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Abstract

Introduction and hypothesis This manuscript from Chapter 3 of the International Urogynecology Consultation (IUC) on
Pelvic Organ Prolapse (POP) describes the current evidence and suggests future directions for research on the effect of pelvic
floor muscle training (PFMT) in prevention and treatment of POP.

Methods An international group of four physical therapists, four urogynecologists and one midwife/basic science researcher
performed a search of the literature using pre-specified search terms on randomized controlled trials (RCTs) in Ovid Medline,
EMBASE, CINAHL, Cochrane, PEDro and Scopus databases for publications between 1996 and 2021. Full publications or
expanded abstracts in English or in other languages with abstracts in English were included. The PEDro rating scale (0—10)
was used to evaluate study quality. Included RCTs were reviewed to summarize the evidence in six key sections: (1) evi-
dence for PFMT in prevention of POP in the general female population; (2) evidence for early intervention of PFMT in the
peripartum period for prevention and treatment of POP; (3) evidence for PEMT in treatment of POP in the general female
population; (4) evidence for perioperative PEMT; (5) evidence for PEMT on associated conditions in women with POP;
(6) evidence for the long-term effect of PEFMT on POP. Full publications in English or in other languages with abstracts in
English and expanded abstracts presented at international condition specific societies were included. Internal validity was
examined by the PEDro rating scale (0-10).

Results After exclusion of duplicates and irrelevant trials, we classified and included 2 preventive trials, 4 trials in the post-
partum period, 11 treatment trials of PFMT for POP in the general female population in comparison with no treatment or
lifestyle interventions, 10 on PFMT as an adjunct treatment to POP surgery and 9 long-term treatment trials. Only three treat-
ment studies compared PFMT with the use of a pessary. The RCTs scored between 4 and 8 on the PEDro scale. No primary
prevention studies were found, and there is sparse and inconsistent evidence for early intervention in the postpartum period.
There is good evidence/recommendations from 11 RCTs that PEMT is effective in reducing POP symptoms and/or improving
POP stage (by one stage) in women with POP-Q stage I, IT and III in the general female population, but no evidence from
9/10 RCTs that adding PEMT pre- and post -surgery for POP is effective. There are few long-term follow-up studies, and
results are inconsistent. There are no serious adverse effects or complications reported related to PFMT.

Conclusions There are few studies on prevention and in the postpartum period, and the effect is inconclusive. There is high-
level evidence from 11 RCTs to recommend PFMT as first-line treatment for POP in the general female population. PEMT
pre- and post-POP surgery does not seem to have any additional effect on POP. PEMT is effective and safe but needs thorough
instruction and supervision to be effective.
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Association (IUGA). This is a 4-year, 4-chapter project
with 16 reports dedicated to reviewing and summarizing
the world’s literature on pelvic organ prolapse (POP). This
report is from the third year and chapter of the project, which
is dedicated to reviewing the literature on non-surgical man-
agement of POP. Years 1 and 2 were dedicated to defining
the epidemiology of POP and the evaluation of patients with
POP. The fourth or final chapter will evaluate the surgical
treatment of POP. This report focuses on reviewing the liter-
ature on conservative treatment of patient with POP employ-
ing pelvic floor muscle training.

POP is a common condition in women. The reported
prevalence varies widely (1-65%) based on whether its pres-
ence is ascertained by symptoms (1-31%), pelvic examina-
tion (10-50%) or both (20-65%) [1]. POP may negatively
affect quality of life, participation in physical activities, body
image and sexual function [2]. Multiple factors contribute
to the development of primary and recurrent POP. These
factors include childbirth, constipation, strenuous work and
heavy lifting, congenital connective tissue weakness, obe-
sity, menopause, chronic increased intra-abdominal pressure
(IAP) and iatrogenic causes [1, 3]. Available treatments
are watchful waiting, lifestyle interventions such as avoid-
ing constipation and straining, pelvic floor muscle training
(PFMT), pessaries or surgery.

POP is caused by a combination of impairment of the
pelvic floor muscles (PFM) and the connective tissue [4].
The association between a decrease in levator plate angle,
increase in levator hiatus area and presence of POP has been
confirmed in several studies [5—13]. Women with POP have
shown to have PFM impairment [4, 6, 8—16], and damage to
the PFMs is three times more likely to be found in women
with POP than in those without [4]. A recent systematic
review by Siahkal et al. (2021) [10] summarized 21 stud-
ies in a meta-analysis and concluded that the dimensions
of the levator hiatus are greater both at rest and during Val-
salva maneuver in women with POP compared to women
without POP. An increased levator hiatus area, measured
by ultrasound, is associated with a low vaginal resting pres-
sure, measured with manometry [17], and major tears of
the PFM after vaginal birth result in a 50% reduction in
muscle strength [18]. Women with Pelvic Organ Prolapse
Quantification system (POP-Q) stage II or more have
40-62% reduced PFM strength [14, 19], 53% reduced PFM
endurance and lower vaginal resting pressure compared to
matched controls with normal supports, defined as POP-Q
stage 0 and I [19]. When measuring PFM strength with
manometry one longitudinal cohort study found that for
every 5-cmH,0O increase in pressure during maximal volun-
tary contraction, the odds for prolapse was reduced by 13%
(OR 0.87,95% C10.81, 0.94) [15].

Kegel (1952) [20] postulated that “With adequate PEMT
the woman learns to maintain the perineum, bladder and
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uterus in a higher position, the slack in the supportive mus-
cles will be taken up, and the vagina will become longer and
tighter.” Today there is evidence for two mechanisms of how
PFMT may be effective in prevention and treatment of SUI
[21, 22], and the same mechanisms apply for the effect of
PFMT to prevent and treat POP. The two mechanisms are:

(1) Women learn to consciously contract the PFM before
and during increases in intra-abdominal pressure (IAP) (also
termed ‘bracing’ or ‘performing the Knack’) and continue
to perform such voluntary contractions as a behavior modi-
fication to prevent descent of the pelvic floor during these
episodes.

