follow-up participants were still
continent according to the pad test. Conclusion: The addition of deep abdominal training does not appear to further
improve the outcome of PFM training in the long term. However, benefits of physiotherapy for postpartum
SUI, although not as pronounced as immediately after the initial intervention, is still present 7 years post-treatment.
Neurourol. Urodynam. 32:449–454, 2013. � 2013 Wiley Periodicals, Inc.
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INTRODUCTION

Stress urinary incontinence (SUI) is an important health is-
sue affecting up to 38% of premenopausal parous women.1,2

Those women who develop SUI during pregnancy or puerperi-
um, without remission 3 months after delivery, have a high
risk of symptom persistence 5 years later.3 Thus, special atten-
tion should be paid to this high-risk subgroup.

Three randomized controlled trials have focused on pelvic
floor muscle (PFM) physiotherapy training as a treatment for
persistent postpartum SUI.4–6 Pooled data from the three con-
trolled trials suggests that PFM-trained women were signifi-
cantly less likely to be urinary incontinent 6–12 months
following delivery (about 20% less; RR 0.79, 95% CI: 0.70–
0.90).7 The effect was greater in our trial (Dumoulin et al.)6 as
compared to those of Glazener’s5 and Wilson’s4 in which the
postpartum women received a less intensive intervention (i.e.,
more home vs. clinic based electrical stimulation and PFM
training program) and had fewer contacts with the health pro-
fessionals (three to four visits over a 6-month period vs. a
weekly visit throughout an 8-week intensive intervention).

Although the effectiveness of PFM training has been dem-
onstrated in the short term,7 it is unclear if the results can be
maintained over time or subsequent to further deliveries.
Only one of the three trials has looked at long-term continuity

of the effect.8 In a 6-year follow-up study to the initial index
delivery study, Glazener et al.8 found no differences in the
prevalence of urinary incontinence between the PFM-trained
women and the control group that had received standard
postnatal care (which included a brief description on pelvic
floor exercises). However, Glazener’s study included a less in-
tensive PFM intervention and fewer patient and health profes-
sional contacts, which might have influenced the long-term
efficacy.
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Additionally, based on cohort studies that indicate transver-
sus abdominis muscle (TrA) contractions increase intra-vaginal
pressure9 and induce bladder neck elevation,10 indirect train-
ing of the PFM via the TrA has been advanced as a new stand
alone or combined treatment method for SUI in women.11,12

However, according to recent systematic reviews, there has
only been one randomized control trial on SUI in women in-
vestigating the effect of TrA training alone, for which the
results were inconclusive, and only one randomized control
trial, our 2004 study,6 comparing the addition of TrA training
to PFM training.13,14 The 2004 study compared PFM training
with and without the addition of TrA training, applying the
same amount of contraction time, frequency of training, and
therapist sessions to each intervention group.6 In the short
term, we found both interventions to be effective in treating
SUI in women, but there was no significant additional effect
from adding TrA to PFM training.6 However, the impact on
the sustained long-term effect remained in question.

Thus, the aim of this study was to evaluate the long-term
effect of an intensive 8-week physical therapy program of
PFM training with and without the addition of TrA training
on persistent postpartum SUI, 7 years post-treatment.

MATERIALS AND METHODS

Initially, women were recruited from 2001 to 2002 at
Sainte-Justine Hospital’s obstetrics clinic during their annual
gynecological visit. All had SUI symptoms as defined by the
International Continence Society15: one urinary incontinence
episode at least once a week, 3 months or more after their last
delivery. Women were excluded if they had SUI onset prior to
pregnancy or delivery, previous surgery for SUI, a neurological
or psychiatric disease or a major medical condition, or took
medication that could interfere with their evaluation or treat-
ment. Women were also excluded if they were pregnant, had
a moderate to severe urogenital prolapse (Pelvic Organ Pro-
lapse Quantification System stage II or higher),16 involuntary
detrusor contractions during cystometry, and could not under-
stand French or English instructions. A balanced block ran-
domization schedule generated from a table of random
numbers was used to achieve stratified randomization.17

