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ABSTRACT 

	Background and Objectives: Genitourinary syndrome of menopause (GSM) encompasses various genital and urinary signs and symptoms attributable to estrogen deficiency, including vaginal dryness, dyspareunia, and urinary incontinence (UI). Pelvic floor muscle training (PFMT) is recommended as a first-line conservative intervention for pelvic floor disorders. This study sought to investigate the therapeutic effects of PFMT on GSM manifestations. Materials and Methods: A systematic search was performed across multiple databases (PubMed, CENTRAL, CINAHL, LILACS, SciELO, PEDro, SCOPUS, and EMBASE). Inclusion criteria comprised randomized controlled trials published within the past decade evaluating PFMT as a standalone intervention in postmenopausal women. Two independent investigators conducted study selection and data extraction. Special attention was given to the variability in training dosage, including session frequency, contraction parameters, and program duration. Methodological rigor was appraised using the PEDro scale. Results:From 170 initially identified articles, six met the inclusion criteria. The rehabilitation models exhibited clinical heterogeneity: program durations ranged from 8 to 12 weeks, with session frequencies varying between 2 and 3 times weekly. Training parameters included 1 to 3 sets of 8 to 12 repetitions, with sustained contractions ranging from 6 to 10 seconds. Despite this variability, five studies reported significant improvements in UI cure rates and symptom severity, while two noted benefits in sexual arousal, orgasm, and satisfaction. When PFMT was combined with adjunct therapies (Pilates or biofeedback), outcomes were comparable to PFMT monotherapy.Conclusion: PFMT is an effective and cost-effective treatment for UI and sexual dysfunction in postmenopausal women. Although rehabilitation models vary in duration and intensity, supervised protocols consistently demonstrate therapeutic efficacy. Future research should aim to standardize these parameters to optimize clinical outcomes.
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1. INTRODUCTION 

Genitourinary syndrome of menopause (GSM) is a chronic and progressive condition affecting between  27% to 84% of postmenopausal women. It is characterized by genital, sexual, and urinary symptoms associated with estrogen deficiency [1,2]. GSM manifests clinically through vulvovaginal atrophy, vaginal dryness, dyspareunia, pruritus, vulvovaginal discomfort, urinary incontinence (UI), increased urinary frequency, and recurrent urinary infections, significantly impacting the quality of life and sexual function of these women [2,3].
The pathophysiology of GSM is intrinsically related to the hypoestrogenism characteristic of the postmenopausal period, which promotes structural and functional changes in vulvovaginal tissues and lower urinary tract. These changes include thinning of the vaginal epithelium, reduced tissue vascularization, decreased vaginal elasticity, altered vaginal pH, and weakening of the pelvic floor muscles (PFM) [4,5].
Pelvic floor muscle training (PFMT) is a non-hormonal conservative intervention that aims to improve strength, endurance, power and relaxation capacity of PFM through voluntary contractions supervised by physiotherapists [6]. Recognized as a first-line treatment for pelvic floor dysfunctions by the International Continence Society, PFMT has demonstrated efficacy in the management of UI in different populations [7]. However, it is specific applicability in the context of GMS remains relatively little explored in scientific literature.
This literature review aims to analyze recent scientific evidence on the efficacy of PFM as a therapeutic intervention for postmenopausal women with GSM, focusing on it is effects on urinary symptoms, sexual function, and quality of life.

