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Abstract
Introduction and hypothesis  This study was aimed at evaluating the effect of pelvic floor muscle training (PFMT) as a 
conservative treatment for patients with pelvic organ prolapse (POP).
Methods  A comprehensive search to identify eligible randomized controlled trial (RCT) studies was conducted using elec-
tronic databases including PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), and Embase up to 10 June 
2021. Results were presented as risk ratio (RR), the weighted mean difference (WMD), with 95% confidence interval (95% 
CI) using the random effects model. Outcome variables were pooled using Review Manager version 5.3.
Results  Thirteen studies were included. Our results demonstrated that women who received PFMT intervention had a greater 
improvement than controls in prolapse symptom score (POP-SS; mean difference [MD] −1.66, 95% CI −2.36 to −0.97, 
p < 0.00001] and POP stages (risk ration [RR] 1.51, 95% CI 1.14–2.01, p = 0.004). The number of participants who felt 
better after PFMT was higher (RR 1.98, 95% CI 1.21–3.24, p = 0.006). Subgroup analysis showed that the symptoms of 
prolapse and the degree of prolapse were improved significantly in the short term, but there was no significant difference in 
the long-term effect. In addition, there was no significant difference in the impact of PFMT on the elderly and the quality of 
life. More RCTs are needed to evaluate the effect of PFMT on the elderly and whether the quality of life can be improved.
Conclusions  We found that PFMT can improve subjective symptoms and objective POP severity. More research is needed 
on the long-term effect.

Keywords  Pelvic floor muscle training · Pelvic organ prolapse · Conservative treatment · Quality of life · Meta-analysis

Introduction

Pelvic organ prolapse (POP) is defined as protrusion of 
pelvic organs into or out of the vagina owing to loss of 
support from the connective tissue, muscles, or both [1], 
which includes anterior vaginal wall prolapse (urethro-
cele, cystocele), posterior vaginal wall prolapse (entero-
cele, rectocele), and prolapse of the apical segment of 
the vagina (cervix/cuff, uterine or vault prolapse) [2]. 

Additionally, women may present with prolapse in one or 
more of above-mentioned sites, depending on the type and 
degree of pelvic floor relaxation. However, the severity of 
prolapse stage is not directly associated with the sever-
ity of symptoms, and numerous women with prolapse are 
asymptomatic [3]. POP is considered a problem only if 
prolapse results in pressure symptoms with or without a 
bulge, sexual dysfunction, lower urinary tract dysfunction, 
or voiding dysfunction [4]. A previous study has reported 
that the prevalence of POP increases with age [5] and the 
etiology is believed to be associated with a combination of 
genetic and environmental risk factors [6]. The prevalence 
in middle-aged or elderly women is about 30–60%, and 
women older than 50 years are mostly affected [5]. Approx-
imately 75% of women feel a profound impact on quality of 
life associated with prolapse symptoms [7]. It is reported 
that by 2050 the proportion of women suffering from POP 
will increase by 50%, with the changing demographics of 
the world’s population [8]. Nowadays, women are more 
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active than they were in the past, and the development of 
POP adversely affects quality of life and disrupts social and 
personal activities. It is expected that POP will become a 
major health concern in the near future.

