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Abstract
Purpose of review  Breast malignancy is the most common cancer in females. Symptoms of pelvic floor disorders and sexual 
dysfunction secondary to systemic cancer treatment may occur. Non-surgical, non-pharmaceutical conservative therapies, 
namely pelvic floor muscle (PFM) and education-based therapies, could be beneficial to reduce these symptoms in this 
population. This systematic review aimed to examine the evidence regarding their effectiveness on bladder, bowel, vaginal, 
sexual, psychological function, quality of life, and PFM function in breast cancer populations.
Recent findings  Six databases were searched to identify interventional studies on the effect of PFM therapies, education-
based therapies, or combined (multimodal) therapies on any outcome of interest. The search yielded 603 results, from which 
12 studies were included. Of these, six (50%) were RCTs, one (8%) was a non-RCT with two groups, and five (42%) were 
non-RCTs with a single group. Findings suggest that PFM therapies (active) may be beneficial, and education in the format 
of CBT may improve bladder function. No data were found for bowel function and results from two RCTs were inconclu-
sive to draw conclusions for vaginal function. Sexual function was the most frequently reported outcome. PFM therapies 
(active > passive) may be beneficial, and education is more likely than not to improve sexual function. For psychological 
function, PFM therapies (active + passive) may be beneficial, and education is more unlikely than likely to improve psy-
chological function. For quality of life, PFM therapies (active + passive) may be beneficial, and education is more unlikely 
than likely to improve quality of life, although CBT combined with physical exercise may provide further improvement. 
PFM therapies (active ± passive) may improve PFM function. Given the limited number of studies and their methodological 
limitations, caution should be exercised when interpreting these study results. More research is needed to confirm findings 
and to investigate the clinical value of PFM therapies and combined, multimodal therapies for breast cancer populations.
Summary  Non-surgical, non-pharmaceutical conservative therapies may be helpful for breast cancer populations. Clinicians 
should consider the highest level of available evidence to guide their practice and use their clinical judgement to select the 
treatment components and appropriate dosages.
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Introduction

Breast malignancy is the most common cancer, account-
ing for 24–25% of cancer cases in females, with nearly 
2.3 million of new cases annually worldwide [1]. Symp-
toms of pelvic floor disorders are prevalent in this popu-
lation, with a prevalence of 38% for urinary incontinence 
and 18% for fecal incontinence [2]. Symptoms of sexual 
dysfunction are also common, with a prevalence reach-
ing up to 70% [3–5]. Breast cancer treatment generally 
consists of surgery, radiotherapy, systemic therapy (e.g., 
endocrine therapy or chemotherapy), or a combination of 
these. Endocrine therapy and chemotherapy have been 
proposed to induce indirect changes in pelvic floor tissues 
by hormonal suppression or failure [6, 7]. These changes 
could contribute to the onset of new or the aggravation of 
preexisting symptoms of pelvic floor disorders and sexual 
dysfunction. Furthermore, there are reports of increased 
burden of hypoestrogenic side effects in females after 
breast cancer treatment compared to those who undergo 
natural menopause, due to the rapidity and severity of 
symptom onset following iatrogenic menopause [8].

Pelvic floor muscle (PFM) training has been suggested to 
increase blood flow and improve PFM function [9], which 
could mitigate the adverse effects of systemic breast cancer 
treatment, including symptoms of pelvic floor disorders and 
sexual dysfunction. A recent systematic review on conserva-
tive therapies in gynecological cancer populations concluded 
that combined, multimodal therapies, i.e., PFM therapies in 
conjunction with education-based therapies, can be effective 
in improving vaginal, overall pelvic floor, sexual, and PFM 
function [10]. These conclusions may not be generalizable 
to breast cancer populations as the underlying mechanisms 
of symptoms of pelvic floor disorders or sexual dysfunc-
tion differ between both populations. Gynecological cancer 
populations, for instance, may undergo pelvic surgery or 
radiation therapy. No study has systematically and compre-
hensively reviewed the evidence of the effectiveness of PFM 
and education-based therapies in breast cancer populations. 
Given that the effects of conservative therapies may extend 
beyond the target tissue or psychosocial domain that was 
the focus of the intervention [10], examining the evidence 
of the effectiveness of PFM and education-based therapies 
across a wide spectrum of outcomes that affect breast cancer 
females is critical to inform future research directions and 
clinical practice.

The objective of this systematic review was to examine 
the evidence regarding the effectiveness of non-surgical, 
non-pharmaceutical conservative therapies, namely PFM 
and education-based therapies, on bladder, bowel, vaginal, 
sexual, psychological function, quality of life, and PFM 
function in breast cancer populations.