2. methodology 

This integrative review followed a five-stage standardized protocol proposed by the 2020 Guidelines for the Elaboration of an Integrative Review: problem formulation, literature search, data evaluation, analysis, and synthesis of findings [8].
The present study sought to answer the following guiding question: "What is the scientific evidence available in the literature on the efficacy of PFMT for the treatment of GSM?". To set up the question, the PICO strategy was used: P (patient/problem) – GSM; I (intervention) - PFMT; C (comparison) – Not applicable and O (outcome) – treatment of signs and symptoms. To perform the search, the following terms were used, which were adapted according to each database: "Pelvic floor muscle training", "Pelvic floor muscle rehabilitation", "genitourinary syndrome of menopause (GSM)", "Vaginal atrophy", "vulvovaginal atrophy", "urogenital atrophy", "atrophic vaginitis", "postmenopausal women", "menopausal women". 
The terms were combined using the Boolean operators "OR" and "AND". The search was conducted in the following databases: United States National Library of Medicine (PubMED), Cochrane Central Register of Controlled Trials (CENTRAL), Cumulative Index to Nursing and Allied Health Literature (CINAHL), Latin American and Caribbean Literature on Health Sciences (LILACS), Scientific Electronic Library Online (SciELO), Physiotherapy Evidence Database (PEDro), SCOPUS and EMBASE. No search was performed in the gray literature. 
The inclusion criteria defined for the selection of articles were: randomized controlled trials (RCTs), according to A search was conducted, containing abstracts and full texts published in Portuguese, English, and Spanish, full availability, and free access. Only studies published in the last 10 years using the PFMT alone were included. Articles with climacteric women, studies with mixed intervention groups of women with and without menopause/postmenopause, review studies, meta-analyses, non-randomized clinical trials, quasi-experimental studies, case reports, cross-sectional studies, abstracts, letters to the editor, dissertations, theses, and other articles that evaluated aspects that are not related to the research theme were excluded, and finally, duplicate publications were deleted. 
The search was carried out by two researchers. The results of the search were transferred to Mendeley, which identified the duplicate articles. After removing the duplicates, the selection of articles was carried out through the title and abstracts, and those selected were submitted to full reading and thorough analysis. After the final selection, each researcher extracted the following information from the publications into a spreadsheet: title of the article, authors, year of publication, place of study, objective, type of study, inclusion and exclusion criteria, sample, groups, randomization, description of how the PFMT was performed (number of sessions, time), limitations of the articles, and conclusions. For the critical/methodological evaluation of the studies, the PEDro scale was used.

3. results and discussion

The present review identified six randomised controlled trials that investigated pelvic floor muscle training in postmenopausal women, as described in Figure 1.


Figure 1. PRISMA flowchart showing the selection process of studies included in the integrative review. 
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	Table 1. Description of pelvic floor muscle training according to the included items

	Articles included (n=6)
	PFMT
	References

	The feasibility of a multimodal exercise program for sedentary postmenopausal women with urinary incontinence: A pilot randomized controlled trial.
	3 sets of contraction in 1 session, with 60s of stretching between each set. One set included 8 to 12 repetitions of 6- to 8-s holding contractions with a 6- to 8-s rest interval and 3 to 10 rapid contractions at the end of the holding contractions.

Positions: supine, sitting and standing position.

Duration: 20 minutes per session for 8 weeks
	Li YT, Tsai YJ, Wang LY, Ou YC, Kao YL, Lin KY. The feasibility of a multimodal exercise program for sedentary postmenopausal women with urinary incontinence: A pilot randomized controlled trial. Maturitas. 2023 Jan;167:90-98. doi: 10.1016/j.maturitas.2022.10.004. Epub 2022 Oct 27. PMID: 36327627.

	Effect of electromyographic biofeedback as an add-on to pelvic floor muscle exercises on neuromuscular outcomes and quality of life in postmenopausal women with stress urinary incontinence: A randomized controlled triall
	Sustained contractions lasting 6 to 10 seconds, with the same rest time, 6-10 repetitions, 1-2 sets. Phasic contractions lasting 2s, with twice the resting time, 10 repetitions, 1-3 sets. Sustained phasic contractions for 3 to 5 seconds, with twice the rest time, 8-10 repetitions, 1-2 sets. 

Positions: supine, sitting and standing position.

Duration: 8 sessions with 20 minutes, 2 times a week.:
	Bertotto A, Schvartzman R, Uchôa S, Wender MCO. Effect of electromyographic biofeedback as an add-on to pelvic floor muscle exercises on neuromuscular outcomes and quality of life in postmenopausal women with stress urinary incontinence: A randomized controlled trial. Neurourol Urodyn. 2017 Nov;36(8):2142-2147. doi: 10.1002/nau.23258. Epub 2017 May 16. PMID: 28508398.

	Comparative analysis of pelvic floor muscle training and Pilates in managing urinary incontinence among postmenopausal women: a randomized controlled trial
	10 maximal voluntary contractions guided to be maintained for at least 6s (volunteers were encouraged to sustain maximal contraction for longer each week). The time between contractions and rest were equal. The volunteers performed 4 sets of 10 contractions, and at the end of each series 5 rapid contractions were performed. 

Positions: lateral decubitus, sitting, four supports and standing. 

Duration: 3 times a week, for half an hour, on non-consecutive days, for 12 weeks.
	Gonzaga S, de Oliveira RG, Dutra LL, Oliveira LS, de Oliveira LC. Comparative analysis of pelvic floor muscle training and Pilates in managing urinary incontinence among postmenopausal women: a randomized controlled trial. Int Urogynecol J. 2024 Jan 11. doi: 10.1007/s00192-023-05712-0. Epub ahead of print. PMID: 38206341.