Currently, therapeutic options used for POP include sur-
gery or nonsurgical management, e.g., vaginal pessary or 
pelvic floor muscle training (PFMT). It is estimated that 
the risk of surgery for women with POP in their lifetime is 
13% [9]. However, the long-term results of surgery are far 
from optimal. Prolapse recurrence after any type of POP 
surgery is possible, and 6–30% recurrence rates have been 
reported [7]. Owing to the invasive operation, pelvic pain, 
dyspareunia, persistent vaginal bleeding, or discharge are 
the common postoperative complications. General treat-
ment often starts with nonsurgical management. Pessary are 
frequently used as a first-line treatment for POP by many 
clinicians. However, many women experienced unsuccess-
ful pessary fitting or pessary discontinuation because of 
difficulties with the insertion and removal of mechanical 
devices, vaginal discomfort, and the occurrence of compli-
cations [10]. And there is no standardized recommendation 
about the period to replace the device. Compared to surgery 
and pessary, PFMT has no adverse events virtually. PFMT 
is usually described as a behavioral therapy, which com-
prises repeated volitional contraction of the correct pelvic 
floor muscles and supervised by health professionals [11]. 
The pelvic floor muscles and ligaments, as well as the fas-
cia, can be depicted as a hammock, where the functional 
and structural support of the pelvic organs is dependent on 
the strength of the suspension bridge. Studies suggested 
that PFM strength was increased after PFMT [12–15]. The 
theoretical basis of PFMT originates from two hypotheti-
cal mechanisms. First, the intensive training of the PFMs 
may increase muscle volume and elevate the levator plate 
to a higher position inside the pelvis by hypertrophying and 
improving the stiffness of its connective tissues. Second, 
a conscious, effective contraction before and during an 
increase in abdominal pressure to prevent leakage [16]. The 
latest Cochrane Review supports the hypothesis and sug-
gests that PFMT could be included in the first-line options 
of nonsurgical management for urinary incontinence [11]. 
In recent years, several meta-analyses have revealed that 
PFMT is an effective treatment for women with sympto-
matic mild to moderate POP [17–19]. However, it is still 
unclear about whether PFMT could improve the degree of 
POP and the long-term effectiveness of the treatment. In 
addition, the efficacy of PFMT for POP in women aged 55 
years or over has been debated, with no consensus to date.

Therefore, we aimed to perform a meta-analysis with new 
randomized trials and previous published data in order to 
strengthen the evidence base for assessing the efficacy of 
PFMT on POP, offering a reliable reference for clinicians 
treating these patients as well as a basis for future studies.

Materials and methods

Search strategy

In order to identify potentially relevant studies, we searched 
PubMed, Cochrane Central Register of Controlled Trials (CEN-
TRAL), and Embase using the search strategy combining medi-
cal subject headings and free-text terms. Limits were used for 
randomized controlled trails. The last literature search was run 
on 10 June 2021. The search terms included “Prolapse,” “rec-
tocele,” “Pelvic Floor Disorders,” “prolaps* and (pelvi* or vagin* 
or genit* or uter* or vault* or apical or urethr* or segment* or 
wall* or cervi* or urogenital or rect*),” “kegel*,” “PFMT,” and 
“Physical Therapy Modalities.” An overview of the complete 
electronic search strategy is presented in Appendix 1.

Study selection

We selected studies based on the following criteria: 

1.	 Population: women aged 18 years or older with no racial 
restrictions, who were diagnosed with a different stage 
of POP as determined by the Pelvic Organ Prolapse 
Quantification System (POP-Q) [2].

2.	 Intervention: any type of PFMT programs, including 
various types of PFMT teaching method, type of con-
tractions, and number of contractions.

3.	 Comparator: other conservative treatments, such as life-
style advice, as well as muscle contraction without a 
PFMT program, pessary, or watchful waiting.

4.	 Outcomes: the publication should include at least one 
of the outcome measures, such as the number of par-
ticipants with the improvement in POP syndrome, the 
change in Pelvic Organ Prolapse Symptom Score (POP-
SS) [20], improvement of the prolapse severity stage, the 
change in total quality of life based on validated Pelvic 
Floor Distress Inventory-20 (PFDI-20) and Pelvic Floor 
Impact Questionnaire-7 (PFIQ-7) [21].

5.	 Studies on randomized controlled trials published in English.

Studies were excluded from this analysis for the follow-
ing reasons: 

1.	 Participants with stage IV prolapse or postpartum 
women

2.	 The role of PFMT intervention as an adjunct to surgery
3.	 Studies without sufficient information for data analysis

Data extraction

Both authors extracted the data from the studies included 
independently using a previously tested form designed to 
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capture information specifically. Data extracted included 
detailed information on the authors, the publication year, 
patients’ characteristics (age, BMI, number), summary of 
intervention treatment and control group, and duration of 
follow-up corresponding to different interest outcome meas-
urements. Any divergence between the two reviewers was 
resolved by discussion with a third author. In order to obtain 
missing data that could be included in the analysis, emails 
were sent to the authors of the eligible studies selected, but 
no responses were received.