(2) Women are taught to perform regular strength training
to improve ‘firmness’ and structural support of the pelvic
floor over time. These two hypotheses co-exist as they both
build on an anatomical and biomechanical understanding of
the function of the PFM, i.e., a voluntary contraction of the
PFM constricts the levator hiatus, elevates and stabilizes the
pelvic floor into a higher position. This results in an immedi-
ate effect during the PFM contraction of lifting the bladder
neck and stabilizing the pelvic floor [23, 24]. This may also
have an effect over time. Strength training has been shown
to promote hypertrophy of targeted muscles, increasing con-
striction of the levator hiatus, shortening the PFM and lifting
of the pelvic floor and reversing some of the changes associ-
ated with POP [25].

This narrative review summarizes the current evidence
for PFMT in the treatment and prevention of POP with the
following research questions:

1. What is the evidence for PEMT in prevention of POP in
the general female population?

2. What is the evidence for early intervention of PFMT in
the peripartum period for treatment of POP?

3. What is the evidence for PFMT in treatment of POP in
the general female population?

4. What is the evidence for PEMT pre- and post POP sur-
gery?

5. What is the evidence for PFMT on associated conditions
in women with POP?

6. What is the evidence for long-term effect of PFMT in
treatment of POP?

Methods

To complete an exhaustive literature search on this topic, the
authors brainstormed search terms they felt most relevant to
POP and selected the items listed below. This list of terms
was presented at the IUGA annual scientific meeting in
2020 for input from the general membership. No additional
terms were suggested as a result of that meeting. The search
strategy included the following: Ovid Medline, EMBASE,
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CINAHL, Cochrane, PEDro and Scopus databases were
searched for period January 1, 1996, to December 31, 2021,
to identify studies. The keywords were combinations of “pel-
vic organ prolapse” or “urogenital prolapse” and “bulge”
or “heaviness,” “exercise therapy,” “hypopressive exercise,”
“kegel,” “long term,” “pelvic floor muscle training,” “pelvic
floor exercise,” “peripartum,” “postpartum,” “pregnancy,”
“prevention,” “symptomatic prolapse” and “treatment out-
come”. Limitation was set on fully published randomized
controlled trials (RCTs) or full publications with at least
an English language abstract. The search also included the
extended abstracts from International Continence Society
(ICS) meetings. Finally, the authors hand-searched publica-
tions from International Consultation on Incontinence (ICI)
[26], NICE (2019) [27] and the book chapter on PFMT for
POP from Bg and Frawley (2015) [28]. Reference lists from
studies initially selected were also searched to identify any
additional relevant studies not identified by the electronic
searches. RCTs using other exercise programs than PFMT
and comparison between PFMT and other exercise programs
for POP are excluded from this review and will be published
in a separate manuscript.

The PEDro rating scale, widely used in physical therapy
and rehabilitation science [29, 30], was applied to assess the
risk of bias (internal validity) for the RCTs. Table 1 shows
the ten criteria used in this rating scale. Criteria E (eligi-
bility) concerns external validity (generalizability). A total
PEDro score less than four is considered poor, four to five
fair, six to eight good and nine to ten excellent [31]. The
PEDro scale (Table 1) has been found to be a reliable and
valid tool to evaluate methodological quality in clinical tri-
als [30, 32, 33].

Methods, definitions, and units conform to the standards
jointly recommended by the International Urogynecologi-
cal Association and the ICS except where specifically noted
[34-36].

LEIT3

ELINT3

Table 1 PEDro quality scores of RCTs

Results
Outcome measures

A plethora of different outcome measures have been used
in published studies on PFMT to treat POP. Table 2 gives
an overview of the different measures found in the included
studies. Most of the studies reported on training adherence,
using appointment attendance and self-reported daily diary
entries as outcome measures. Less than half reported on
adverse events/complications related to PEMT. For primary
outcome measures most of the studies used validated, con-
dition-specific, self-reported questionnaires for symptoms,
and the Pelvic Organ Prolapse Quantification (POP-Q) exam
results for anatomic description. Few studies assessed mus-
cle morphology using ultrasonography. A minority of the
studies focused on cost analyses or need for further POP
treatment.

Evidence for pelvic floor muscle training
in prevention of POP

We found no primary prevention studies (interventions to
stop prolapse from developing in asymptomatic women) of
PFMT on POP. However, two studies focused on secondary
prevention, as they included women who had not sought
health care for assessment or treatment of the condition [37,
38] and a third published [39] 2-year follow-up of one of
these [38] (Table 3).

In the unblinded RCT of Wiegersma et al. (2014) [38]
PFMT was conducted individually over 3 months with a
specialized physical therapist according to each participant’s
PFM function assessed by vaginal palpation. Participants
completed median 7 (range 5-9) visits with the physical
therapist and were asked to do home exercises 3-5 times per
week 2-3 times per day. They also received lifestyle advice to

E: Eligibility criteria specified

1. Subjects randomly allocated to groups

. Allocation concealed

. Groups similar at baseline

. Subjects blinded

. Therapist administering treatment blinded

. Assessors blinded

. Measures of key outcomes obtained from > 85% of subjects
. Data analysed by intention to treat

Neole B HNe Y N S

. Statistical comparison between groups conducted
10. Point measures and measures of variability provided

+: criterion is clearly satisfied, -: criterion is not satisfied, ?: not clear if the criterion was satisfied. Total number is determined by counting the
number of criteria that are satisfied, except “eligibility criteria specified” score is not used to generate the total score. Total scores are out of 10
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Table 2 Outcome measure used in randomized controlled trials (RCTs) of pelvic floor muscle training to prevent or treat pelvic organ prolapse.
Classification according to primary/secondary measures