Materials and Methods

General Methodology and Search Strategy

This systematic review adhered to the guidelines of the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [11] and the Synthesis Without Meta-
analysis (SWiM) Reporting Guideline [12]. Informed by 
one prior review [10] and in collaboration with a medical 
librarian, we created a search strategy based on PICO eligi-
bility criteria. We searched six databases (Medline, Embase, 
CINAHL, Cochrane Library, PsycINFO, and Emcare) from 
their respective inception dates to December 2023, without 
imposing restrictions on publication dates. The search aimed 
to identify studies of PFM and education-based therapies in 
breast cancer populations. The database search strategy is 
shown in Supplementary Information 1. References cited in 
included studies were considered for inclusion. For screen-
ing, if a report was not retrievable, we attempted to contact 
the authors for access to the report.

Study Selection

Any original, quantitative, prospective study was included, 
i.e., randomized controlled trials (RCTs), non-randomized 
controlled trials (non-RCTs), interventional cohort or case 
series (pre-post) studies, and pilot studies, except case stud-
ies. Papers published in English or French in peer-reviewed 
journals were eligible. Following the PICOT approach 
(P: population, I: intervention, C: comparison, O: outcome, 
T: time frame; timing of delivery), the eligibility criteria 
were: (P) at least 75% of the participants were adult females 
(aged ≥ 18 years) who had either been diagnosed with or 
undergone any treatment for breast cancer, i.e., ductal car-
cinoma in situ or invasive breast cancer, or a majority of 
participants were adult females who had been diagnosed 
with or undergone any treatment for any type of breast can-
cer; (I) to be grouped as: a) ‘PFM therapies’; b) ‘education-
based therapies’, or c) ‘combined therapies’. ‘PFM therapies’ 
include non-surgical, non-pharmaceutical interventions that 
target the pelvic floor soft tissues (e.g., performance of vol-
untary activation and relaxation of PFM, electrical or mag-
netic stimulation, manual therapy, dilator therapy, or desen-
sitization techniques). ‘Education-based therapies’ include 
non-surgical, non-pharmaceutical interventions that target 
cognitive aspects related to the pelvic floor. Therapies had to 
have a plausible explanation that they could indirectly influ-
ence the function of the pelvic floor (i.e., bladder, bowel, 
vaginal, or muscle function). Counselling, psychoeducation, 
cognitive-behavioral therapy (CBT), or mindfulness-based 
therapy, etc. were eligible if they provided information about 
the pelvic floor structure, function, or exercise; addressed 
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emotional, psychological, behavioral, or sexual aspects 
related to the cancer or cancer treatment repercussions, e.g., 
advice for vaginal lubricant, moisturizer, or body scanning. 
‘Combined therapies’ refers to any intervention combining 
these two types of therapies. If any other treatment com-
ponents were part of the intervention, they were included 
(e.g., general exercise) unless a pharmaceutical ingredient 
or laser therapy was used. Interventions were considered 
for eligibility regardless of the setting (e.g., individual or 
group, in person or remotely) or healthcare provider [10]; 
(C) with or without any type of comparator group; (O) any 
outcome related to bladder, bowel, vaginal, sexual, psycho-
logical function, quality of life, or PFM function. These can 
be assessed through patient-reported outcome measures, 
clinician-reported outcome measures, and instrument-meas-
ured outcomes; and (T) outcomes assessed before and after 
the intervention, at any follow-up timepoint, corresponding 
to either immediately after or within two weeks post-inter-
vention (short-term follow-up), beyond two weeks but less 
than 12 months post-intervention (medium-term follow-up), 
or 12 months or longer post-intervention (long-term follow-
up). Interventions delivered at any timepoint in relation to 
cancer treatment were included, i.e., before cancer treat-
ment (prehabilitation), during cancer treatment, after can-
cer treatment (rehabilitation), or over more than one cancer 
treatment time phase (mixed). One reviewer (MPC or UC) 
independently selected the studies by screening titles and 
abstracts, followed by full texts. Two reviewers (HF and TJ) 
verified the eligibility of included studies. Any disagreement 
between the reviewers for selection of studies was solved 
through team discussion.

Data Extraction

Two reviewers (reviewer 1: MPC or UC, and reviewer 2: 
TJ) independently conducted data extraction using a cus-
tomized sheet, which was developed, and pilot tested by the 
team (MPC, HF, UC, and TJ). Extracted data included the 
following: study details, population characteristics, inter-
vention arms – the treatment group (TG) intervention and 
the comparator group (CG), outcomes as listed in the eli-
gibility criteria and their associated outcome measures or 
tools, adverse events, assessment timepoints, and results of 
between-group comparisons for RCTs and non-RCTs with 
two groups or results of within-group comparisons for non-
RCTs with single group, derived from intention-to-treat 
or per protocol analysis if the former was unavailable. In 
cases where the data were non-interpretable, we attempted 
to contact the authors for clarification. The Template for 
Intervention Description and Replication (TIDieR) check-
list [13] was used to retrieve information about TG interven-
tions. Any discrepancy between reviewers for data extraction 
was solved through team discussion.