	Effect of pelvic floor muscles training on sexual function of postmenopausal women - Randomized controlled trial
	10 contractions of support for at least 6s, followed by 5 rapid contractions. The interval between contractions was 6 seconds.

Positions: supine position, sitting, four supports and standing. 

Duration: 2 times a week for 12 weeks. 
	Franco MM, Pena CC, de Freitas LM, Antônio FI, Lara LAS, Ferreira CHJ. Pelvic Floor Muscle Training Effect in Sexual Function in Postmenopausal Women: A Randomized Controlled Trial. J Sex Med. 2021 Jul;18(7):1236-1244. doi: 10.1016/j.jsxm.2021.05.005. Epub 2021 Jun 27. PMID: 34187758.

	Beneficial effects of pelvic floor muscle exercises on sexual function among postmenopausal women: A randomised clinical trial
	Contractions for 10 seconds, relaxation for 10 seconds and repetition for 10 times in 3 to 4 sessions per day. Those who failed to maintain 10s, the time was reduced to 5s.

Positions:-

Duration: 2 hours per session for 12 weeks.
	Nazarpour S, Simbar M, Majd HA, Tehrani FR. Beneficial effects of pelvic floor muscle exercises on sexual function among postmenopausal women: a randomised clinical trial. Sex Health. 2018 Nov;15(5):396-402. doi: 10.1071/SH17203. PMID: 30048604.

	A randomized trial comparing vaginal laser therapy and pelvic floor physical therapy for treating women with stress urinary incontinence
	10 contrações voluntárias máximas, cada uma com duração de 5s; 15 contrações, cada uma com duração de 3s; 20 contrações, cada uma com duração de 2 s; e 20 contrações, cada uma por 1s. Além disso, o esquema incluiu 5 repetições de contrações fortes e tosse, bem como 10 exercícios de elevação pélvica envolvendo contração anteroposterior simultânea do assoalho pélvico na subida e relaxamento na descida. O tempo de contração em cada série foi igual ao tempo de descanso entre as contrações, exceto as contrações realizada concomitantemente à tosse, que teve um intervalo de descanso de 1 minuto

Posições: posição supina, sentada e posição ortostática.

Duração: 2 vezes na semanas, 1 hora por sessão durante 3 meses.
	da Fonseca LC, Giarreta FBA, Peterson TV, Locali PKM, Baracat EC, Ferreira EAG, Haddad JM. A randomized trial comparing vaginal laser therapy and pelvic floor physical therapy for treating women with stress urinary incontinence. Neurourol Urodyn. 2023 Sep;42(7):1445-1454. doi: 10.1002/nau.25244. Epub 2023 Jul 14. PMID: 37449372.

	TMAP: pelvic floor muscle training. s:seconds. n:number.



The analysis identified six randomized controlled trials investigating PFMT in postmenopausal women. The following sections detail the clinical heterogeneity of the protocols and their therapeutic impacts.


3.1 Heterogeneity of Training Protocols and Parameters
The PFMT protocols demonstrated considerable variability in their fundamental components. Regarding the duration of sustained contractions, a range of 5 to 10 seconds was observed, with Li et al. (2023) using 6-8 seconds, Gonzaga et al. (2024) and Franco et al. (2021) [8-10] employing at least 6 seconds, while Nazarpour et al. (2018) [11] adopted 10 seconds. This diversity reflects the absence of consensus on optimal training parameters, as pointed out by García-Laria et al. (2025) [12] in a recent systematic review, which identified the lack of a single standardized protocol as a significant limitation in the literature on PFM in postmenopausal women.
The heterogeneity of the protocols is not necessarily a limitation, but it may represent an opportunity for individualization of treatment. Fedorchenko and Usen (2025) [13] emphasize that the parameters should be adjusted according to the individual circumstances of each woman, considering factors such as basal muscle strength, presence of comorbidities, and ability to perform adequate voluntary contractions. 
A recent systematic review of training interventions in postmenopausal women demonstrated that 14 out of 15 studies analyzed showed improvement in PFM function, regardless of differences in the protocols used, suggesting that multiple approaches may be effective [14,15]
This diversity reflects the absence of a single standardized protocol, a common limitation in the literature. However, multiple approaches appear effective as long as they respect individual circumstances, such as basal muscle strength and the ability to perform voluntary contractions.

