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Hypothesis/ Aim of Study

Pelvic floor dysfunction (PFD) in women comprises a complex presentation of clinical symptoms, such as urinary
incontinence (Ul), fecal incontinence, overactive bladder (OAB) and pelvic organ prolapse (POP). Treatment options for PFD
vary depending on symptom severity, conservative approaches such as pelvic floor muscle (PFM) exercises, biofeedback,
and lifestyle advice are usually suggested for Ul, OAB, and mild-to-moderate POP. Most of the past literature focused on
the effectiveness of pelvic floor muscle training (PFMT) on single disease, but seldom explored its effectiveness on complex
disease (i.e. women presenting with more than one type of PFD). The aim of this study is to compare the efficacy of a 12-
week PFMT bio-assisted surface electromyographic program in women with complex PFD.

Study design, materials and methods

This is a prospective observational study performed from December 2015 to November 2018. It included 83 women with
PFD: those with OAB and stress urinary incontinence (SUI), with or without POP. These women underwent a 12-week PFMT
bio-assisted surface electromyographic program. The main outcome was the electromyographic activity of the pelvic floor
muscles (PFMs) and the synergistic abdominal muscles (SAMs) during each session of PFMT. Since the electromyographic
activity is affected by muscle tension in the resting posture, the resting value was deducted from the measured value,
which is known as the increased sustained voluntary contraction, and is also a reflection of muscle strength. The secondary
outcomes included the comparison of the stage of prolapse with the women’s perception of symptom cure or
improvement following the program, and lastly, the variables influencing the efficacy of PFMT. The prolapse severity was
assessed subjectively and objectively (anatomically, using Pelvic Organ Prolapse Quantification (POP-Q) System) before and
after the intervention.

_?s:l:;t\.‘;va s no significant difference in baseline Table 1 Pelvic floor muscle strength in different positions over time (after 2, 4, 8, and 12 weeks of training)
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of participants with SUI in each group. A notable effect (H2) (H) (") (W12)

was identified after 12 weeks of training in all women Variables Group Mean =SD Mean £ 5D Mean £ 5D Mean £ SD Pvalue Post HOC

with PFD, with or without POP. Training y|e|ded a Supine 1 390490 343 £6.66 350418 9.69£18.32 0.21

significant improvement in PFM strength in both ) 3202315 4665564 333559 100421020 <001 W2, W8WI)
standing and sitting positions in women with PFD Standing 1 3022328 471416 8.00+747 839791 001 W2<WS, W12
without POP, but only in the supine position in women 2 6.09=7.21 5.00£4.69 5241504 4482048 0.87

with POP (Table 1). In the POP group, there was a poor  Siting 1~ 175218 3.14=222 368375 6662706 <005  W2<W4W2 WAWS<WI1
inter-observer agreement between the subjective and ) 2332304 3690679 256362 4880888 (.16

objective improvement of prolapse severity (Kappa,
k=0.016). The duration of training and the number of
effective PFM contractions were significant factors
influencing the treatment outcome in women with
OAB or USI, with or without POP (Table 2).

Group 1 =PFD without POP; Group 2 = PFD with POP
*statsstically significant

Abbreviations: ISVC, mcreased sustamed voluntary contraction; PEM, pelvic floor muscle; SD. standard deviation; W, week

Interpretation of results

In this prospective observational study, we demonstrated that a 12-week PFMT bio-assisted surface electromyographic
program was effective in improving female PFD symptoms, including those with OAB, SUI, and stage I~Il POP. PEMT
performed in the standing or sitting position was equally as effective in women with OAB or SUI without POP; however, it
was only effective in the supine position in women with OAB or SUI with POP. Participants with POP expressed a strong
bearing down sensation in upright (i.e. standing and sitting) position; this echoes the pathophysiology of POP and possibly
has a negative impact on the efficacy of PFMT. Our study showed no agreement between the subjective and objective
improvement of prolapse severity after completing PFMT. This was anticipated as women with POP experience symptoms
that do not necessarily correlate with prolapse severity or compartment specific-defect. The duration of training and the
number of effective PFM contractions were significant factors influencing the treatment outcome in women with OAB or
USI, with or without POP. This was congruent to the statement by expert scientists that the combination of frequency,
intensity, and duration of chronic exercise is effective for producing a training effect.

Table 2 Increased sustained voluntary contraction of pelvic floor muscle in different positions between groups via linear mixed models
analvsis

Concluding message

Supine ISVC Standing TSVC Sittng ISVC PFMT bio-assisted surface electromyographic
Group _ Variables B__SE b B SE p__B SE p program was effective for treatment of PFD in
1 Time women with or without POP; however, training
Week 2 (ref) should be performed in a supine position only for
Week 4 099 15 052 140 18 046 171 140 023 women with POP to ensure maximum effect. The
Week 8 081 180 066 320 217 015 074 154 063 duration of training and the number of effective
Week 12 681 445 014 705 296 0001 534 152 0001° PFM contractions were significant factors
No.of effective PFM contractions 140 106 019 201 176 010 342 116 001" influencing the treatment outcome.
2 Time
Week 2 (ref)
Week 4 136 140 034 -1.72 1.93 0.37 104 124 041
Week 8§ 1.14 2.12 0.59 -2.30 2.31 0.32 -194 140 017
Week 12 696 276 005" -1.56 211 0.46 2.235 134 010
No. of effective PFM contractions 0.41 1.57 0.80 180 1.71 0.30 474 113 <0.001°

Group | = PFD without POP; Group 2 = PFD with POP
*statistically significant
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