Risk of Bias and Quality Assessment

The risk of bias and quality assessment of included studies 
was assessed independently by two reviewers (reviewer 1: 
MPC or UC, and reviewer 2: TJ). The Cochrane risk-of-bias 
(RoB) tool was used for RCTs, and the classification of risk 
of bias per domain (i.e., ‘low risk’, ‘unclear risk’ or ‘high 
risk’) was performed in accordance with the Cochrane Col-
laboration’s tool [14]. The Newcastle – Ottawa Scale (NOS) 
for non-RCTs with two groups [15], and the Joanna Briggs 
Institute (JBI) Critical Appraisal Checklist for Quasi-Exper-
imental Studies for non-RCTS with a single group [16]. The 
percentage of agreement between reviewers was calculated. 
Any disagreement between the reviewers for risk of bias 
and quality assessment were solved through team discussion.

Data Interpretation and Synthesis

The PFM therapies were analyzed and classified based 
on their description in the included studies, and they were 
grouped for interpretation to reduce heterogeneity. These 
therapies were labeled ‘active’ if they involved voluntary 
control of PFM activation by the individual; ‘passive’ if they 
involved no voluntary control of PFM activation by the indi-
vidual but rather techniques from external sources aimed at 
changing pelvic floor tissues, such as manual therapy, dila-
tor therapy, desensitization techniques, direct application of 
vaginal lubricant, moisturizer; or ‘electrostimulation’ if they 
involved electrical current to stimulate PFM activity. Assess-
ment timepoints were categorized into either ‘baseline’ for 
the initial assessment before intervention, ‘follow-up time-
point’ for subsequent assessments, or ‘end timepoint’ when 
there was only one subsequent assessment, or when explicitly 
identified as such by the authors in cases of multiple follow-up 
assessments. To facilitate interpretation of individual study 
results, data values along with their significance, or narra-
tive descriptions, were used to indicate the ‘direction of find-
ings’. Considerations for interpretation were summarized to 
offer further insight to the reader. Among these, studies were 
assigned a TIDieR checklist score, where each item described 
in the checklist within the paper was given a point of ‘1’. 
The maximum achievable score was 12, indicating that the 
description of the TG intervention fulfilled all checklist items.

This systematic review used a summary narrative synthe-
sis approach and thematic categorization to enable a thor-
ough examination of the available evidence [12]. Findings 
are organized according to each outcome of interest, includ-
ing bladder, bowel, vaginal, sexual, psychological function, 
quality of life, and PFM function. In addition, the Oxford 
Centre for Evidence-Based Medicine (OCEBM) 2011 Lev-
els of Evidence framework was employed to rate the level 
of evidence for each outcome [17]. Findings are grouped 
according to the level of evidence derived from the study 
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design, the type of TG intervention, and the population 
(breast or mixed), which contributed to a comprehensive 
interpretation.

Results

Selected Studies

The flow chart of this systematic review is presented 
in Fig.  1. A total of 603 records were identified and 

screened. After screening titles and abstracts, 44 full 
texts were assessed for eligibility. Thirteen full texts 
were included, representing 12 original, individual stud-
ies. Six studies were RCTs, of which five were conducted 
in breast cancer populations (n = 1063 females) and one 
in a mixed cancer population (n = 58 females, 47 with 
breast and 11 with gynecological cancer). One non-RCT 
with two groups was conducted in a breast cancer popula-
tion (n = 80 females). Five studies were non-RCTs with 
single group conducted in breast cancer populations 
(n = 161 females).

Fig. 1   PRISMA Flow Chart
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Table 1 shows the characteristics of included studies. 
Studies are presented according to the population of inter-
est, i.e., breast (n = 11 studies) and mixed (n = 1 study) 
cancer populations, study design (RCTs followed by non-
RCTs), type of TG intervention (combined therapies fol-
lowed by PFM and education-based therapies), arranged 
from the most recent to the oldest studies. The age—aver-
age (years)—of participants ranged from 39 to 59 in breast 
cancer populations. Eleven (92%) studies examined a reha-
bilitation intervention (after cancer treatment), one (8%) 
a mixed intervention (delivery over more than one cancer 
treatment time phase), and none examined a prehabilita-
tion intervention (before cancer treatment). Investigated 
TG interventions were the following: one (8%) combined 
therapies (PFM + education-based therapies), eight (67%) 
education-based therapies (+ other), and three (25%) PFM 
therapies (+ other). The full description of TG interven-
tions, as detailed by the authors and inserted into the TIDieR 
checklist, is provided in Supplementary Information 2. This 
includes scores indicating the extent to which checklist items 
have been met. The number of items from the TIDieR check-
list used to describe therapies delivered to the TG ranged 
between 4–11 (out of 12), corresponding to approximately 
33%−92% of the total checklist items. Based on the avail-
able assessment timepoints in included studies, the most 
reported follow-up time frame related to short- and medium-
term effectiveness, and two studies (17%) provided results 
for long-term effectiveness. Studies reported intervention 
effect on bladder (n = 4, 33%), vaginal (n = 2, 17%), sexual 
(n = 11, 92%), psychological (n = 6, 50%) function, quality 
of life (n = 5, 42%), and PFM function (n = 3, 25%). No study 
investigated effects on bowel function.

