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Pelvic floor muscle training in female functional
fitness exercisers: an assessor-blinded randomised

controlled trial
Kristina Lindquist Skaug

ABSTRACT

Objective Stress urinary incontinence (SUI) is common
among females during functional fitness training, such
as CrossFit. The aim of this study was to assess the effect
of pelvic floor muscle training (PFMT) on SUI in female
functional fitness exercisers.

Methods This was an assessor-blinded randomised
controlled trial with a PFMT group (n=22) and a control
group (n=25). The PFMT group followed a 16-week
home-training programme with 3 sets of 8—12 maximum
pelvic floor muscle (PFM) contractions daily and weekly
follow-up/reminders by phone. The primary outcome was
change in a total score of the International Consultation
on Incontinence Questionnaire-Urinary Incontinence
Short Form (ICIQ-UI-SF). The secondary outcomes were
perceived change of symptoms of SUI, change of PFM
strength measured by vaginal manometry and symptoms
of anal incontinence (Al) and pelvic organ prolapse
(POP).

Results 47 women, mean age of 33.5 years (SD: 8.1),
participated. At 16 weeks, there was a mean difference
between groups of —1.4 (95% Cl: 2.6 to —0.2) in the
change of the ICIQ-UI-SF score in favour of the PFMT
group. The PFMT group completed a mean of 70% (SD:
23) of the prescribed protocol. 64% in the PFMT group
versus 8% in the control group reported improved
symptoms of SUI (p<0.001, relative risk: 7.96, 95% Cl,
2.03 to 31.19). There were no group differences in the
change of PFM strength or AI/POP symptoms.
Conclusion A 16-week home-training programme of
the PFM led to improvements in SUI in female functional
fitness exercisers. However, PFM strength and Al and
POP symptoms did not improve significantly in the PFMT
group compared with the control group.

INTRODUCTION

The pelvic floor consists of muscles, fascia and liga-
ments and forms a hammock-like support for the
pelvic organs at the base of the abdominopelvic
cavity.! During exercise, the pelvic floor muscles
(PFMs) must counteract the increase in intra-
abdominal pressure (IAP), especially during weight-
lifting and high-impact activities (eg, running and
jumping).' ? Indirect loading of the pelvic floor may
potentially lead to stronger PFM and better pelvic
floor support. However, if not able to withstand
the increases in IAP, the PFM may be overloaded
and weakened. This can further increase the risk
of pelvic floor disorders (PFD), such as urinary
incontinence (UI).” ° CrossFit/functional fitness
training includes various high-intensity weight-
lifting and high-impact activities (eg, rope jumping
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Current evidence supports pelvic floor muscle
training (PFMT) to improve or cure urinary
incontinence in the general female population.
Stress urinary incontinence (SUI) (involuntary
leakage of urine on physical effort) is highly
prevalent among female functional fitness
exercisers. There is limited knowledge of
the effect of PFMT in these women who are
exposed to potential strain on the pelvic
floor muscles due to large increases in intra-
abdominal pressure during exercise (eg,
running, jumping and heavy lifting).

WHAT THIS STUDY ADDS

= This study demonstrates that targeted PFMT
may improve the frequency, amount and
symptoms of SUI in functional fitness exercisers.
A pragmatic home-based training approach
was chosen, although the sample showed large
variability of the effects on symptoms of SUI
and pelvic floor muscle strength.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= PFMT should be offered as a first-line treatment
for SUI in female functional fitness exercisers.
Increased knowledge of treatment options for
SUI may encourage women to stay active and
continue their functional fitness training.

and box jumps),* of which are shown to generate
large increases in IAR® Given the potential impact
on the pelvic floor, it is presumed that female func-
tional fitness exercisers need well-functioning PFM
to prevent PFD. A recent meta-analysis revealed a
pooled prevalence of Ul of 45% among CrossFit
practitioners with 50% increased odds of Ul
compared with control groups.® The most common
type was stress Ul (SUI), which is the complaint of
involuntary leakage of urine on physical effort.”
There are level 1 evidence and grade A recom-
mendation for PFM training (PFMT) as the first-line
treatment for SUT in the general female population.®
Regular PFMT has been shown to change pelvic
floor morphology by increased muscle volume and
stiffness, reduced opening of the levator hiatus (the
surrounding area where the urethra, vagina and
rectum pass through) and elevated resting posi-
tion of the bladder and rectum.” Despite a high
prevalence of SUI in female strenuous exercisers,
the knowledge of treatment options is sparse.'’ !
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Therefore, the aim of this study was to assess the effects of PFMT
on SUI in female functional fitness exercisers.