Primary outcome:
o Stage of POP

1. POPQ (Braekken 2010b, Panman 2017, Wiegersma 2014, Hagen 2014, Barber 2014, Weidner 2017, Jelovsek 2018, Nyhus 2020, Due 2016a,
Due 2016b, Hagen 2009, Stiipp 2011, McClurg 2014, Kashyap 2013, Pauls 2013, Pauls 2014, Panman 2016)

o Positions of organs (imaging, observation)

1. Position of bladder and rectum by 3D-transperineal ultrasound (Braekken 2010b, Braekken 2010a, Nyhus 2020)

2. Anatomic failure/surgical failure (combined outcome: POPQ and no re-treatment) (Barber 2014, Wiedner 2017, Jelovsek 2018)
o Symptoms of POP (not bladder symptoms)

1. Specific questions yes/no

2. POP-SS (Hagen 2017, Hagen 2014, Hagen 2009, McClurg 2014, Kashyap 2013)

3. Validated POP-specific questionnaire to describe frequency and bother of prolapse (Braeckken 2010b, Braekken 2015)

4. PEDI-20/UDI-6/POPDI-6/CRADI-8 (Panman 2016, Panman 2017, Wiegersma 2014, Barber 2014, Jelovsek 2018, Duarte 2020, Due 2016a, Due
2016b, Cheung 2016, Pauls 2013, Pauls 2014)

5. Number of days with prolapse symptoms in the previous 4 weeks (Hagen 2014)
6. VAS 0-100 POP symptoms (Nyhus 2020, Kashyap 2013)

7. Rating of women’s perception of health benefit (better, same, worse). (Hagen 2017, Hagen 2014, Hagen 2009)/symptoms same/better/worse
(Wiegersma 2014, Cheung 2016)

8. PGI-I (Panman 2016, Panman 2017, Weidner 2017, Jelovsek 2018, Duarte 2020, Due 2016a)
9. VAS 0-10 improvement/deterioration (Wiegersma 2014)
10. Bulge/lump, pelvic heaviness, backache of P-QoL (Stiipp 2011)
11. Obstructive symptoms of POP as detailed of UDI-19 (Frawley 2010)
e Muscle morphology by transperineal ultrasound (TPUS)
1. Levator ani muscle trauma (Nyhus 2020)
2. Cross-sectional area levator ani muscle by 2D transperineal ultrasound and 3D TPUS (Braekken 2010a)
3. Levator ani muscle length at rest and during max Valsalva by 3D TPUS (Braekken 2010a)
4. Pubovisceral muscle thickness at rest by 3D-TPUS (Braekken 2010a)
o Quality of life
o POP-qual (Brandt and Janse Van Vuuren, 2020)
o Cost analyses and need of POP-treatment
1. The use of absorbent pads (Panman 2016, Panman 2017)
2. EuroQoL 5D-3L/SF-6-— QUALY/ICER/ ICUR (Panman 2016, Panman 2017, Hagen 2017)
3. Use of health services in primary and secondary care (Hagen 2014)

4. Uptake of treatment for prolapse symptoms during the follow-up [Hagen 2017, Hagen 2014, Barber 2014, Jelovsek 2018 (combined outcome:
POPQ and no re-treatment), Due 2016a, Due 2016b, Panman 2016, Panman 2017]

Secondary outcomes:
o Sexual symptoms/ dysfunction
1. ICIQ-VS (Hagen 2017, Hagen 2014, Hagen 2009)

2. PISQ12 (Hagen 2017, Panman 2016, Panman 2017, Wiegersma 2014, Hagen 2014, Weidner 2017, Duarte 2020, Due 2016a, Due 2016b,
McClurg 2014, Pauls 2013, Pauls 2014)

3. Validated POP-specific questionnaire to describe frequency and bother of sexual symptoms (Braekken 2015)

4. Frequency of sexual intercourse, satisfaction with the frequency of intercourse, and the extent of their sexual issues, reasons for not having sex
(Braekken 2015)

5. Semi-structured interview (changes in sexual desire, orgasm frequency, intensity, ability to achieve orgasm); perception of dryness, burning or
discomfort/pain; self-confidence regarding sex, and/or if there were any other changes they experienced (Braekken 2015)

6. FSFI (Pauls 2013, Pauls 2014)
o Bladder/urinary symptoms (pad test, questionnaire)
1. Bladder diary (Pauls 2013, Pauls 2014, Frawley 2010)
2. Pad test (Frawley 2010)
3. ICIQ-IU-SF (Hagen 2017, Brackken 2010b, Hagen 2014, Hagen 2009, McClurg 2014)
4. UDI-6 (Panman 2017, Wiegersma 2014, Barber 2014, Panman 2016, Pauls 2014, Jelovsek 2018, Due 2016a, Due 2016b, Panman 2016, Duarte
2020, Cheung 2016)
5. UDI-19 (Frawley 2010)
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Table 2 (continued)

6. Validated POP-specific questionnaire to describe frequency and bother of bladder (Brackken 2010b, Braekken 2015)
7. 1SI (Barber 2014, Jelovsek 2018)
8. Bladder symptoms of P-QoL (Stiipp 2011)

e Bowel symptoms

1. CRADI-8 (Panman 2017, Wiegersma 2014, Panman 2016, Pauls 2014, Barber 2014, Jelovsek 2018, Due 2016a, Due 2016b, Panman 2016,
Duarte 2020, Cheung 2016)