Risk of Bias and Quality Assessment

Table 2, Table 3, and Table 4 show the rating on the risk 
of bias or quality assessment tool of all included studies. 
The overall risk of bias was assessed as ‘some concerns’ for 
RCTs, ‘poor quality’ for the non-RCT with two groups, and 
the percentage of satisfied criteria on the JBI checklist for 
non-RCTs with single group ranged from 43 and 86%. The 
agreement between reviewers for all scored items was 87%.

Outcomes

Findings of individual studies according to bladder, vagi-
nal, sexual, psychological function, quality of life, and PFM 
function, along with considerations for interpretation, are 
presented in Supplementary Information 3. Only three stud-
ies out of the 12 included studies (25%) reported data on 
adverse events related to the TG intervention. No adverse 
events were found for an intervention including PFM train-
ing, yoga poses, manual therapy, and dilator use [26], and 

an internet-based intervention with in-person counselling 
sessions [24]. Two adverse events, i.e., itching in the pubic 
area and abdominal cramping, were mentioned in a study on 
PFM therapy, although the authors described that they were 
unlikely to have been caused by the intra-vaginal pressure 
biofeedback device or the performance of PFM exercises 
[27].

Bladder Function

Two RCTs provided data on bladder function in breast can-
cer populations [22, 23]. One RCT had four arms (n = 422), 
with three different interventions, i.e., CBT (+ relaxation 
exercises), physical exercise (aerobic), and CBT (+ relaxa-
tion exercises) + physical exercise, which were compared 
with usual care [22]. Interventions of interest (CBT and 
CBT + physical exercise) improved bladder function 
(BFLUTS), with the strongest effect shown at 3-months 
post-intervention follow-up from the CBT alone arm [22]; 
although the sample size calculation was based on the pri-
mary outcome of endocrine symptoms. However, the study 
did not achieve the a priori calculated sample size for the 
follow-up timepoints [22]. One RCT (n = 297) compared two 
types of an education intervention and found no between-
group differences for bladder function which was assessed 
using a 5-point subscale (Breast Cancer Prevention Trial 
Symptom Checklist) [23]; however, no sample size calcula-
tion was provided, no primary outcome was specified, and 
no data were provided. It is also possible that the similarities 
between the intervention arms and the potentially low treat-
ment dosage prevented the detection of significant between-
group differences (TG: workbook + three counselling ses-
sions vs CG: workbook and optional counselling sessions 
initiated by participant) [23].

Two studies in which PFM therapies were provided to 
breast cancer populations reported results of single-group 
pre-post comparisons, and both studies observed positive 
results [26, 27] despite neither being powered for bladder 
outcomes. One study (n = 54) investigated prevalence and 
burden (frequency, severity, and impact) of urinary incon-
tinence (ICIQ-UI SF) and found an improvement in all out-
comes following a PFM therapy (active) intervention deliv-
ered by physiotherapy-supervised telehealth and supported 
with home-based biofeedback [27]. The other study (n = 30) 
examined a PFM therapy (active + passive) + yoga interven-
tion and reported a significant improvement in bladder func-
tion (UDI-6) in 80% of participants [26].

Vaginal Function

One RCT provided data on vaginal function in a breast can-
cer population (n = 57) [18]. No improvement was found 
following a PFM therapy (passive) + education intervention 
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compared with usual care on vaginal irritation (BESS—
gynecologic irritation subscale) and vaginal pH [18]; how-
ever, dosage of therapy was unclear, no data were provided, 
and adherence to the intervention was not documented. A 
larger RCT (n = 297) compared two types of an education 
intervention and assessed vaginal irritation on a subscale 
(Breast Cancer Prevention Trial Symptom Checklist) [23], 
but results were not described.