Study quality assessment

Two authors independently assessed all the studies included 
for risk of bias using Cochrane Handbook for Systematic 
Reviews of Interventions [22]. The risk of bias included 
random sequence generation and allocation concealment, 
blinding, incomplete outcome data, selective reporting, and 
other biases. The risk of bias was defined as “low,” “high,” 
or “unclear.” Disagreement was discussed with a third author 
to reach consensus. The trials included were classified as 
low-quality, high-quality, or moderate quality according to 
the following criteria: 

1.	 If one of the following items, such as randomization or 
allocation concealment or blinding, was assessed to have 
a high risk of bias, the trial was considered to be of low 
quality, regardless of the risk of other items.

2.	 When randomization and allocation concealment and 
blinding were assessed as having a low risk of bias, and 
other items were assessed as having a low or unclear risk 
of bias in the trial, the trial was considered to be of high 
quality.

3.	 If the trial did not meet the high or low risk criteria, the 
quality of the trial was considered to be moderate.

Statistical analysis

All analyses were performed using Review manager 5.3. 
For dichotomous data, the numbers of events in control and 
treatment groups of each of the studies included were used 
to calculate the risk ratio (RR) and 95% confidence inter-
vals (CI). For continuous variables, means and standard 
deviations before and after intervention were used to cal-
culate the weighted mean difference (WMD) and 95% CI. 
A p < 0.05 was considered statistically significant. Statisti-
cal heterogeneity was assessed using the Chi-squared test 
and I2 scores. We applied a random-effects model meta-
analysis for all comparisons in order to control effects of 
unobserved heterogeneity. Because there were fewer than 
10 studies on each outcome, we did not use a funnel plot 
to explore publication bias. Subgroup analyses were per-
formed appropriately to explore the source of heterogeneity 

and summarize the effect of PFMT on POP by different 
time points as well as different prolapse compartments. 
The long-term results were described as ≥ 1 year and the 
short-term results were described as < 1 year. A sensitivity 
analysis was performed for primary results by excluding 
trials of low quality.

Results

Characteristics of the studies included

A total of 10,022 records were identified by searching elec-
tronic databases, including 1,667 from PubMed, 4,377 from 
Embase, 3,978 from CENTRAL. After duplicate exclusion, 
there were 6,324 citations left. Of them, 6,294 were excluded 
by title and abstract screening. Thirty articles were selected 
for full-text review, of which 17 were excluded. Table 1 sum-
marized the characteristics of eligible studies. Seven studies 
were excluded because there were no data available. Eight 
papers were excluded for not reporting interest outcome 
measures. Two articles were excluded for language. Finally, 
we identified 13 studies that met the inclusion criteria and 
were incorporated into this meta-analysis. The process of 
selecting articles is presented in Fig. 1.

The main characteristics of the thirteen studies included 
are shown in Table 1. Of all the trials that assessed the effi-
cacy of PFMT treatment on POP, the duration of follow-up 
varied between 6 weeks and 2 years [12, 13, 24–33]. There 
are two citations from the same study, as the main focus of 
each paper is a different outcome [30, 27]. Two studies that 
followed up for 2 years evaluated the effectiveness of PFMT 
treatment in women aged at least 55 years with POP [29, 
28]. The study by Panman et al. [29] reported on the 2-year 
effects of the same population as in the paper by Wiegersma 
et al. [33]. However, we decided to include both articles, 
as both of them reported anatomical outcome such as the 
improvement of prolapse stage, the change of different pro-
lapse compartments, which was one of the primary results 
of our analysis. The most common frequency of the program 
is 8 to 12 voluntary contractions in each set, usually with the 
duration of holding 6 to 10 s per contraction in these trials. 
All participating physiotherapists were appropriately trained 
before the beginning of the trials.