2. 1CQ-BS (Hagen 2017, Hagen 2014, Hagen 2009, McClurg 2014)
3. Modified Wexner score (Frawley 2010)
4. Constipation scoring system (Frawley 2010)
5. Validated POP-specific questionnaire to describe frequency and bother of bowel (Brackken 2010b, Braekken 2015)
6. Bowel symptoms of P-QoL (Stiipp 2011)
e QoL
1. P-QoL (Stiipp 2011)
2. SF-12 (Hagen 2017, Hagen 2014, Hagen 2009, McClurg 2014, Pauls 2014)
3. SF-36 (Weidner 2017)

4. PFIQ-7/UIQ-7/POPIQ-7/CRAIQ-7 (Panman 2016, Panman 2017, Wiegersma 2014, Weidner 2017, Jelovsek 2018, Duarte 2020, Due 2016a, Due
2016b, Cheung 2016, Kashyap 2013, Pauls 2013, Pauls 2014)

5. MOS-SF12/PCS-12/MCS-12 (Panman 2016, Panman 2017, Wiegersma 2014)

6. Quality of life: interference/bother of prolapse symptoms with everyday life, scored O [not at all] to 10 [a great deal]): VAS (Hagen 2014, Hagen
2009, Cheung 2016)

7. World Health Organization Quality of Life (WHOQOL)-BREF (Pauls 2013, Pauls 2014)
8. IIQ-7 (Frawley 2010)
9. Assessment of Quality of Life (AQoL) score (Frawley 2010)
o Changes of lifestyle
1. Lifestyle changes (Hagen 2017, Hagen 2014)
e Body image
1. Normalized body image questionnaires (Weidner 2017)
o Need of treatment for dyspareunia, urinary symptoms
1. Uptake of treatment for urinary symptoms during the follow-up (Barber 2014, Jelovsek 2018)
2. Uptake of treatment for dyspareunia during the follow-up (Weidner 2017)
3. Desired treatment before any intervention/end treatment: patient’s preference (Cheung 2016)
Independent variables/outcomes:
e PFM function/impairment
1. By manometry (Braekken 2010b, Braekken 2015, Duarte 2020, Nyhus 2020, Frawley 2010)

2. By surface electromyography during the rest and during the maximum voluntary contraction (Resende 2012, Nyhus 2020, Stiipp 2011, Pauls
2013, Pauls 2014)

3. By digital palpation of:
e Maximum voluntary contraction/modified Oxford scale and muscular endurance/PERFECT (Resende 2012, Nyhus 2020, Hagen 2009, Stiipp
2011, McClurg 2014, Pauls 2013, Pauls 2014, Frawley 2010)
o Normal/underactive/overactive/inactive (Panman 2017, Wiegersma 2014, Panman 2016)
o Strength Brink grading system (Barber 2014, Weidner 2017)
4. By transperineal ultrasound (TPUS)
o Change in levator ani muscle length at rest and during max Valsalva by 3D TPUS (Braekken 2010a)
e Change in levator hiatal dimensions from rest to maximum PFM contraction by 3D transperineal ultrasound (Brackken 2010a, Nyhus 2020)
o Training diary
1. Appointments attendence and self-reported daily diary (Hagen 2017; Braekken 2010b, Brackken 2010a, Brackken 2015; Hagen 2014; Barber
2014, Weidner 2017, Jelovsek 2018; Duarte 2020; Nyhus 2020; Hagen 2009; Stiipp 2011; McClurg 2014; Kashyap 2013; Frawley 2010)
o Complications regarding PFMT treatment including bother of PEMT

1. Complications/adverse events (Cheung 2016, Braekken 2010b, Brackken 2010a, Braekken 2015, Hagen 2014, Panman 2017, Wiegersma 2014,
Hagen 2017, Panman 2016, Weidner 2017, McClurg 2014, Jelovsek 2018)

2. Bother of PFMT by numeric rating scale 0—10 (due 2016a, due 2016b)
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lose weight and improve toilet habits. In the assessor-blinded
RCT by Hagen et al. (2017) [37] women were randomized to
receive either printed lifestyle advice or 5 appointments with
a physical therapist over 16 weeks and two blocks of once/
week Pilates classes for 6 weeks. The Pilates class included
specific PFMT in addition to the regular Pilates exercises
Both studies found statistically significant positive short-
term effects on symptoms of POP, but not on POP-Q stage.
Significant differences were maintained in some of the meas-
ures of symptoms at the 2-year longitudinal follow-up [39].

Evidence for PFMT to treat POP in the peripartum
period

Wu et al. (2018) [53] reported results from a system-
atic review of PEMT in the peripartum period for pelvic
floor disorders and found 15 RCTs. Some of these studies
reported on UI, AI and sexual dysfunction only and some
also included electrical stimulation. Three RCTs [54-56]
reported on PFMT for POP symptoms (dichotomous out-
come; presence/absence of bothersome vaginal bulging) and
were included in a meta-analysis. The authors concluded
that there is very low-quality evidence that structured PFMT
reduces POP symptoms at 6 to 12 months postpartum.
Furthermore, they reported that there is moderate-quality
evidence that structured PFMT did not change POP stage
up to 12 months postpartum. The authors pointed out that
evidence remains scarce on the long-term effects of struc-
tured postpartum PFMT on pelvic floor outcomes. A 12-year
follow-up of an RCT comparing PFMT with control found
no effect of PEMT on symptoms or prevalence of POP [57].
However, POP was not reported as an outcome in the origi-
nal study [58].

In the secondary analysis of an assessor-blinded RCT
with PFMT alone compared with only teaching and assess-
ment of PFM strength for U, 175 primiparous women with
and without POP 6 weeks postpartum were included [54].
No effect was found in symptoms of bulging, bladder neck
position or POP-Q stage after 4 months of group PEMT +
everyday PFMT home training, starting at 6 weeks postpar-
tum. The women diagnosed with POP had POP-Q stage I
and II.