Sexual Function

Five RCTs reported data on sexual function in breast cancer 
populations, of which three provided education-based thera-
pies [19–21, 23], one provided CBT (+ relaxation exercises) 
and CBT (+ relaxation exercises) + physical exercise [22], 
and one provided PFM therapy (passive) + education [18]. 
Two out of the three former RCTs, with sample sizes of 
n = 118 [19] and n = 169 [20, 21], found an improvement in 
the overall sexual function (FSFI) after psychosexual coun-
selling [19] and internet-based CBT [20, 21] compared with 
wait-list; the latter study listed sexual function outcomes as 
primary and was powered for these outcomes [20, 21]. The 
study with the largest sample size (n = 297) did not meas-
ure a change in sexual function [23]. Although this study 
could have been underpowered for this outcome, similari-
ties between the intervention arms and the potentially low 
treatment dosage, as mentioned previously for this study 
in the bladder outcome section, may not have allowed the 
detection of differences [23]. Based on FSFI subscales and 
other scales (SAQ, LSSQ, SQOL-F, FSDS-R) that were used 
in these studies [19–21, 23], education-based therapies had 
no effect on sexual satisfaction [19–21], and data are very 
limited to draw conclusions for other sexual function out-
comes. The RCT (n = 422) that provided CBT + physical 
exercise demonstrated more positive results for sexual habit 
and pleasure (SAQ) for CBT alone [22]; although sexual 
function was not the primary outcome (endocrine symptoms 
were) and the study was not designed to demonstrate the 
superiority of one intervention over another. The RCT on 
PFM therapy (passive) + education (n = 57) designated over-
all sexual function (FSFI) as the primary outcome, however 
found no between-group differences on this outcome, nor 
sexual interest (MSIQ) and dyspareunia (BESS), but showed 
a reduction in sexual distress (FSDS-R) [18]. The dosage 
for dilator therapy was unclear and no data on participant 
adherence to the intervention were reported [18]. An RCT 
in a mixed cancer population (n = 58) reported an improve-
ment in overall sexual function (FSFI), in addition to sexual 
interest (MSIQ) when in-person counselling sessions were 
added to an internet-based intervention [24]; however, data 
were not presented and it is unclear if the study was powered 

for these outcomes, even though sexual function (FSFI) was 
identified as the primary outcome.

In contrast to results of RCTs on education-based thera-
pies described above, a recent non-RCT with two groups and 
a smaller sample size (n = 80) did not find an improvement 
in sexual function (FSFI) but did observe an improvement 
in sexual satisfaction (LSSQ) following education sessions 
which included information on PFM exercises [25]. This study 
included in the between-group comparison only those who 
attended all sessions [25], corresponding to a per-protocol 
analysis rather than an intention-to-treat analysis as used in 
previous RCTs, which likely contributed to larger differences 
between groups. Four studies presented the findings of single-
group pre-post comparisons, of which two provided educa-
tion-based therapies [29, 30] and two provided PFM therapies 
(active + passive) [26, 28]. All studies found an improvement 
in overall sexual function (FSFI); although studies had rela-
tively small sample sizes (n = 32 for [29], n = 20 for [30], n = 25 
for [28], and n = 30 for [26]), no study was powered for sexual 
function outcomes, and only one indicated sexual function as 
the primary outcome [26]. Data as measured by FSFI sub-
scales and other scales (VAS-DYS, SAQ, LSSQ) were limited 
or inconsistent to draw further conclusions [28–30].

Psychological Function

Four RCTs assessed education-based therapies [20–24], 
of which one was conducted in a mixed cancer population 
[24]. From these studies, one compared internet-based CBT 
with wait-list (n = 169) [20, 21], one compared fixed coun-
selling sessions in addition to a workbook with optional 
counselling sessions and the workbook (n = 297) [23], one 
measured the additional benefits of in-person counselling 
sessions when added to an internet-based intervention 
(n = 58) [24], and one investigated CBT and CBT + physi-
cal exercise (n = 422) [22]. Although results from the latter 
were non-interpretable [22], the other three RCTs found 
no improvement in psychological function (HADS, BSI-
18) following education-based therapies [20, 21, 23, 24]; 
although no study identified psychological function as the 
primary outcome, and one provided a sample size calcula-
tion but for another outcome [20, 21].

Two studies reported results of single-group pre-post 
comparisons [28, 30]. One study (n = 25) involved PFM 
therapy (active + passive) and showed improvement in 
anxiety but not in depression (HADS) [28]. The other 
study (n = 20) involved an education-based therapy and 
showed improvement in anxiety and global severity but 
not in somatization and depression (BSI-18) [30]. How-
ever, these studies were small, neither was powered for 
these outcomes, and no primary outcome was specified.
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Quality of Life

The four RCTs on education-based therapies that evaluated 
psychological function also assessed quality of life [20–24], 
and included a cancer-specific quality of life measure 
(FACT-ES, FACIT-Sp, QLACS, FACT-B vs SF-36). Three 
RCTs observed no improvement compared to CG [20, 21, 
23, 24]; no study had quality of life as the primary outcome, 
and none were powered for this outcome. The RCT compar-
ing wait-list to CBT and CBT + physical exercise (n = 422) 
[22] reported mixed findings, with improvements observed 
for physical functioning, vitality, mental, and endocrine 
subscales (short-term) and endocrine subscale (medium-
term) for both TGs, and CBT + physical exercise provided 
further improvements on emotional (short- and medium-
term) and mental subscales (medium-term) [22]. No effect 
on bodily pain was observed [22]. The primary outcome 
of this study was endocrine symptoms, and a sample size 
calculation was provided [22].