Study and data quality

The risk of bias in the studies included is shown in Fig. 2. 
Of all the studies, one was not clear about sequence genera-
tion [24] and one trial was unblinded [25]. One randomized 
controlled trial was unclear about the blinding of outcome 
assessment [12]. Attrition bias, selection bias, and other 
sources of bias were not found in any of the studies.
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Outcomes

Pelvic organ prolapse symptom score

Three studies [31–23] with a total of 662 patients reported 
the change in prolapse symptoms after PFMT treatment as 
measured by the POP-SS [20], which consists of seven items 
relating to prolapse symptoms. Each item is scored from 
0 (never) to 4 (all of the time), with a total ranging from 
0 to 28. The pooled results showed that the POP-SS was 
significantly lower in women in the PFMT group than in 
controls (mean difference [MD] −1.66, 95% CI −2.36 to 
−0.97; Fig. 3).

Self‑reported change in prolapse symptoms

Six studies [27, 26–28] with a total of 901 patients self-
reported a change in symptoms. PFMT was considered suc-
cessful if women reported their symptoms to be “better” and 
was considered unsuccessful if women reported their symp-
toms to be “the same” or “worse” [34]. The pooled results 
showed a significant change in the self-reported symptoms 
to better after PFMT treatment compared with the control 
group (RR 1.98, 95% CI 1.21–3.24; Fig. 4a).

Pelvic organ prolapse

Six trials [24, 26–28] enrolling 911 patients reported pro-
lapse severity improvement defined by the Pelvic Organ Pro-
lapse Quantification System (POP-Q). The pooled results 
showed that there was a statistically significant difference in 
POP-Q stage improvement after PFMT treatment compared 
with the control group (RR 1.51, 95% CI 1.14–2.01; Fig. 5a).

Subgroup analyses

Subgroup analysis of the subjective improvement outcome 
according to different follow-up duration found a significant 
difference in the self-reported improved symptom change 
within 6 months between the two groups (RR 3.0, 95% CI 
1.96–4.59), but no significant variation for participants fol-
lowed up for 1 year or 2 years after PFMT intervention (RR 
1.43, 95% CI 0.75–2.73; Fig. 4b).

Subgroup analysis of the objective improvement out-
come reported significant improvement in POP-Q stage 
after PFMT intervention compared with controls within a 
6-month follow-up period (RR 1.86, 95% CI 1.03–3.36), but 
no statistically significant improvement in participants fol-
lowed up for 2 years (RR 1.40, 95% CI 0.86–2.28; Fig. 5b).

Subgroup analysis according to different prolapse com-
partments [12, 13, 32, 33] showed a remarkable difference 
in the improvement of anterior prolapse stage between the Ta
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PFMT group and the controls (RR 2.06, 95% CI 1.44–2.94; 
Fig. 5c), but no remarkable difference in the posterior pro-
lapse (RR 1.23, 95% CI 0.66–2.27; Fig 5d).

The effect of PFMT on the elderly

Two trials [29, 28] focus on the effect of PFMT intervention in 
older women aged 55 years or over. The pooled results showed 
no difference in self-reported improved symptom change (RR 
1.52, 95% CI 0.41–5.65; Fig. 4c). In addition, there was no 
significant improvement in prolapse severity between the two 
groups (RR 1.40, 95% CI 0.86–2.28; Fig. 5b2).

Quality of life

Three studies [30, 29, 28] reported on prolapse-specific quality 
of life using the PFDI-20 and the PFIQ-7; however, the data of 
one trial [28] were not available to the meta-analysis because par-
ticipants had not completed the intervention followed up by the 

questionnaire. The PFDI-20 scale contains 20 items about anorec-
tal, prolapse and urinary symptoms, whose total scores range from 
0 to 300. With the PFIQ-7 scale with 21 items, each item can be 
scored from 0 to 3. For two scales, higher scores indicate a greater 
symptom burden or a more impaired quality of life. The other two 
trials reported a negative change in total score of the PFDI-20 
questionnaire and PFIQ-7 questionnaire from the baseline, indi-
cating improved symptoms or quality of life, but the pooled results 
showed no remarkable difference between the two groups in the 
change of PFDI-20 scale after PFMT intervention (MD −3.71, 
95% CI −26.11 to 18.69; Fig. 6a) and no significant difference in 
the change of PFIQ-7 scale between the two groups (MD −6.34, 
95% CI −12.88 to 0.21; Fig. 6b). Limited by the small number of 
studies, the quality of life cannot be further analyzed.