METHODS

Design

We have followed the Consolidated Standards of Reporting
Trials checklist.'? The study protocol was registered in the Clin-
icalTrials.gov-registry by the US National Library of Health
(22 April 2022, NCT05341024, https://clinicaltrials.gov/study/
NCT05341024).

Participants

Participants were recruited through social media (Facebook and
Instagram) and CrossFit or functional fitness affiliates between
April and December 2022. Women aged =18 years who habit-
ually participated in CrossFit or functional fitness training (=6
months of consistent participation, =3 times per week) with self-
reported SUI were invited to participate in the study. Eligibility
was verified by the International Consultation on Incontinence
Questionnaire-Urinary Incontinence Short Form (ICIQ-UI-SF),
prior to baseline evaluations. A sum score of =3 of the ques-
tions regarding frequency and amount of leakage was required.
Further, the option ‘I leak when I am physically active/exercising’
on the question “When does urine leak?” had to be chosen. The
exclusion criteria were pregnancy/planning to get pregnant
during the intervention period, history of hysterectomy/pelvic
surgery to correct UI, anal incontinence (Al) or pelvic organ
prolapse (POP), musculoskeletal injuries for the past 6 months
with a negative effect on exercise, childbirth within the previous
12 months and inability to perform a correct PFM contraction.

Intervention

The intervention consisted of a home-based PFMT programme
with weekly follow-up by phone with a physiotherapist (alter-
nating follow-up phone call or SMS) who had received thorough
teaching of the PFMT programme from the founder of the orig-
inal evidence-based programme (KB). The PFMT programme
was based on the protocols from previous studies of strength
training of the PFM with proven effectiveness in improving
symptoms of SUI and POP™'® Prior to the intervention, the
participants were taught how to perform a correct PFM contrac-
tion by vaginal palpation and received instruction on how to
perform the training programme. The programme consisted of
3 sets of 8-12 maximum PFM contractions of approximately
6-8 s holding time per day in lying, kneeling, sitting or standing
positions with the legs apart to facilitate maximum or close to
maximum contractions with simultaneous relaxation of other
muscles.® The participants were encouraged to contract as close
to maximum as possible (this is relative as strength increases).
They were encouraged to begin their PFMT in a position where
they felt they could manage to perform strong PFM contractions,
for example, lying or sitting. When they felt able to perform
=12 strong contractions, they were encouraged to change posi-
tion, for example, standing, and to add 3-4 fast contractions
on top of each holding period."* During the fortnightly calls,
training progression was discussed individually for each partici-
pant. They also received an information booklet (with informa-
tion on the pelvic floor and a description of the PFMT, including
options for training position and progression alternatives) and
a video showing the exercise programme with the performance
of 3 sets of 8—12 contractions in different positions. The partic-
ipants could choose to follow the video instructions if needed
for motivation and coaching during their sessions. To assess

adherence to the prescribed exercises, the participants were
asked to register their sessions in an electronic app (Athlete-
Monitoring). A reminder was sent by SMS if registration for the
daily session was lacking by 8PM. The training period lasted 16
weeks, and the programme took about 10 min per day.

The participantsin the control group were informed to continue
their functional fitness training as usual and asked not to perform
any specific training of the PFMs during the intervention period.
The control group did notreceive any education on PEMT, lifestyle
modifications or other pelvic floor treatment options during the
intervention period. All participants in the control group received
instructions for PEMT by email (including the booklet and the
instruction video) after the completion of post-tests with the
opportunity to contact one of the physiotherapists involved in the
study if they had any questions related to the PFMT. Information
regarding the protocol for the control group was included in the
informed consent form.

Outcomes

Primary outcome

The primary outcome was the change in total score of the ICIQ-
UI-SF. The ICIQ-UI-SF is a reliable and valid questionnaire
assessing the frequency, amount, bother of urinary leakage and
type of UL'” The ICIQ-UI-SF score (0-21) is the sum of the first
three questions (frequency, amount and bother). A change of the
ICIQ-UI-SF score of 2.5 has been identified to be the minimal
important difference (MID) and 1.58 as between-treatment
MID."