Participants were stratified into three groups based on parity
(primipara and multipara) and the severity of incontinence—
based on pad test results (5–10 g and more than 10 g of leak-
age on pad test).18 A research investigator not involved in any
of the interventions or outcome assessments told the women
which group they were assigned to; evaluators and clinicians
involved in the treatment groups had no access to the ran-
domization procedure. Additionally, the evaluators were also
blinded to the group allocations (they were kept from know-
ing to which group subject were assigned) and women were
asked not to reveal their group allocation to evaluators.6

Women were allocated to a control group (8 weekly sessions
of relaxation massage for the back and extremities with a
physiotherapist) or to 8 weeks of PFM training with or with-
out TrA training. Physical therapy sessions for the PFM
training group consisted of a 15-min period of electrical stim-
ulation followed by 25 min of PFM exercises. The PFM þ TrA
training group received an additional 10-min session of deep
abdominal muscle exercises. In addition to a weekly physical
therapy session throughout the 8-week period, both groups
had either a PFM program with or without abdominal exer-
cises to follow at home, once a day, 5 days a week.6 The prima-
ry outcome measure consisted of a modified 20-min pad
test.18 The secondary outcome measures included a Visual An-
alog Scale (VAS—describes how the respondent perceives the

burden of incontinence),19 the Urogenital Distress Inventory
(UDI),20,21 the Incontinence Impact Questionnaire (IIQ),20,21

and measurements of PFM function.22 Complete study meth-
ods, detailed interventions, and post-treatment outcomes
were reported previously.6

Out of 64 women recruited, 62 completed the first phase of
the randomized control trial. Post-treatment, more than 70%
(31/43) of the women in the two treatment groups, 14/20 in
the PFM training and 17/23 in the PFM þ TrA training, were
continent on pad testing compared with 0% (0/19) of women
in the control group. The scores for the pad test, VAS, UDI, and
IIQ improved significantly in both treatment groups (all
P < 0.002), whereas no changes were observed in the control
group.
Relying on these results and on the seminal work of Viktrup

et al., which shows that women who develop SUI during
pregnancy or puerperium without remission 3 months post-
delivery have a 95% risk of symptom persistence 5 years
later,3 we believed that for the majority of the women in the
control group the incontinence burden would not have
declined over time without an intervention. Ethically, we
believed that the continued denial of treatment to this group
would have served no scientific purpose. Participants from the
control group (15 of the 19) where thus re-randomized to one
of the treatment groups. In all, 57 postnatal women partici-
pated in 8 weeks of PFM training: 28 without and 29 with TrA
training.
The results from the second phase of the randomized con-

trol trial confirmed the initial results with a 76% cure rate in
the PFM training group and 77% in the PFM þ TrA group. No
additional effects from adding TrA exercises to the training
were noted. The final study results were reported previously.6

Seven years post-treatment, and subsequent to the approval
of Sainte-Justine Hospital’s ethics committee, the participants
were invited, by telephone, to participate in a follow-up study.
If their telephone number was no longer valid, up to date
numbers were obtained from the participant clinical file or a
search of the internet phonebook. After providing written, in-
formed consent, a urology nurse, who was unaware of the
participants’ original treatment allocations, asked the women
to complete the same outcome measure as in the initial trial:
the modified 20-min pad test with standardized bladder vol-
ume17 and the three incontinence-specific questionnaires,
that is, the UDI, IIQ, and VAS.19,20,21

The modified 20-min pad test is a urine-loss quantification
method based on the measurement of weight gain in an ab-
sorbent sanitary pad during a test period under standardized
conditions;18 in this study, the standard test was modified by
substituting 10 jumping jacks for the standard jumping exer-
cises.6 As for the initial randomized controlled trial, partici-
pants with pad weight-gains of <2 g were considered
continent.18 Construct validity and test–retest reliability of
the modified 20-min pad test have been demonstrated in ref-
erence to the target population of our study.18