3.2 Frequency and Duration of Training
Regarding the weekly frequency, the studies analyzed used protocols ranging from 2 to 3 times a week. Li et al. (2023) and Bertotto et al. (2017) [8,16] used 2 weekly sessions, while Gonzaga et al. (2024) opted for 3 weekly sessions. Da Fonseca et al. (2023) [17] also adopted 2 weekly sessions, but with an extended duration of 1 hour each. Although guidelines generally recommend that patients with urinary incontinence perform PFMT for at least 3 months, a recent meta-analysis on prevention of postpartum urinary incontinence demonstrated that there was no statistically significant difference in outcomes when comparing durations ≤3 months versus >3 months, suggesting that a minimum duration greater than 6 weeks may be sufficient to ensure adequate muscle adaptation and sustained benefits [18].
The total duration of intervention programs ranged from 8 to 12 weeks in most of the studies analyzed. Li et al. (2023) [8] implemented an 8-week program, while Gonzaga et al. (2024), Franco et al. (2021), and Nazarpour et al. (2018) [10-12] used 12 weeks. This duration is in line with current guidelines that recommend PFMT for at least 3 months for effective treatment of pelvic floor dysfunctions. Wang et al. (2026) [19] demonstrated in a recent meta-analysis that both the timing of onset and duration of PFM contraction significantly influence clinical outcomes, with longer programs generally associated with better outcomes.
3.3 Progression and Complexity of Protocols
A notable aspect identified in the protocols analyzed is the incorporation of progression and variation in the exercises. Gonzaga et al. (2024) implemented temporal progression, encouraging volunteers to sustain contractions for progressively longer periods each week, a fundamental principle of muscle strength training. Da Fonseca et al. (2023) [20] used a differentiated protocol with variation in the duration of contractions (5s, 3s, 2s, and 1s) and inclusion of functional exercises such as contractions associated with cough and pelvic elevation, demonstrating a more complex and integrated approach.
The variation of positions during the exercises was also a common characteristic. Most studies incorporated exercises in multiple positions, including supine This postural progression, starting from positions with lower gravitational demand (supine) to positions with greater challenge (orthostatism), represents an effective strategy for gradual progression of the training load and functional transfer of the gains obtained [14].
3.4 Professional Supervision vs. Home Exercises
All the studies analyzed in chart one included professional supervision by physical therapists, a component considered fundamental to ensure correct execution of the exercises and adequate progression of training. However, most also guided complementary home exercises, reflecting a hybrid intervention model that combines supervised sessions with autonomous practice.
The importance of professional supervision is borne out by recent evidence. A systematic review with meta-analysis comparing supervised versus unsupervised PFW demonstrated that both modalities can be effective in the treatment of female urinary incontinence (UI), provided that regular training sessions and reassessments are provided [21]. However, supervised training seems more effective in improving adherence and accuracy of exercise execution compared to unsupervised training [22].
Adherence to home exercises is a significant challenge. A recent systematic review on compliance and adherence to PFAM in people with pelvic floor dysfunctions demonstrated high rates of adherence in the short term, with associated improvement in quality of life [23]. A specific study on adherence patterns of postmenopausal women to PFM exercises identified associated factors such as motivation, perception of benefits, and continuous professional support [24]. The incorporation of exercise diaries, a strategy mentioned in several studies analyzed, represents a valuable tool for monitoring and promoting adherence.