Secondary outcomes

Patient global impression of improvement scale

At post-test, the participants were asked to rate their perceived
change of SUL A validated 7-point scale with response choices
ranging from ‘very much better’ to ‘very much worse’ was used."”

Manometry measurements of the PFM

Vaginal resting pressure, PFM strength (maximum voluntary
contraction) and PFM endurance were measured with a high-
precision pressure transducer connected to a vaginal balloon
catheter (Camtech AS, Sandvika, Norway). The method has
demonstrated good intraobserver reliability.?>** PFM resting
pressure was measured as the difference between the atmospheric
pressure and the vaginal high-pressure zone at rest in cmH,O
(figure 1). PFM strength was calculated as the mean peak from
the resting pressure line of three maximum voluntary contrac-
tion curves (cmH,0), while PFM endurance was quantified as
the area under the curve for 10s (cmH,O/sec) (figure 1). Only
measurements with simultaneous observable inward movement
of the catheter/perineum were considered as valid measurements
of correct PFM contractions.”!

Other PFD

Questions from patient-reported outcome measures with grade
A recommendation from the International Consensus on Incon-
tinence 2017 were used to assess the prevalence and bother of
Al (ICIQ-B) and symptomatic POP (ICIQ-VS).*S Al was classified
into three subgroups as follows: involuntary loss of gas, solid
stool and liquid stool.

Self-Efficacy Scale for Practising Pelvic Floor Exercises
At baseline, the participants were asked to rate their self-efficacy
of pelvic floor exercises by using a reliable and valid self-efficacy
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Figure 1 Example of pressure curves of vaginal resting pressure, pelvic floor muscle strength (MVC 1-3) and muscular endurance. MVC, maximum

voluntary contraction.

scale,”® including 17 items. This was repeated after 1 month of
PFMT.

Data collection and procedures

The data were collected between May 2022 and April 2023.
Eligible participants were invited to participate in two test
sessions (at baseline and postintervention (16 weeks)) at the
Norwegian School of Sport Sciences. The testing was performed
in a private test laboratory. Ten participants were tested at 2
different physiotherapy clinics outside of Oslo (Trondheim
Fysikalske Institutt, Trondheim, Norway, and Klinikk for Alle,
Drammen, Norway). Informed consent, background variables
(age; parity; mode of delivery; training habits; chronic diseases
such as diabetes type 1 or 2, Crohn’s disease or irritable bowel
syndrome; and prior PFMT), the ICIQ-UI-SF, report of Al,
POP and Self-Efficacy Scale for Practicing Pelvic Floor Exercises
(SESPPFE) were collected in an electronic questionnaire (Survey
Xact) 1-2days prior to the baseline evaluation. Baseline testing
included measurements of height, weight and PFM manometry.
All participants were reassessed with a questionnaire (ICIQ-
UI-SF, Patient Global Impression of Improvement (PGI-I) scale
and reports of Al and POP) and PFM manometry after the inter-
vention period.

Randomisation and blinding

A randomisation list was computer generated by an independent
biostatistician. Block randomisation was used with different
block sizes in random order. Allocation was concealed in sequen-
tially numbered sealed and opaque envelopes. The assessor and
statistician were blinded to group allocation. Randomisation was
revealed to the participants and physiotherapist in charge of the
intervention after baseline testing. The assessor (KLS) enrolled
the participants in the study, and the physiotherapists in charge
of the intervention randomised the participants.

Statistics

An a priori power calculation was conducted based on the mean
ICIQ-UI-SF score (4.3, SD: 2.8) from a previous study in female
strength athletes®” and the MID in total score of 2.5.'® With a
decrease in ICIQ-UI-SF score from 4.3 to 1.8 (SD: 2.8) in the
PFMT group and no change (SD: 2.8) in the control group, 80%
of power, 5% of significance level and an estimated dropout rate

of 20%, at least 24 participants were required in each group
(total n=48). To account for uncertainties in the power calcula-
tions, we aimed to include 50 participants.

Data were analysed in SPSS 28. Background variables were
reported as means with SD or numbers with percentages. For
analyses of dichotomous variables, the Pearson ” test was used.
The expected cell counts were calculated and found to be above
five in all cases. Between-group differences of ordinal data were
analysed by Mann-Whitney U test and continuous variables by
analyse of covariance as a linear regression with week 16 value
as the dependent variable and group allocation and the base-
line variable as independent variables. Normality, homogeneity
of variance of residuals and linearity for quantitative predictors
were assessed by histograms, normal probability plots and scatter
plots of the standardised residuals.