Secondary outcomes comprised three questionnaires.19,20,21

Assessment of the symptoms associated with SUI utilized the
French and English versions of the UDI, a 19-item question-
naire on lower urinary-tract symptoms.20,21 Assessment of the
psychological impact of urinary incontinence utilized the
French and English versions of the IIQ: the 26 items focus on
daily living, social interactions, sex life and self-percep-
tion.20,21 Higher scores for these questionnaires indicate worse
conditions.20,21 Both questionnaires have acceptable levels of
reliability, validity, and responsiveness, and have been used
in several clinical trials.20,21 Finally, the participants’ perceived
burden of incontinence was evaluated using a VAS,19 which
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has proven to be valid, reproducible and responsive to treat-
ment for urinary incontinent women.19

For the statistical analysis, a Mann–Whitney’s U-test was
used to compare follow-up participants to non-follow-up par-
ticipants in regard to baseline characteristics [age, body mass
index (BMI), parity, and severity of symptoms at the start of
the initial study]. Then, the outcome measures at the 7-year
follow-up for both follow-up training groups were compared
using the Mann–Whitney’s U-test. Finally, the results for both
follow-up groups were combined to compare three conditions:
baseline, post-treatment and 7-year follow-up scores for all
four outcome measures. A non-parametric Friedman rank (Fr)
test for multiple comparisons between conditions was used
and if the obtained Fr value was significant, that is, one of the
conditions differed from at least one other condition, a simple
post hoc procedure was used to evaluate how many condi-
tions differed from each other. Two-sided P-values <0.05 were
considered significant. All analyses were performed using
SPSS 11.0 (SPSS, Inc., Chicago, IL).

RESULTS

At the 7-year point, 35 (61.4%) of the 57 participants who
had completed the initial study agreed to the follow-up, of
which 26 (45.6%) took the modified 20-min pad test (12 from
the PFM training and 14 from the PFM þ TrA training) and 35
(61.4%) completed the questionnaires (18 from the PFM train-
ing and 17 from the PFM þ TrA training). Among the 22 who
did not participate, 10 had changed phone numbers, 11 did
not want to participate for various reasons (e.g., one had
moved; others had family problems or were too busy with

family or work). The flow of participants through each phase
of the randomized control trial is presented in Figure 1.
The baseline clinical characteristics (i.e., age, parity, BMI,

symptom severity) of the follow-up participants as compared
to those of the non-participants were not significantly differ-
ent; nor did they differ between the PFM-trained and
PFM þ TrA-trained participants enrolled in the follow-up
study, except in the IIQ pretreatment values (P ¼ 0.029). These
results are presented in Tables Ia, Ib, and II. Parity was un-
changed for 85.7% (30/35). Five women had had at least one
further delivery (two in the PFM training group and three in
the PFM þ TrA training group): four had given birth one more
time and one woman twice. Because of the difference in the
baseline characteristics for IIQ scores, outcome-measure com-
parisons between PFM training and PFM þ TrA training at
7 years was calculated for the pad test, UDI, and VAS only. The
medians of PFM-trained group and PFM þ TrA-trained group
for Pad tests, UDI and VAS scores are presented in Table II. At
7 years, there was no significant effect of group (PFM-trained
group were not statistically different than those of the
PFM þ TrA-trained group) P > 0.10. The effect size of the
Mann–Withney’s U-test was small to medium at r ¼ 0.11.
When combining both treatment groups, at 7 years, a total

of 53% (14/26) of the participants were still continent accord-
ing to the modified pad test. Importantly, 63.2% (12/19) of the
women who participated in the follow-up study and who
were continent immediately after the initial intervention
were still continent. Incontinence-specific signs as measured
by the modified pad test, the VAS (incontinence burden) and
the IIQ (quality of life) were significantly lower than pretreat-
ment measurements. Incontinence symptoms, as measured

Randomized N = 64 
using a balanced block randomization schedule 

for parity and severity of SUI  

Allocated to 
PFM group 

n = 21 

Allocated to  
Control group 

n = 20 

Allocated to  
PFM + TrA group 

n = 23 

Allocated to  
PFM group 

n = 28 

Allocated to  
PFM + TrA group 

n = 29 

Responding to 7-year follow-up  
PFM group 

(n = 12) Pad test + Questionnaires  
(n =18) Questionnaires only  

Responding to 7-year follow-up PFM + 
TrA group 

(n = 14) Pad test + Questionnaires 
(n =17) Questionnaires only  

2001-2002  
Initial Randomization to 3 groups 

2001-2002  
Re-randomization of control 
group into the 2 treatment 
groups 

2008-2009  
Seven-year follow-up  

Fig. 1. Trial profiles showing the flow of participants through each stage of the randomized trial comparing PFM

and PFM þ TrA training groups.
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by the UDI, were also lower than at pretreatment, but did not
reach significance. Baseline comparisons of the combined
treatment groups for all outcome measures, post-treatment
and at the 7-year follow-up, are presented in Table III.