All included studies featured professional supervision by physiotherapists, which is considered fundamental to ensure correct execution and adequate progression. Most trials utilized a hybrid model: supervised sessions combined with autonomous practice at home. While unsupervised training can be effective, supervised protocols consistently demonstrate superior results in adherence and accuracy of execution.
3.5 Inclusion of Rapid Twitches
A relevant aspect identified in several protocols was the inclusion of rapid contractions (phasic) in addition to sustained contractions (tonic). Li et al. (2023), Gonzaga et al. (2024), and Franco et al. (2021) [8,10,11] incorporated 3-10 rapid contractions at the end of each sustained contraction series. This strategy is based on the need to train both type I muscle fibers (slow twitch, responsible for support) and type II fibers (fast twitch, essential for reflex responses during sudden increases in intra-abdominal pressure, such as coughing and sneezing).
Bertotto et al. (2017) [16] was the only study that detailed separate specific protocols for sustained and phasic contractions, with distinct parameters of duration, rest, and number of repetitions. This differentiated approach can optimize the training of both types of muscle fibers, although the literature still lacks definitive evidence on the superiority of this strategy compared to more simplified protocols.
3.6 Combination with Other Therapeutic Modalities
Bertotto et al. (2017) [16] specifically investigated the addition of electromyographic biofeedback to PFMT, finding no significant differences in neuromuscular outcomes and quality of life compared to PFM alone. This finding suggests that although biofeedback may be useful in specific cases where there is difficulty in perceiving and adequate PFM contraction, it is routine addition may not be necessary for all women [16].
Da Fonseca et al. (2023) [17] compared PFM with vaginal laser therapy, demonstrating that both treatments are effective, with PFM being considered a safe, non-invasive, and lower-cost option. Gonzaga et al. (2024) [10] compared PFM with Pilates, showing similar efficacy between the modalities, suggesting that Pilates exercises that emphasize the pelvic floor may represent a viable alternative to traditional PFM for some women.
3.7 Dosage and Dose-Response Relationship
The question of optimal PFMT dosage remains the subject of investigation. The protocols analyzed varied substantially in the total volume of training, from 8 sessions of 20 minutes [16] to 24 sessions of 1 hour [17]. 
Recent meta-analysis on the effects of PFM on morphometric parameters of PFM in women with pelvic organ prolapse demonstrated that interventions ranged from 5 weeks to 6 months in duration, with all studies incorporating three daily series of PFMT performed at or near maximum capacity [25]. This evidence suggests that high intensity may be an important component, regardless of the total duration of the program.
3.8 Educational Component and Home Exercises
Most of the protocols analyzed incorporated an educational component, guiding the participants about the anatomy and function of the PFM, signs and symptoms of dysfunctions, and the importance of regular practice. This educational component is considered essential for women's empowerment and long-term adherence. A recent study on a digital pelvic program combining PFM and education demonstrated promising results in postmenopausal women with pelvic floor dysfunctions, suggesting that educational approaches can be effectively integrated through digital technologies [26].
The orientation for complementary home exercises was a common characteristic of the studies analyzed. Nazarpour et al. (2018) was particularly intensive in this aspect, guiding 3-4 daily sessions of home-based exercises for 12 weeks, reflecting a greater emphasis on autonomous practice. A study on the efficacy of supervised PFMT with a hybrid home program demonstrated that this combination represents an effective first-line strategy, with a minimum recommended duration of 3 months [18].
3.9 Limitations and Future Prospects
The methodological quality of the studies is a crucial aspect for interpreting the results. Although all studies analysed are randomised controlled trials, representing a high level of evidence, variations in methodological quality were identified in the original paper, with scores ranging from 4 to 9 on the PEDro scale. Studies with lower scores may be at higher risk of bias, influencing the reliability of their findings.
From the perspective of clinical implementation, the diversity of effective protocols identified suggests that physiotherapists have considerable flexibility to adapt training parameters to the individual needs and capabilities of their patients. However, some fundamental principles must be respected: (1) inclusion of sustained and rapid contractions; (2) initial supervision by a qualified professional; (3) gradual progression of the training load; (4) variation of positions; (5) minimum duration of 8-12 weeks; and (6) guidance for regular home practice with strategies to promote adherence.
The heterogeneity of the protocols, although it allows for individualization, makes it difficult to directly compare studies and identify optimal training parameters. Future studies should systematically investigate the dose-response relationship, comparing different combinations of duration, frequency, intensity, and volume of training. In addition, investigations are needed on effective strategies to maintain long-term gains and prevent recurrences after the end of the supervised program.
The use of digital technologies to support PFMT emerges as a promising area. Mobile apps, wearable devices with sensors, and telehealth platforms can facilitate access, improve adherence, and enable continuous monitoring, especially relevant in the post-pandemic context where remote care modalities have gained prominence [27, 28].

4. Conclusion

Recent scientific evidence supports PFM as an effective, safe, and affordable therapeutic intervention for postmenopausal women with GSM, particularly for the management of urinary symptoms and sexual dysfunction. PFM promotes improvement in PFM strength and endurance, increases vulvovaginal blood flow, reduces episodes of UI, and improves specific domains of sexual function. As a conservative, non-hormonal, and low-cost treatment, PFM represents a valuable therapeutic option that should be considered as the first line in the management of GSM, alone or in association with other therapeutic modalities. Additional research is needed to optimize training protocols and evaluate effects on specific symptoms of GSM that remain under-explored.
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