The difference in change between groups from baseline to
week 16 was reported with 95% CIs. We applied a two-sided alpha
level of 5% to determine statistical significance. The analyses were
based on a full analysis set where all available participants at
follow-up were analysed in the groups to which they were origi-
nally randomised. Additional sensitivity analyses were conducted
with imputations of missing data due to the loss to follow-up. Post-
ICIQ-UI-SF scores for the four participants who dropped outin the
PFMT group were imputed (improvement, no change and wors-
ening), based on the lower-limit CIforscore reductioninthe PEMT
group (—2.6) and the upper-limit Cl of score increase in the control
group (0.9) from the main analysis.

Equity, diversity and inclusion statement

The study included only female participants and authors. Several
publications have pointed out that women are strikingly under-
represented both as authors and participants in sports medicine
and exercise research.”*=" Also, PFD has been shown to affect
female athletes/exercisers on a much larger scale than males.*” !
Women with different ethnic and socioeconomic backgrounds
were welcome to participate.

RESULTS

Flow of participants

Fifty-three women were recruited to baseline assessments. Two
were excluded due to the inability to perform a correct PFM
contraction. Of the remaining 51 participants, 26 participants
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o No specific reason (n = 2)
Analyzed (n =22) [ Analysis ] Analyzed (n =25)

Figure 2 Flowchart of participants through each stage of the randomised controlled trial.

were randomised to the PFMT group and 25 to the control
group. Four participants dropped out of the PEMT group and
none in the control group. Reasons for dropout are described
in figure 2. PFM measurement data at week 16 were missing for
one participant in the control group due to equipment impair-
ments. There were no observed differences in background vari-
ables between groups at baseline (table 1). At baseline, none
reported regular PEMT within the previous 3 months. All parous
women had given birth vaginally, while two in the control group
had also delivered by caesarian section.

Theparticipantsinthe PFMT groupcompletedinmean70% (SD:
23) of the prescribed exercise sessions. Thirteen (59%) adhered to
>70%. No adverse effects were reported.

ICIQ-UI-SF

At 16 weeks, we found a mean change in the ICIQ-UI-SF score
of —1.3 (95% CI: —2.6 to —0.03) in the PFMT group and 0.1
(95% CI: —0.6 to 0.9) in the control group. There was a mean
difference between groups of —1.4 (95% CI: —2.6 to —0.2)
in the change of the ICIQ-UI-SF score in favour of the PFMT

group.

Sensitivity analysis

Results from the sensitivity analysis of between-group compar-
isons of change in the ICIQ-UI-SF score are described in
table 2.
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Table 1 Participant characteristics of the training group and control
group at baseline. Mean with SD or number with percentages
Total PFMT Control
sample group group
(n=47) (n=22) (n=25)
Age (y), mean (SD) 33.5(8.1) 34.7(8.3) 325(7.8)
Height (cm), mean (SD) 167.9(5.4) 167.7(5.9) 168.1(5.0)
Weight (kg), mean (SD) 71.6(10.1)  71.1(86) 72.0(11.4)
Body mass index (kg/m?), mean (SD) 25.4(3.2) 253(2.8) 25.4(3.6)
Years of CF/FFT participation, mean (SD) 3.8(2.2) 4.0 (2.5) 3.6 (2.0)
Hours of CF/FFT per week, mean (SD) 5.6 (3.3) 5.4(2.9) 5.8 (3.6)
College/university degree, n yes (%) 40 (85) 18 (82) 22 (88)
Numbers of parous women, n yes (%) 23 (49) 13 (59) 10 (40)
Parity, mean (SD) 1.9(0.7) 1.9(0.7) 2.0(0.7)
Years since last childbirth, mean (SD) 7.4 (5.1) 7.7 (4.4) 7.0 (6.0)
Chronic disease, n yes (%) 13 (28) 6(27) 7(28)
1CIQ-UI-SF score 75(3.2) 7.5(3.3) 7.5 (3.1)
Severity categories, n (%)
Mild (score 1-5) 23 (49) 11 (50) 12 (48)
Moderate (score 6—12) 21 (45) 9 (41) 12 (48)
Severe (score 13-18) 3(6) 2(9) 1(4)
Very severe (19-21) 0(0) 0 (0) 0(0)
Other pelvic floor disorders, n yes (%)
Involuntary leakage of gas 31 (66) 14 (64) 17 (68)
Involuntary leakage of solid stool 2 (4) 1(5) 1(4)
Involuntary leakage of liquid stool 16 (34) 8(36) 8(32)
Symptoms of pelvic organ prolapse 9(19) 5(23) 4(16)
Score of SESPPFE (scale 0—100), mean (SD) 78.9(15.2) 81.2(15.0) 76.9(15.4)