Evidence for PFMT in treatment of POP
in the general population

Table 3 shows RCTs assessing PFMT to treat anatomical
POP or POP symptoms in the general female population.
Eleven RCTs including women from 12 different countries
were analyzed. Studies included POP of POP-Q stages I-I11
and results were generally reported for all stages together
and not separately for each stage. Four studies compared
PFMT with no treatment [40, 41, 44, 48]. The others

compared PFMT with lifestyle intervention against lifestyle
advice alone. Lifestyle advice included use of precontrac-
tion of the PFM before and during an increase in IAP (“the
Knack”) and advice to avoid straining during defecation [25,
43] or general lifestyle advice only [42, 45, 47, 49]. Brekken
et al. (2010a) [25] was the only study reporting on morphol-
ogy and did not find any effect of advice to use “the Knack”
on PFM strength or morphology. Adherence to the use of the
Knack was not reported.

Quality of the interventions, dose response issues

There is some variation in the content of the PFMT inter-
ventions for POP in these trials. All the PEMT programs for
POP included strength training of the PFM. In the study of
Wiegersma et al. (2014) [38], the participants did strength
training, but also many other exercise modalities and the
chosen exercise program was up to the physical therapist
with no standardization of the training protocol. All research
groups included vaginal palpation to determine correctness
of PFM contractions and some studies used additional bio-
feedback with the PFMT (Tables 3 and 4).

The training period varied between 4 weeks and 2 years,
and number of visits with the physical therapist varied
between 4 and 18. PEMT was taught individually in all but
one trial [49], who did group training. Supervised PEFMT
was always combined with a home training program. Drop-
outs were low and adherence high in most studies. The
highest number of visits with the physical therapist was in
the study of Braekken et al. (2010a, 2010b) [25, 43], which
included 18 visits over 6 months. No studies compared dif-
ferent training dosages. Overall, more intensive and super-
vised programs showing better results, both for symptoms
and POP-Q stage of POP.

For short-term effect of PFMT, the RCTs showed PFMT
to be effective in treating POP, demonstrating statistically
significant improvement in POP symptoms [41-46, 48,
49] and/or anatomical POP, assessed by POP-Q stage [40,
42-44, 46, 48] compared to the comparison group. The
results typically show that PEMT can improve POP-Q exams
by one stage (from I to O, II to I and III to II). Frawley et al.,
(2012) [45], Due et al. (2016) [49] and Ahadi et al. (2017)
[51] did not find a significant change in POP stage, but sig-
nificant improvements were found in some of the individual
POP-Q measurements (POP-Q points Ap and Bp) in the
study by Frawley et al. (2012) [45]. Methodological scores
on PEDro ranged from 4 to 8, with five of the studies scor-
ing 7-8 (Table 3).

Table 4 reports RCTs that compared PFMT with a pes-
sary. Three RCTs were found, but the studies used different
pessaries and different PEMT protocols. One study did not
find any differences in outcome between PEFMT and PEMT +
pessary [59] while two studies found significant differences

@ Springer
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in favor of pessary use. Both Panman et al. (2016) [61] and
Cheung et al. (2016) [60] found that pessary fitting fails
in a considerable number of women; 40% reported at 12
months [60]. De novo stress urinary incontinence was higher
in the pessary group than in the PFMT group, 48% vs 22%,
respectively [60].

PEDro score (0-10)

Evidence for PFMT pre- and post-POP surgery

Table 5 shows the published RCTs on PFMT in connec-
tion with POP surgery. Eleven full publications or meet-
ing abstracts which were published from 2005 until 2021
[62-72] were included. We excluded one study because of
inclusion of SUI and POP surgery as well as lack of reports
of symptoms or stage of POP [66]. PEMT started preopera-
tively in all studies with between one to four sessions and
continued with individual visits post-surgery.

Only one of the RCTs showed any benefit of adding
PFMT to surgery for POP [69]. The latter was a pilot feasi-
bility study with 67 participants randomized to either PEMT
or usual care in connection with surgery and showed that the
training group had fewer prolapse symptoms at 12 months.

distress: no difference

in mean postop-
erative symptom
and QoL scores

preoperative PEMT
and CRAIQ 5 (2-7) vs.
6 (4-9), allp>0.05

on symptoms or QoL

related to urinary
control group: UDI-6

16 (12-21) vs. 17
(7-15) vs. 10 (6-13)

No added effect of
and colorectal-anal
(95% CI) between
the intervention and
(13-22), CRADI-8
15 (11-18) vs. 13
(10-16), UIQ 11

Results

distress assessed by
validated PFDI sub-
scales: UDI-6 and

CRADI-8.
Secondary outcome:

UIQ and CRAIQ

and colorectal-anal
symptoms using the
PFIQ sub-scales:

Symptoms of
urinary and
colorectal-anal
patient reported
quality of life
related to urinary

Outcome

Evidence for PFMT in women with POP on sexual
dysfunction, bladder and anorectal symptoms

Drop-out/adherence

The results of PFMT on sexual dysfunction, bladder and
anorectal symptoms for women with POP are presented in
Tables 3, 4 and 5. None of the studies had sexual function
or bladder and anorectal symptoms as the primary outcome.
The size of the studies varied from 57 [71] to 374 partici-
pants [72]. One study included women with POP-Q stage I,
II and III, regardless of POP symptoms [74], while the others
included women with symptoms.