Finally, only 13 of the 35 follow-up participants reported
that they continued to do PFM exercises regularly. Notewor-
thy, at 7 years, 69% (9/13) of those still doing the PFM exer-
cises were continent on pad testing.

DISCUSSION

Seven years after an intensive 8-week physical therapy pro-
gram for persistent postpartum SUI, there were still no sta-
tistically significant differences between the PFM training and
PFM þ TrA training interventions as measured by the modi-
fied pad test, UDI and VAS scores, even among those who had
not had a further pregnancy. When combining both treatment
groups, one women out of two was continent according to
pad testing. Incontinence-specific signs, symptoms, and quality
of life remained significantly better than pretreatment, al-
though, not as good as immediately after treatment. Notably,
two-thirds of those women who were continent immediately
after treatment remained continent at 7 years.

Strengths and Weakness

The non-response rate at 7 years was around 40%. However,
responders from both groups were similar to non-responders
in terms of age, parity, BMI, and urinary incontinence severity
at baseline. The original study was powered with the modified
pad test as a primary outcome measure to provide 80% power
to detect a statistically significant group-by-time-interaction
at the 0.05 significance level if the active treatments
(PFM þ TrA) induced medium to large effect sizes. Although it
was not possible to rule out a Type II error, due to the small
follow-up sample size, the results immediately after the inter-
vention for the primary outcome measures in addition to
those of the post-treatment and the 7-year follow-up, and
results for the secondary outcome measures support the find-
ing of no difference between the two groups, PFM and
PFM þ TrA.
The PFM-training intervention effect was still present, al-

though reduced after 7 years. This was not unexpected, partic-
ularly given the fact that only 54% (19/35) of the participants
continued to practice PFM exercises regularly. The effect
might have persisted in more participants if there had been
greater adherence to the PFM exercise regime, perhaps

TABLE Ia. Baseline Clinical Characteristics of Responders and Non-Responders at Entry (3 Months and More After Delivery)

Responders (N ¼ 35) Non-responders (N ¼ 22) Mann–Whitney’s U-valuea P-valuea

Age (years) 36 (33–39) 36.5 (34–39) 353.00 0.59

Parity 2 (2–3) 2 (1.5–2) 384.00 0.76

Body mass index 22.60 (20.81–24.80) 23.82 (22.16–26.09) 304.00 0.18

Data presented as medians with 25th and 75th percentiles in parentheses.
aMann–Whitney’s U-test.

TABLE Ib. Baseline Clinical Characteristics of PFMT Group and PFMT þ TrA Group at Entry (3 Months and More After Delivery) and at 7-Year Follow-Up

PFMT Group
Entry

(N ¼ 28)

PFMT þ TrA
Group Entry

(N ¼ 29)

Mann–
Whitney’s

U-valuea P-valuea

PFMT subgroup
7 years

(N ¼ 18)

PFMT þ TrA
subgroup 7 years

(N ¼ 17)

Mann–
Whitney’s

U-valuea P-valuea

Age (years) 36.00 (33.00–39.00) 36.00 (34.00–39.00) 431.00 0.69 42.00 (39.75–45.25) 44.00 (41.00–46.00) 181.50 0.34

Parity 2.00 (2.00–3.00) 2.00 (1.50–2.00) 431.50 0.37 2.00 (2.00–3.00) 2.00 (2.00–3.00) 129 0.56

Body Mass

Index

24.15 (22.52–26.07) 22.29 (20.54–25.19) 284.00 0.06 25.00 (21.60–28.00) 21.00 (20.55–25.75) 91.50 0.07

Data presented as medians with 25th and 75th percentiles in parentheses.
aMann–Whitney’s U-test.