CF, CrossFit; FFT, functional fitness training; ICIQ-UI-SF, International Consultation of
Incontinence Questionnaire-Urinary Incontinence Short Form; PFMT, pelvic floor muscle
training; SESPPFE, Self-Efficacy Scale for Practicing Pelvic Floor Exercises.

PFM resting pressure, strength and endurance

Changes in PFM variables are described in table 3. We found no
between-group differences in change of PFM resting pressure,
strength or endurance between groups.

Patient Global Impression of Improvement (PGI-I) scale

64% in the PFMT group versus 8% in the control group
reported improved symptoms of the SUI group (p<0.001, RR:
7.96, 95%CI 2.03 to 31.19) on the PGI-I scale. None in the
PFMT group and one participant in the control group reported
worsening of symptoms (table 4).

Table 2  Sensitivity analysis of the between-group mean differences
(95% CI) of change in ICIQ-UI-SF score with imputations of post-1CIQ-
UI-SF (reduction, no change or increase) for the missing data for the
four participants who were lost to follow-up at week 16. PFMT group
(n=26) versus control group (n=25)

Between-group differences

Mean difference (week
16 minus week 0, PFMT
minus control)

95%Cl P value

1CIQ-UI-SF score (-2) -1.6 -2.7t0 -0.5 0.005
1CIQ-UI-SF score (-3) -1.8 -231t0-0.6 0.003
ICIQ-UI-SF score (no change) -1.3 -2.410-0.2 0.020
IC1Q-UI-SF score (+1) -1.2 -23t0-0.1 0.042

IC1Q-UI-SF, International Consultation of Incontinence Questionnaire-Urinary Incontinence
Short Fort; PFMT, pelvic floor muscle training.

Other pelvic floor disorders
Table 4 shows that changes in symptoms of Al and POP were
similar in both groups.

Self-Efficacy Scale for Practising Pelvic Floor Exercises

Twenty (90%) participants in the PFMT group responded to
the SESPPFE after 1 month of PFMT. The mean change in total
score was —0.7 (95% CI: —9.2 to 7.8, p=0.875) on a scale of
0-100, suggesting that the participants did not improve their
self-efficacy for PEMT or beliefs in expected results.

DISCUSSION

We found that a 16-week PFM home-training programme may
improve the frequency, amount and bother of SUI in female
functional fitness exercisers. The within-group reduction of the
ICIQ-UI-SF score of 1.3 for the PEMT group and the between-
group difference of 1.4 to the control group were below the
previously reported MIDs of 2.5 and 1.6, respectively.'®
However, the upper ends of the Cls reached worthwhile effects,
indicating a possibility of beneficial effects on symptoms of SUI
in favour of the PFMT group. Our sample had a lower severity
of preintervention total scores compared with the sample used to
calculate MIDs (mean: 10.2)."® A large prospective study of an
app-based approach to PFMT found that more severe baseline
scores of the ICIQ-UI-SF were related to larger improvements,**
and a change of 1.33 has been calculated as MID for women
with moderate severity.>* ICIQ-UI-SF baseline severity should
therefore be considered when using MID to interpret results.
Additionally, nulliparous women often report mild UI symp-
toms.** ¥ Given the large proportion of nulliparous women in
our sample (50%), the mean reduction in ICIQ-UI-SF score may
have been influenced by less severe Ul at baseline among these
women. Unfortunately, we lacked statistical power to perform
subgroup analysis based on severity categories in our sample. In
our sample, >60% of the women in the PFMT group and only
8% in the control group reported improvements on the PGI-I
scale, suggesting clinically relevant changes of the ICIQ-UI-SF
score in favour of the PFMT group.

A Cochrane review of >1800 women showed that women who
performed PFMT were six times more likely to be cured of SUI
compared with control groups with no treatment.® None of the
participants in our study reported a complete cure for SUIL This
may be explained by a higher exposure to high-intensity training
and possible constant triggers of leakage in this group of sports-
women compared with the general female population.