One single-group study assessed the effect of a PFM 
therapy (active + passive) on quality of life (FACT-B, FACT-
ES) [28]. Improvements were observed in all quality of life 
outcomes [28]; although the sample size was small (n = 25), 
no sample size calculation was described, and no primary 
outcome was specified.

PFM Function

Three studies in breast cancer populations reported results 
of single-group pre-post comparisons [26–28]. All interven-
tions were PFM therapies, all with an active component 

[26–28], two with an additional passive component [26, 28], 
and one also included yoga poses [26]. The two studies 
that measured PFM strength using vaginal palpation [26] 
and a manometer [27] appear to suggest an improvement 
in this parameter; although samples were of medium sizes 
(n = 30 [26] and n = 54 [27]), and no studies were pow-
ered for this outcome. Despite the fact that the results are 
unclear and no sample size calculation was provided, one 
study (n = 25) reported a potential reduction in intra-vaginal 
pressure at rest and during a relaxation task following a 
PFM therapy (active + passive); however, no changes in 
PFM activity using surface intra-vaginal electromyography 
were observed [28].

Evidence Summary

Table 5 presents the summary of the findings with level of 
evidence [17] and recommendations for each outcome.

Discussion

Summary

This systematic review has summarized the evidence for 
the effectiveness of conservative therapies, namely PFM 
and education-based therapies, on bladder, bowel, vaginal, 
sexual, psychological function, quality of life, and PFM 
function in breast cancer populations. For bladder func-
tion, data suggest that PFM therapies (active) may be ben-
eficial and that education-based therapies in the format of 

Table 2   RoB Domains of Reviewed RCTs

Authors, year

Selec�on bias Performance bias Detec�on bias A�ri�on bias Repor�ng bias

Overall RoB ra�ngaDomain 1: 
Random sequence 

genera�on

Domain 2: 
Alloca�on 

concealment

Domain 3: Blinding 
of par�cipants and 

personnel

Domain 4: Blinding 
of outcome 
assessment

Domain 5: 
Incomplete 

outcome data

Domain 6: 
Selec�ve outcome 

repor�ng
Advani et al., 2017 

[18] Some concerns

Fatehi et al., 2019
[19] Some concerns

Hummel et al., 2017, 
2018 [20, 21] Some concerns

Duijts et al., 2012 [22] Some concerns

Schover et al., 2011 
[23] Some concerns

Schover et al., 2013 
[24] Some concerns

RCT​ randomized controlled trial, RoB risk of bias
Legend:

 Low risk of bias 
 Unclear risk of bias
 High risk of bias

a  ‘Low risk overall’: domains 1 and 2 are low risk, domain 3 is low or unclear risk, domains 4 to 6 are low risk. ‘Some concerns’: all other com-
binations. ‘High risk overall’: domains 1 and 2 are high risk.
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CBT may improve function. No study reported effective-
ness of therapies on bowel function. For vaginal function, 
findings were inconclusive due to lack of data and signifi-
cant issues with intervention dosage and compliance. Sex-
ual function was the most frequently reported outcome, 
and data suggest that PFM therapies (active > passive) 
may be beneficial, and education-based therapies are more 
likely than not to improve sexual function, although they 
may not improve sexual satisfaction unless they include 
information on PFM exercises. For psychological function, 
PFM therapies (active + passive) may be beneficial, and 
education-based therapies are more unlikely than likely 
to improve function. For quality of life, PFM therapies 
(active + passive) may be beneficial, and education-based 
therapies are more unlikely than likely to improve qual-
ity of life, although combination with physical exercise 
may provide further improvement. Only studies on PFM 
therapies (active ± passive) assessed PFM function, and 
data suggest that they may improve PFM function (e.g., 
strength, resting tone, and relaxation).

Interpretation of Results Per Outcomes

Pelvic Floor Outcomes (Bladder, Vaginal, PFM, and Bowel 
Function)

As the bladder and vagina are pelvic organs whose function 
is influenced by the PFMs, interventions aimed at improv-
ing bladder or vaginal function would typically target those 
structures [9, 31]. In this review, both RCTs [22, 23] that 
measured bladder function provided education-based ther-
apy. Inconsistent findings were observed, with the larger 
study [22] delivering a more intensive education compo-
nent reporting an improvement in urinary incontinence, 
although the mechanism of improvement remains unclear. 
Both single-group trials [26, 27] which tested PFM therapies 
provided encouraging results that they may improve bladder 
function, which is in line with the available evidence from 
gynecological cancer populations [10]. Data from single-
group trials in breast cancer populations reported improve-
ment in PFM function following PFM therapies [26–28], 
also in line with data from gynecological cancer populations 
[10], and could be potential treatment mechanisms. Given 
the paucity of data in breast cancer females, more research 
is needed to establish the effectiveness of conservative thera-
pies on bladder function in this population. In this review, 
vaginal irritation and vaginal pH did not improve following 
PFM therapy (passive) + education [18]. Females treated 
for breast cancer may experience iatrogenic menopause and 
associated genitourinary syndrome which involves lower 
urinary tract, pelvic floor, and vulvovaginal tissue changes. 
These changes could increase the risk of urinary symptoms 
and dyspareunia in this population. Based on available data Ta
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in non-cancer populations [9], it is worth considering the 
inclusion of a PFM therapy component, preferably an active 
component [10], in future RCTs that aim to improve bladder 
or vaginal function in breast cancer populations.