TABLE II. Primary and Secondary Outcome Measure of PFMT Group and PFMT þ TrA Group at Entry (3 Months and More After Delivery) and at 7-Years
Follow-Up

PFMT
subgroup entry

(N ¼ 18)

PFMT þ TrA
subgroup entry

(N ¼ 17)

Mann–
Whitney’s
U-valuea P-valuea

PFMT subgroup
7 years (N ¼ 18)

PFMT þ TrA
subgroup 7 years

(N ¼ 17)

Mann–
Whitney’s
U-valuea P-valuea

Pad test (g) 13.00 (7.00–34.00) 10.00 (6.00–48.00) 146.00 0.82 2.50 (0.25–17.25), N ¼ 12 2.00 (1.00–6.00), N ¼ 14 79.5 0.82

VAS (/10) 8.00 (6.75–8.00) 7.00 (4.50–8.00) 112.00 0.16 5.50 (3.75–7.00) 3.00 (1.00–7.00) 108.00 0.13

UDI (/57) 12.00 (10.00–13.25) 10.00 (6.5–13.50) 112.50 0.18 9.00 (6.75–15.50 7.00 (2.00–12.5) 105.00 0.10

10 (7–15) 6 (2–10) 91.50 0.05

IIQ (/90) 26.00 (16.75–41.00) 14.00 (3.00–28.00) 87.00 0.03 — — —

VAS, Visual Analog Scale; UDI, Urogenital Distress Inventory; IIQ, Incontinence Impact Questionnaire.

Data presented as medians with 25th and 75th percentiles in parentheses.
aMann–Whitney’s U-test.
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through reinforcement or reminders; however, this hypothesis
needs to be tested in a controlled trial.

In spite of the worsening of all outcomes measures at the
7-year follow-up point, as compared to those taken immedi-
ately after treatment, the modified pad test, IIQ and VAS
outcomes were still significantly better than the baseline
measures. This contrasts with Glazener’s study where a mod-
erate short-intervention effect was no longer present in the
long term.8 Many factors might explain the differences in the
short- and long-term follow-up effects between Glazener’s
study and ours; of which, close supervision by a trained pro-
fessional, the use of weekly electrical stimulation and the
addition of biofeedback to the PFM training program used in
our study may be the defining factors, contributing to greater
initial improvement as well as the long-term effect.6 Other
studies have found that PFM exercises conducted under the
close supervision of a trained professional have proven more
effective than those performed at home.23,24 Additionally, the
use of biofeedback in conjunction with PFM training has also
been shown to enhance the effect of PFM training.25

To date, our study is the longest follow-up study of a post-
natal SUI treatment trial. Although more favorable to the PFM
than the PFM þ TrA training, the limitations of this study in
relation to its design (per protocol follow-up design vs. inten-
tion to treat), the sample size and the absence of covariate
analysis (other than a further pregnancy and PFM practice)
confirm the need for a larger randomized control trials with
built-in long-term follow-ups.

According to our follow-up randomized control trial, the ad-
dition of deep abdominal (TrA) training does not appear to
improve the long-term outcome of PFM training. The small
follow-up participant sample size at 7 years and the small to
medium effect size of our statistical tests are recognized as
important study limitations. Using our data, we calculated
using G�power 3.1.2. that a sample size of 366 women (183 in
each group) would be required to compare groups with a large
effect size (a ¼ 5%, power 80%). Therefore, further research
with larger groups would be required to compare the short-
and long-term impact of these two PFM training programs. A
large and costly trial may not be the best use of research
funds, particularly as the difference in outcomes between two
active treatments is expected to be small.

However, of greater interest, the benefits derived from
physical therapy for persistent postpartum SUI, although not
as pronounced as immediately after the initial intervention,
seem to continue 7 years post-treatment in follow-up partici-
pants for both groups, particularly in those women who con-
tinue to adhere to the PFM exercise regime. Further research
with larger groups is required in order to study whether and how
post-treatment benefits can bemaintained in the long term.
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