To our knowledge, this is the first RCT of PFMT in functional
fitness exercisers. In arecent systematic review of PEMT in athletic
women with SUL' the results from the included studies showed
promising results for improving SUI and PFM strength. However,
none of the studies included functional fitness exercisers, and
most studies were small scaled. PFMT in female volleyball
players was shown to significantly reduce the amount of leakage
compared with a control group with no intervention in a previous
RCT.*® Comparisons of the results with our study are challenging
due to differences in intervention, participant characteristics and
measurement methods.

The ICIQ-UI-SF was chosen as a primary outcome since it has
been proven valid, reliable and responsive to change'” and has
recommendation A by the International Continence Society to
assess symptoms of UL®” However, self-reported data may be
limited by recall bias and inaccuracy of categorical data.’® In
studies of PEMT in volleyball athletes, short-term pad tests were
used as the primary outcome measure.>®* The pad test offers the
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Table 3 Mean of groups (SD), mean (SD) within-group difference and mean (95% Cl) between-group difference for manometry measures of the

pelvic floor muscles

Groups Within-group differences Between-group difference
Week 0 Week 16 Week 16 minus week 0 Week 16 minus week 0
PFMT Control PFMT Control PFMT Control

Outcome (n=22) (n=25) (n=22) (n=24)* (n=22) (n=24)* PFMT minus control

PFM resting pressure, cmH,0  30.5 (7.1) 32.3(7.9) 28.5(5.7) 28.0 (5.3) -2.1(6.6) —4.4 (5.6) 1.3 (1.4 t0 4.0)

PFM strength, cmH,0 17.4(10.9) 22.2 (14.4) 21.3(10.5) 20.9 (14.0) 3.9(7.9) -1.0(8.3) 3.8(-0.8108.4)

PFM endurance, cmH,0/sec 122.1 (86.9) 143.2 (110.8) 147.5 (84.1) 119.9 (94.2) 28.0 (82.4) -19.8 (77.2) 39.28 (1.5 10 80.1)

*Missing data of one participant due to measurement error.
PFMT, pelvic floor muscle training.

advantage of providing a direct measure of the amount of urine
loss during exercise. Studies of short-term pad tests have revealed
poor reproducibility and various sensitivity (34%-83%) and speci-
ficity (65%-89%)inaccurately predicting UL **Ifthe pad testistobe
used in future studies, a standardised and sport-specific protocol
should be established and further validated and reliability tested.

We found no change in symptoms of POP or Al A few partic-
ipants from both groups reported worsening of symptoms of Al
and POP, but there were no differences in change of frequency

Table 4 Self-perceived improvements in stress urinary incontinence
reported by PGI-1 and change in frequency of bowel symptoms and
pelvic organ prolapse, numbers with percentages

Group
PFMT group  Control differences p
(n=22) group (n=25) value
PGI-I: how is your urinary leakage now compared with before you entered the study? n (%)
Very much better 0(0) 1 (4) <0.001*
Much better 3(14) 0
Better 11 (50) 1(4)
No change 8(36) 22 (88)
Worse 0(0) 1)
Much worse 0(0) 0
Very much worse 0(0) 0
Improvement PGI-I score >1 15 (64) 2(8) <0.0011
Bowel symptoms, n (%)
Involuntary leakage of gas:
Reduced frequency 5(23) 6 (24) 0.890*
No change 11 (50) 13 (52)
Increased frequency 6 (27) 6 (24)
Involuntary leakage of solid stool:
Reduced frequency 1(5) 1(4) 0.642*
No change 18 (82) 22 (88)
Increased frequency 3(14) 2(8)
Involuntary leakage of liquid stool:
Reduced frequency 3(14) 3(12) 0.568*
No change 17 (77) 22 (88)
Increased frequency 2(9) 0 (0)
Pelvic organ prolapse symptoms, n (%)
Bulging/lump inside of the vagina:
Reduced frequency 1 (5) 3(12)
No change 19 (86) 21 (84)
Increased frequency 209 1 (4) 0.263*
Bulging/lump outside of the vagina:
Reduced frequency 2(9) 1(4)
No change 19 (86) 22 (88)
Increased frequency 1 (5) 2(8) 0.440*

*Analysed by Mann-Whitney U test.
tAnalysed by y? test.
PFMT, pelvic floor muscle training; PGI-I, Patient Global Impression of Improvement.

when comparing the two groups. These results may be explained
by random recall bias of the categorical responses, increased
training intensities or increased awareness of these symptoms in
both groups. To date, there is good evidence/recommendations
that PFMT is effective in improving symptoms of POB*! but for Al
the results are inconsistent.