Exercise intervention

Sexual dysfunction

Tables 3, 4 and 5 include studies reporting the effect of
PFMT on sexual function in women with POP. Two stud-
ies found some effect of PFMT on sexual function [74,
75]. The short-term improvement of Pelvic Organ Pro-
lapse Incontinence Sexual Questionnaire-12 (PISQ-12) and
Female sexual function index (FSFI) scores described by
Pauls et al. (2013) [75] was lost after 24 weeks [71]. Braek-
ken et al. (2015) [74] using a validated questionnaire from
Mouritsen et al. (2003) [73] found no significant change
in the number of sexually active women and no significant
differences between groups regarding change in satisfac-
tion with frequency of intercourse. However, interview
data showed that 19 (39%) of women in the PEMT group
reported improved sexual function compared to only two
participants (5%) in the control group (P < 0.01). Some par-
ticipants reported increased control, strength and awareness

See Nyhus et al. 2020  See Nyhus et al. 2020. See Nyhus et al. 2020  Primary outcomes:

POP

Same study as Nyhus
et al. 2020

RCT/159 women

Design
>18 yrs

Norway

Table 5 (continued)
Mathew et al.-21 [68]

@ Springer
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of the pelvic floor, improved self-confidence, sensation of
a "tighter" vagina, improved libido and orgasms, resolution
of pain with intercourse and heightened sexual gratification
for partners. Additionally, the study found that participants
who described improved sexual function obtained the great-
est increases in pelvic floor muscle (PFM) strength (mean
16 + 10 cmH,0) and endurance (mean 150 + 140 cmH,0
s) (P <0.01).

Bladder and bowel symptoms

The results related to PEMT on bladder and bowel symptoms
in women with POP are shown in Tables 3, 4 and 5. Eight
studies found that PFMT improved bladder symptoms [38,
39, 43, 44, 47, 60, 61, 74] and five studies found improve-
ment of anorectal symptoms [39, 43, 44,47, 61, 74]. Braek-
ken et al. (2010b) [43] and Braekken et al. (2015) [74] report
from the same RCT using different outcome measures.

Long-term effect of PFMT in treatment of POP

We defined “long term” as follow-up of at least 6 months
after cessation of the intervention conducted in the orig-
inal RCTs. There are a limited number of studies on the
long-term effects of PFMT for POP (Tables 3, 4 and 5).
The follow-up period varied between 6 months and 8 to 10
years, and there were no reminders or follow-up of PFMT
during the follow-up period. Long-term effect was found in
the findings of Panman et al. 2017 [39] and McClurg et al.
2019 [52], but not of Barber et al. 2015 [62], Jelovsek et al.
2018 [67] and Due et al. 2016b [50]. The studies with no
long-term effect did not show any short-term effect.
Adpverse effects of PEMT in women with POP are almost
non-existent, and, if present, mostly not related to the PEMT.

Discussion

This narrative review found no primary prevention RCTs
on PFMT for POP and sparse evidence on early interven-
tions in the general female population and the peripartum
period. PFMT has been shown to significantly improve POP
symptoms and associated pelvic floor complaints. Anatomic
POP has been shown to improve by one POP-Q stage. It
is unclear how clinically relevant this is because there are
insufficient data describing the elevation of the leading edge
of prolapse from beyond to above the hymen with PEMT.
Studies included women with POP-Q stage I to III POP,
and the effect was generally reported for all stages together,
and not separated between stages, possibly because of low
sample sizes. One pilot feasibility RCT showed significant
benefits of PFMT as an adjunct to surgery but this was not
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proven in the nine other studies. Long-term data are sparse,
and results are inconsistent.

Prevention and early peripartum intervention

Given the anatomical and biomechanical rationale and evi-
dence for PFMT to change pelvic floor morphology [25],
it is theoretical to assume that PFMT would be effective
in prevention of POP. Regular PFMT and early interven-
tion to stop development and worsening of POP (primary
prevention) would probably be the best health care invest-
ment to reduce suffering and cost of this prevalent female
condition. If PFMT is provided as group training, it could
be more cost-effective than individual training [22]. How-
ever, evidence from robust RCTs in prevention of POP is
lacking. Furthermore, RCTs on PFMT in prevention of POP
should optimally proceed over 20-30 years and include one
PFMT training and one non-training group. It would be
costly, time-consuming and probably not possible to keep
women adhering to an exercise training program for such
long time, nor would asking women not to do PFMT be
ethically acceptable. The two included studies on secondary
prevention in our review [37, 38] could have been classified
as treatment as some of the included women had symptoms
of POP, but as the participants had not sought help for POP,
we chose to classify them as preventive studies. The results
of these RCTs showed some benefit, but the effects were
not that convincing [37, 38]. Lack of large effect sizes can
be attributed to low training dosage (mode of exercise, fre-
quency, intensity, duration and adherence to training) [76].
The idea of including correct PEMT into general exercise
classes for women would probably be the only option to
enable women adhere to regular PFMT for the purpose of
preventive exercise [22]. However, that would only apply
for women who are regularly physically active, and many
of them would exercise independently and not in exercise
classes.

Somewhat surprisingly, studies have found that POP is
also prevalent in nullipara women [77]. As vaginal birth is
a main risk factor for the condition, PFMT should be offered
at an early stage either during pregnancy or after childbirth
[78]. However, since there is insufficient evidence to sug-
gest this based on results from RCTs, this would be based
on expert opinion only. Some of the studies in the system-
atic review of Wu et al. (2018) [53] on postpartum PFMT
for PFD were not registered in PubMed [55, 56, 79, 80],
and only three RCTs were included in the meta-analysis of
PFMT for POP. Three of the RCTs included electrical stimu-
lation in addition to PFMT [79, 81]. The inclusion of these
confounders means that we cannot conclude the effect of
PFMT alone in these postpartum studies. The conclusion of
Wu et al. (2018) [53] is that there is very low-quality evi-
dence that structured PEFMT reduces POP symptoms at 6 or
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12 months postpartum, which is based on the two RCTs not
found in PubMed [55, 56]. Additionally, the evidence for a
positive effect in the postpartum period is not supported by
results from Bg et al. (2015) [54] or the 12-year follow-up
of conservative management of postnatal urinary and fecal
incontinence and POP outcomes by Glazener et al. (2014)
[57]. The training dosage and level of supervision might
have been too low in the Glazener study (2001) [58] but was
quite high in the study by Bg et al. (2015) [54]. However, the
primary outcome of B¢ et al. [54] and Glazener et al.’s [58]
RCTs was U, and both studies included women with and
without POP; thus, the sample size may have been too small
to detect significant differences for POP. In addition, in the
Bg et al. RCT [54], a substantial number of the participants
had major levator ani tears, which may have made it more
difficult to achieve positive results. Higher IAP with lifting
of a newborn infant and baby equipment may further explain
difficulties in achieving positive effect of PEFMT in the post-
partum period. Further RCTs are warranted to investigate
the effect of early prevention and treatment using PFMT on
women with symptomatic POP in the peripartum period.