No studies on conservative therapies for bowel func-
tion were identified in this review. Bowel dysfunction may 
occur in 18% [32] to 24% [33] of females following breast 
cancer treatment and cause significant distress and impact 
[33]. Therefore effectiveness of PFM or education-based 
therapies on bowel function remains an important and under-
researched area.

Sexual Function

Sexual function was the most frequently reported outcome 
in the studies included in this review, and most studies inves-
tigated education-based therapies. Across all study designs, 
mixed findings were reported regarding the effectiveness of 
these therapies to improve sexual function [19–21, 23–25, 
29, 30], and they may or may not improve sexual satisfaction 
[19–21, 25]. This finding is in line with a Cochrane review 
which examined the evidence for multiple interventions tar-
geting sexual dysfunction in females with cancer and did 
not find clear evidence of the impact of interventions [34]. 
In addition to the potential lack of statistical power which 
could explain this inconsistent finding, the heterogeneity in 
participant characteristics (e.g., age, types of breast cancer 
treatment, time since cancer treatment, types and severity 
of sexual dysfunction at baseline) and intervention content 
could be contributing factors. Although it is unclear if the 
mode of delivery could play a role in the effectiveness of 
education-based therapies, a few elements suggest that their 
effectiveness could be enhanced by a more personalized and 
goal-oriented intervention (rather than giving general infor-
mation to all), higher dosage, higher participant compliance 
with recommendations, and providing more opportunities 
for interaction with a healthcare provider. The review of 
Seav et al. [35] concurs with the importance of having a 
specific therapeutic goal with education-based therapies. 
Findings of the current review differ from theirs, primarily 
due to the differences in study eligibility criteria. In this 
review, studies were included if the interventions had a plau-
sible explanation for influencing pelvic floor function, i.e., 
if they targeted sexual dysfunction of a hypothesized source 
involving dysfunction of the pelvic floor, and regardless of 
the presence of sexual dysfunction at baseline.

Findings of studies investigating PFM therapies in this 
review were limited and with mixed results [18, 26, 28]. 
However, the study reporting that the intervention did not 
improve overall sexual function was an RCT in which PFM 
therapy (passive) + education was provided, with unclear 
dosage, and no data on adherence to the intervention was 
reported [18]. This is not surprising as it has been suggested 

that intervention dosage, adherence, and supervision are crit-
ical for optimal effectiveness in cancer populations [10]. In 
addition, a recent systematic review highlighted the contri-
bution of the PFMs in sexual function/response in females, 
and a statistically-significant moderate association between 
PFM strength and sexual function was found [36]. This 
suggests that PFM therapy (passive) may be insufficient to 
improve sexual function, whereas PFM therapy (active), as 
used in the single-group trials which showed an improve-
ment in sexual function, should be considered [26, 28].

Overall, interpretation of our findings underlines that 
sexual dysfunction in breast cancer populations may arise 
from multiple sources, making it critical to identify the most 
likely sources using a biopsychosocial lens to target them 
effectively with evidence-based components and appropri-
ate dosages. Available evidence suggests that PFM therapies 
(active) and combined, multimodal therapies deserve further 
investigation in more robust and adequately powered stud-
ies [10, 26, 28, 36]. Future studies may need to be flexible, 
allowing for tailoring when applied to a heterogenous popu-
lation to enhance effectiveness. The importance of adopting 
this patient-centered approach is further reinforced by the 
fact that sexual satisfaction is a complex construct with a 
definition that is unique for each individual [37].

Psychological Function

Based on the evidence from RCTs, education-based thera-
pies are not effective for improving psychological function 
in breast cancer populations [20, 21, 23, 24]. Although TG 
interventions were well reported, they had potentially low or 
inadequate dosage and adherence. Both single-group trials 
reported improvement in anxiety but not in depression [28, 
30]. Although these studies investigated different types of 
intervention (PFM therapy vs education-based therapy) and 
had small sample sizes, it is possible that dosage was suf-
ficient for the included participants [28, 30]. It is worth not-
ing that none of the studies in this review were designed or 
powered to specifically address psychological dysfunction, 
therefore it may be unsurprising that the majority, and all 
RCTs, found no improvement in this non-primary outcome.