Our PFMT protocol followed recommendations for effec-
tive training dosage,”* but the PFMT group did not improve
their PFM strength or endurance significantly compared with
the control group. The CIs were wide, suggesting various
responses related to improvements in PFM strength and
endurance. The upper limits of the Cls for within-group and
between-group differences were above the previously reported
minimal detectable change of 7.6 cmH,O for PFM strength
and 59.5 cmH,O/s for endurance,” suggesting possible
worthwhile effects in favour of the PFMT group. Previous
studies with similar intervention and measurement methods
used to assess PFM variables have shown larger improvements
in PFM strength of 15.5 cmH,0'* and 13.1 cmH,0."° In these
studies, the participants had weekly supervised training with a
physiotherapist and more follow-up assessments of the PFMs,
and the intervention period was longer compared with ours
(6 months vs 4 months). The two former RCTs also reported
better adherence with close to 100% and 80%, respectively.
These results suggest that supervised training, follow-up
assessments and training durations of at least 6 months should
be recommended to improve PFM strength and endurance.
However, our pragmatic approach may be more in line with
a real-life setting for athletes where not all may have the
opportunity to attend weekly/monthly visits with a physio-
therapist. Although no change in PFM variables was found,
the reported improvements in Ul symptoms may have been
explained by other morphological changes, such as elevated
bladder neck and bowel position and narrowing of the levator
hiatus.’ These changes may result in an improved firmness of
the pelvic floor with less opening of the levator hiatus and
downward movement during an increase in IAP and possibly
also automatic PFM response to increases in IAP’ ' If avail-
able, 3D/4D ultrasonography measures of the pelvic floor
may provide valuable measures of physiological adaptions of
PFMT’ *** in future studies.

Strengths of the present study are the randomised design,
concealed allocation, blinding of the assessor, a priori power
calculation and the use of valid and reliable measurement tools
to assess Ul and PFM variables. Further, the same assessor
performed all measurements of the PFMs with a standardised
and consistent protocol. Finally, the intervention was based on
strength training principles and followed a previously proven
effective protocol to improve SUI and PFM strength. The women
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received advice on alternative progressions and reminders to
adhere to the prescribed training sessions. Our inclusion criteria
were not restricted to performance level, age or severity of SUIL,
and our results may therefore be generalisable to a variety of
female adults who engage in functional fitness training with
symptoms of SUL

A limitation of the study is the lack of supervised training and
follow-up assessments which may have negatively influenced
adherence and intensity of the training. The use of a self-reported
questionnaire as the main outcome may have been affected by
recall bias, and the treatment effect may have been underesti-
mated by categorical responses. The questionnaire did notinclude
questions regarding urinary leakage during functional fitness-
specific exercises (such as rope jumping), and possible improve-
ments in Ul during these exercises may not have been covered by
theICIQ-UI-SF. Wedid notmonitor functionalfitnesstrainingloads
or exercise types during the intervention period, which may influ-
ence the amount/frequency of UL Also, questions regarding the
use of tampons or other anti-incontinence devices (pessaries and
vaginal inserts) were not included. These devices have previously
been shown to decrease the amount of leakage during CrossFit
exercises.*® However, due to the RCT design, this would be equally
distributed between the two groups and not systematically affect
one group more than the other. Finally, our results may have been
influenced by response bias due to missing outcome data from
four participants at post test.

Practical implications

PFMT should be recommended as first-line treatment in female
functional fitness exercisers as it may improve symptoms of
SUL. However, supervised training and follow-up assessments
with a pelvic floor specialist may be beneficial to improve self-
efficacy, adherence and PFM strength. A longer training period
(>6 months) may lead to further improvements in SUI and
PFM strength. Increased knowledge of treatment options may
encourage women to stay active and continue their functional
fitness training.

CONCLUSION

We found that a 16-week home-training programme of the PFM
led to improvements in SUI in female functional fitness exer-
cisers. However, the PFMT group did not improve their PFM
strength and endurance significantly compared with the control

group.
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