General population

The effect of PFMT in the general female population with
POP showed overall positive short-term results on POP
symptoms, and in most of the studies measuring anatomi-
cal POP, the prolapse improved one stage [40, 4244, 46,
48]. The studies with no effect on POP-Q stage had a lower
training dosage compared with studies finding statistically
significant improvement in anatomical POP [45, 49, 51].
Interventional quality of exercise training studies is depend-
ent on training dosage [22, 76]. We did not find any RCT
comparing different training dosages. Ahadi et al. (2017)
[51] claimed to compare PFMT with or without biofeedback
but added 4 weeks of PFMT with biofeedback to home exer-
cise. Hence, this is not an equivalent comparison. For UI, no
additional effect of adding biofeedback was found in an RCT
with equal dosage and supervision of PFMT [82]. Kashyap
et al. (2013) [46] compared six visits over a 6-month training
period using a self-instruction manual only to one-on-one
PFMT plus instruction manual, and the results showed the
same overall beneficial effect on symptoms and POP-Q stage
in the one-on-one PFMT group as Brakken et al. [25, 43].
As for all exercise training programs, this review found that
there is a dose-response relationship with more intensive and
supervised programs showing better overall results, both for
symptoms and POP-Q stage of POP.

This review found only three RCTs comparing PFMT
with a pessary, highlighting the need for further high-quality
RCTs for this comparison. The level of evidence for pes-
saries as an effective intervention for POP was level three
evidence in the 2017 ICI systematic review [26] and this
corresponds with the latest Cochrane review [83]. As wear-
ing a pessary over time may unmask occult stress urinary
incontinence, this should not be considered a complication
of pessary use [84].

Sexual, bladder and anorectal comorbidities

Many of the RCTs on PFMT in women with POP also evalu-
ated the effect on comorbidities such as sexual dysfunction,
bladder and anorectal symptoms and found positive results.
However, none of the studies had these comorbidities as
primary outcomes and the studies included women with and
without these symptoms. The power of the studies not find-
ing an effect may be too low for these secondary analyses.
Most studies used general validated instruments for the over-
all conditions, and more detailed information on the effect
of Ul and Al was not always available.

Sexual dysfunction in women is frequently associated
with pelvic organ prolapse (POP) [85]. In a systematic
review [86], the authors found only Level 2 evidence that
PFMT can improve women's sexual function, and the litera-
ture is scarce about the effect of PEMT on sexual function
in women with POP. As for other comorbidities, the train-
ing duration in some of the studies was short because it was
done as an adjunct to surgery [64, 71], had a limited number
of supervised sessions which may have limited adherence
to the training protocol [49, 72] and included women both
with and without sexual dysfunction. There is some evidence
that women without sexual dysfunction have increased PFM
strength compared to women with sexual dysfunction [87].
However, sexual function is influenced by several interper-
sonal, contextual, personal, psychological and biological
factors including POP. Partner factors may adversely affect
sexual function and diminish the benefit of PFMT [86].
We found that only two RCTs which showed some positive
effects of PFMT on sexual function of women with POP
[71, 74]. There is need for new RCTs specially designed to
investigate the effect of PFMT in specific types of sexual
dysfunction in women with POP.

Some of the studies assessing bladder and anorectal
symptoms had a relatively short duration of the PEMT pro-
tocol as they were investigating perioperative PEMT [64, 71,
75] or a limited number of supervised sessions that could
have limited the adherence to training protocol [37, 42, 47,
49, 69, 72]. The two RCTs offering supervised PEMT for a
longer time showed improvement in bladder and anorectal
symptoms in women with POP [25, 39, 74]. Future high
quality RCTs are therefore still needed to investigate the
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impact of intensive supervised PEMT protocols on bladder
and anorectal symptoms in women with POP.

Effect of PFMT pre- and post-POP surgery

It is somewhat counterintuitive that PEMT does not seem
to be effective pre- and post-POP surgery. This is despite
evidence that it is effective in the treatment of POP [26].
However, women included in surgical studies may be a
selected group with more severe POP resulting from major
PFM tears, perineal tears or higher hiatal area ballooning.
In addition, it may be difficult to show additional effect of
PFMT if surgery alone is effective, and a possible effect of
PFMT may only be expected to be seen after many years of
continuous PFMT. The longest follow-up period was 5 years
after surgery, but there were no incentives for continuous
PFMT during the follow-up period after the last training
session 12 weeks post-surgery, and there was no report on
adherence to maintenance training [67]. Furthermore, there
was no effect of the original training program in this study
[62], and a long-term effect may therefore not be expected.
The lack of effect of PFMT in connection to POP surgery
warrants that such studies should be analyzed separately
from treatment trials in the general population and not be
merged in meta-analyses.