Sensitivity analysis

We conducted a sensitivity analysis by repeating the main 
outcome of interest of only high-quality studies. The pooled 

Fig. 1   The flow diagram of the 
screening and selection process 
of the articles in this meta-
analysis
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results did not change remarkably compared with the original 
analysis when the study [25] was removed (Fig. 7).

Discussion

This analysis summarized and reported the existing evi-
dence for the effect of PFMT on POP. For participants, 
we found that PFMT treatment had a positive effect on 

prolapse symptoms and prolapse severity. Subgroup 
analysis showed that women benefited from PFMT treat-
ment in the short term, but the long-term effects were not 
significant.

Also, the findings of our study revealed that there was 
no significant effect on elderly POP women and no remark-
able difference in the quality of life after PFMT treatment. 
However, the main reason may be the small sample size in 
the meta-analysis (only two studies).

Fig. 2   Risk of bias graph sum-
mary for pelvic floor muscle 
training treatment of pelvic 
organ prolapse

Fig 3   Forest plot showing the Pelvic Organ Prolapse Symptom Score of the pelvic floor muscle training (PFMT) group compared with the con-
trol group
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Our study confirmed that PFMT produced a significant 
improvement in subjective prolapse symptoms and objective 
anatomical changes in women with stages I–III symptomatic 
POP, which was consistent with a previous meta-analysis 
[18]. However, different than previous several meta-anal-
yses, we performed a subgroup analysis of self-reported 
improvement in symptoms and POP severity by different 
time points. Our pooled results showed that PFMT interven-
tion had a positive effect in the short term, but no significant 
difference in long-term follow-up. In the meta-analysis, sub-
group analysis showed either no significance or high hetero-
geneity. The long-term effects have to be interpreted with 

caution owing to the existence of heterogeneity. Three previ-
ous meta-analyses demonstrated that PFMT as an adjuvant 
treatment to surgery shows no additional improvement for 
patients and the conclusion was the same in the latest review 
[35]. Therefore, this part of the article was not included in 
the study; more high-quality RCTs are needed to evaluate the 
impact of PFMT on surgery. Previous meta-analyses focused 
less on the elderly and the impact on quality of life. We 
analyzed the results of POP severity improvement and self-
reported symptom improvement in the elderly with no signif-
icant difference. The interpretation of the subjective measure 
of prolapse in the elderly became challenging because of the 

Fig. 4   Forest plots of self-reported change in prolapse symptoms of the pelvic floor muscle training (PFMT) group compared with a the control 
group, b subgroup analysis depending on different follow-up time points, c self-reported change in prolapse symptoms in the elderly
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Fig. 5   Forest plots showing a the improvement of pelvic floor muscle training (PFMT) on pelvic organ prolapse severity, b subgroup analysis 
depending on different follow-up time points; c the effect of PFMT on anterior vaginal wall prolapse, as well as d posterior vaginal wall prolapse
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heterogeneity between the two articles included. There were 
many studies using various tools to assess changes in qual-
ity of life. This analysis summarized the impact of quality 
of life using the PFDI-20 and PFIQ-7 questionnaires. It was 
concluded that there was no positive effect on the improve-
ment of quality of life by PFMT intervention compared with 
controls. However, the small sample size (just two trials) 
may have introduced bias into the results. In addition, the 
evaluation of the heterogeneity of the two papers may not be 
significant, also because of the small sample size.