Furthermore, the recurrence rate following traditional
surgery for POP is approximately 30% [88, 89], and sur-
gery for prolapse can be associated with various adverse
events and potentially poorer quality of life than the original
condition [90, 91]. Mesh is one option for surgical treat-
ment of stress urinary incontinence (SUI) and POP. How-
ever, some women experience serious complications [88,
89], and mesh is now the subject of intense global scrutiny
after reports of serious negative long-term effects [92]. The
National Institute for Health and Care Excellence (NICE)
Guidelines (2019) [27] state that there is some evidence of
benefit for all surgical procedures for POP recommended in
their guideline, including mesh procedures, but limited evi-
dence on long-term effectiveness and adverse effects. They
conclude that “the true prevalence of long-term complica-
tions is unknown.” Although the rate of severe complications
may be low [90], due to high surgery rates, a substantial
number of women will suffer after POP surgery worldwide
[92]. Non-invasive treatments, such as lifestyle interventions
and PFMT, should therefore be considered before surgical
interventions [26, 27].

Long-term studies
There are general challenges to long-term studies of any
intervention due to loss-to follow-up, co-interventions,

treatment switching and competing events [93, 94]. For
exercise training there are additional challenges such as
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non-adherence to maintenance training [93, 94]. In a sys-
tematic review of long-term effect of PFMT for SUI/MUI
19 studies with follow-up ranging from 1-15 years were
found [93]. Only two studies provided follow-up incentives
for continuous PFMT during follow-up and long-term adher-
ence to PFMT varied between 10% and 70%. For the POP
studies found in the present review, there were no incentives
for continuous PFMT after cessation of the original inter-
vention, and only Barber et al. (2014) [62] reported long-
term adherence to PFMT. They found that 93.4% reported to
adhere to PFMT 6 months after the intervention and 81.4%
at 2 years. However, there was no effect of PEMT in this
study on either PFM strength or POP. In the 5-year follow-up
of the Barber et al. study (2014) [62], Jelovsek et al. (2018)
[67] reported that the estimated surgical failure rate was
61.5% and 70.3% in the two surgical groups, respectively.
They concluded that rates of surgical failure increased dur-
ing the follow-up period, although prolapse symptom scores
remained improved.

There are challenges in adherence to long-term PFMT
when there is no structured follow-up regimen or encour-
agement for further training after the initial supervised
PFMT. This could explain the diminishing effect. Further-
more, if there was no short-term effect of a PFMT program
[49, 50, 62, 67, 71, 75], then long-term effects are unlikely.
Long-term success of any exercise training program relies
on maintenance training. When women are left alone to do
PFMT with no further incentives this is a challenge to some.
The promotion of PFMT from a women’s health perspec-
tive should include strategies to support building PEFMT
into their general exercise/physical activity programs and/
or daily routines. However, today < 30% of the adult popula-
tion follows the WHO’s recommendations for participation
in physical activity and exercise training, and it is likely that
only those who are already physically fit and motivated for
general training will attend structured exercise classes which
could include specific PEMT [95-97]. New ways of reaching
women with information on why and how to perform PFMT
in addition to more general physical activity are needed. Due
to injuries and weaknesses of the PFM and inability to con-
tract correctly, PFMT may be even more difficult to adhere
to than other exercise. More work is required to improve
women’s long-term adherence to pelvic floor rehabilitation
programs.

At present, one can question whether today’s health ser-
vices for non-surgical interventions for POP are optimal. In
a focus group study of 22 women receiving prolapse care
through urogynecology services in the UK [98], the authors
found that women often delayed seeking help for their
symptoms because of lack of awareness, embarrassment
and stigma. When they did present to their family doctors,
their symptoms were often dismissed and unaddressed until
they became more severe, and the women reported receiving
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little or no choice in treatment decisions. Choices were often
influenced by health professionals' preferences and incon-
sistent with women's preferences and needs. Physical ther-
apy-based interventions were reported as helping women
regain control over their symptoms and life.

The results of the present narrative review support the
conclusion of the ICI 2017 with 1A evidence/recommenda-
tion for PFMT in treatment of POP in the general female
population [26]. In addition, the NICE guidelines (2019)
[27] recommend considering a program of supervised PEMT
for at least 16 weeks as a first option for women with symp-
tomatic POP-Q stage I or stage II. If the program is benefi-
cial, they recommend advising women to continue PFMT.
There is no strong evidence for strength training mainte-
nance programs, but intensity of the contraction seems to
be the main factor. We therefore recommend 1-2 sessions a
week with 812 close to maximum contractions. The overall
best results found in our review were in an RCT with 18
supervised training sessions over a 6-month training period
[25, 43]. We were only able to find one study on predictors
of success of PFMT in women with POP [99]. They found
that young age and having > 1 indicators of obstetric trauma
were predicting factors but discussed that many factors such
as PFM function were not included in the analysis. We agree
with the authors that there is a need for further studies on
this important clinical question.

Clinical recommendations for effective PFMT for POP

*Provide proper information about the pelvic floor, exercise
physiology and evidence for how PFMT can improve pelvic
floor morphology and POP

*Teach proper PFM contraction technique and assess
whether the woman can do a correct contraction (vaginal
palpation, manometry, dynamometry, ultrasound) and give
immediate feedback of performance

*Use validated outcome measures to assess POP symp-
toms, stage of POP (POP-Q) and comorbidities before and
after treatment

*Offer individual weekly visits or group training with
a physical therapist for at least 6 months with additional
home training

*Teach women at risk for POP strategies to reduce IAP
during activities of daily living

*Use motivational strategies to favor adherence

*Strength training regimens should follow general princi-
ples for strength training (3 sets of 8-12 close to maximum
contractions at least 3-4 times/week and continue for at least
4 months)

*Register adherence to both supervised PFMT and home
training

*Assess PFM variables (resting value, PFM strength and
endurance) before and after treatment

*Recommend a suitable PFMT maintenance program
with intensity of the contraction being the most important
factor (8-12 contractions 1-2 times/week)

Recommendations for further studies

*Primary and secondary prevention studies in the general
female population and studies in women with POP within
12 months after childbirth

*Monitoring long-term adherence and study predictors of
success of PEMT for POP including pelvic floor biological/
anatomical factors
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