In the present study, our findings showed that there 
was a remarkable improvement in prolapse symptoms and 
severity over the short term after PFMT treatment, but no 
significant difference in the lasting effects. This decrease 
in efficacy should not necessarily be attributed to the wan-
ing effectiveness of the training itself. Long-term trials 
may lose some participants, leading to a risk of bias. The 
common reasons for poor training persistence including 
unrealistic expectations, forgetting to exercise, and lack of 

time [36]. In the future, more RCTs should study the ben-
efits of long-term pelvic floor training under the supervi-
sion of a physical therapist. Motivation and adherence are 
the most important principles for treatment effectiveness, 
because of the slow process of muscle fiber enlargement 
as with other physical exercises. The guidance suggests 
supervised PFMT for at least 16 weeks as a first option 
for women with symptomatic POP-Q stage I or stage II 
prolapse [37]. But there is no standardized treatment inten-
sity and number of PFM contractions in a set or length of 
each contraction for patients to adhere to. However, the 
latest review mentioned that it is not recommended to use 
a strictly standard PFMT dose, because the intensity of 
the PFM may be different for each woman experiencing 
different POP stages [35]. Therefore, the dose of PFMT 
should be further studied for specific subgroups of differ-
ent PFM strength.

Our findings showed that PFMT intervention produced 
no obvious efficacy for women aged ≥55 years compared 

Fig. 6   Forest plots showing the effect of pelvic floor muscle training (PFMT) treatment on quality of life ( a Pelvic Floor Distress Inventory-20 
and b Pelvic Floor Impact Questionnaire-7) compared with the control group

Fig. 7   Forest plot showing a sensitivity analysis of self-reported change in prolapse syndrome
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with controls. These findings must be interpreted with cau-
tion owing to the heterogeneity. Additionally, the relatively 
small sample size in the study may introduce bias and reduce 
the reliability of the results. Wiegersma et al. found that the 
odds of treatment success decreased with age, owing to two 
hypotheses: that the older women were less able to train 
PFM strength, and that they were more accepting of POP 
symptoms and less likely to insist on home exercise [38]. 
The purpose of PFMT intervention is to increase the inten-
sity of PFMT and improve support to the pelvic organs, yet 
older women have less muscle mass than younger women. 
A hypoestrogenic environment in the pelvic organs leads to 
alterations in the composition and strength of collagen [39]. 
However, previous study has shown that the PFMT pro-
gram could be an effective way in postmenopausal women 
of increasing PFM contractility as well as improving POP 
[13]. Also, Tosun et al. reported that strength increase could 
be achieved at all stages of the menopause with PFMT [40]. 
It is hypothesized that beneficial effects of the training pro-
gram on pelvic floor symptoms were not limited to improv-
ing pelvic floor support by increasing muscle volume [41]. 
Therefore, more trials are needed to get robust evidence for 
a pathophysiological explanation of the benefits of pelvic 
floor muscle exercises.

The quality of life is one of the most important clini-
cal outcomes for assessing the effect of training exercise on 
POP. Each participant of the two trials included completed 
two condition-specific quality-of-life questionnaires (PFDI-
20, PFIQ-7), which included three subscales on the bladder, 
bowel, and vaginal bulging syndromes. However, no dif-
ferences in the improvement of quality of life were found. 
Owing to the existence of heterogeneity, the quality-of-life 
outcomes have to be interpreted with caution once again. 
Whether the quality of life improves is an important reason 
for further treatment. Given our small sample size, the reli-
ability of our conclusion may be reduced. Further research is 
needed to assess the quality of life after the training program 
more conclusively.

Although we tried to avoid bias and mistakes in identify-
ing research, there were some limitations to our research. 
One important limitation was that the components of the 
PFMT program varied, such as contraction type, train-
ing frequency, duration, which might be the key reason 
for evaluating the heterogeneity of effects between PFMT 
intervention and POP. Another limitation might be that the 
articles included were restricted to English. This may limit 
the generality of our outcomes. Finally, the same limitation 
as was most common in other reviews was the quality of the 
original data.

In conclusion, we found that the PFMT program 
decreased the prolapse stage and improved prolapse symp-
toms significantly, especially in the short term. Nevertheless, 
more long-term studies are needed to evaluate the effect of 

long-term treatment, as well as more research in the elderly, 
and more RCTs are needed to explore the intensity and 
frequency of training for specific subgroups of different 
pelvic floor muscle strengths to confirm the results of our 
meta-analysis.
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