Quality of Life

According to the evidence from three RCTs, education-
based therapies are not effective for improving quality of life 
[20, 21, 23, 24]. Similarly, as described in the psychological 
function section, these studies, which also assessed psycho-
logical function and found no effect, were not designed or 
powered to improve quality of life. However, an improve-
ment in several quality of life domains was observed fol-
lowing CBT and when CBT was combined with physical 
exercise provided further and longer-term effects. A recent 
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Table 5   Summary of Findings with Level of Evidence and Recommendations

CBT cognitive-behavioral therapy, PFM pelvic floor muscle.
Oxford Centre for Evidence-Based Medicine (OCEBM) 2011 Levels of Evidence framework [17]
Level 1: ‘Systematic review of randomized trials or n-of-1 trials’.
Level 2: ‘Randomized trial or observational study with dramatic effect’.
Level 3: ‘Non-randomized controlled cohort/follow-up study’.
Level 4: ‘Case-series, case–control studies, or historically controlled studies’.

Outcome Summary; level of evidence; recommendations

Breast cancer populations Mixed cancer populations

Bladder function • PFM (active or active + passive) therapies
o May improve bladder function (level of evidence: 4 

from 2 single-group trials)
• Education-based therapies
o CBT may improve bladder function (level of evidence: 

2 from 1 RCT​); education-based therapies may not 
improve urinary incontinence (level of evidence: 2 from 
1 RCT​)

No studies

Vaginal function • PFM (passive) therapy + education
o May not improve vaginal function (level of evidence: 2 

from 1 RCT​)

No studies

Sexual function • PFM (passive) + education therapies
o May not improve overall sexual function; may improve 

sexual distress (level of evidence: 2 from 1 RCT​)
• PFM (active + passive) therapies
o May improve overall sexual function (level of evi-

dence: 4 from 2 single-group trials)
• Education-based therapies
o May (level of evidence: 2 from 3 RCTs and 4 from 2 

single-group trials) or may not (level of evidence: 2 
and 3 from 1 RCT and 1 non-RCT​) improve overall 
sexual function and some aspects of sexual function

o May not improve sexual satisfaction unless information 
on PFM exercises is given (level of evidence: 2 from 3 
RCTs)

• Education-based therapies
o May improve overall sexual function (level of evidence: 

2 from 1 RCT​)

Psychological function • PFM (active + passive)
o May improve some aspects of psychological function 

(level of evidence: 4 from 1 single-group trial)
• Education-based therapies
o May not improve psychological function (level of evi-

dence: 2 from 2 RCTs) or may improve some aspects 
of psychological function (level of evidence: 4 from 1 
single-group trial)

• Education-based therapies
o May not improve psychological function (level of evi-

dence: 2 from 1 RCT​)

Quality of life • PFM (active + passive)
o May improve quality of life (level of evidence: 4 from 1 

single-group trial)
• Education-based therapies
o May not improve quality of life (level of evidence: 2 

from 3 RCTs); may improve some domains of quality 
of life, with further and longer improvement when 
combined with physical exercise (level of evidence: 2 
from 1 RCT​)

• Education-based therapies
o May not improve quality of life (level of evidence: 2 

from 1 RCT​)

PFM function • PFM (active ± passive) therapies (+ other)
o May improve PFM strength (level of evidence: 4 from 2 

single-group trials)
• PFM (active + passive) therapies
o May improve PFM resting tone and relaxation (level of 

evidence: 4 from 1 single-group trial)

No studies
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review concluded that physical exercise improves quality of 
life in breast cancer populations [38], and therefore if the 
goal of therapy is to improve quality of life, including physi-
cal exercise as a component of conservative therapies should 
be considered. One single-group trial reported an improve-
ment in quality of life following PFM therapy (active + pas-
sive), although it is unclear which domains beside endocrine 
symptoms were improved.

General Observations and Recommendations 
for Future Research

Compared with the recent review on conservative therapies 
in gynecological cancer populations [10], most therapies in 
this review were education-based with a direct or indirect 
intent of improving sexual function, among other outcomes. 
This general direction in research is not surprising given the 
prevalence of sexual dysfunction in breast cancer popula-
tions and the low resource requirements to deliver education. 
The quality reporting of TG interventions in this review was 
superior on average when compared with studies in the other 
review [10]. However, this may be explained by the simplic-
ity of describing a unimodal intervention, such as education-
based therapies, where there are fewer elements to report. 
What seems critical for future studies, however, is design of 
an intervention that is likely to have an effect on the outcome, 
thorough recording and reporting of participant’s adherence 
to the intervention. This is essential to determine whether 
improvements are due to the application of these recommen-
dations and to understand the mechanisms of effect.

This review highlighted several considerations for the 
design of future studies on education-based therapies, and 
also identified gaps in knowledge regarding PFM therapies 
and combined, multimodal therapies in this population. 
Available evidence indicates that it is worth considering 
PFM therapies and combined, multimodal therapies. Mech-
anistic and controlled studies are required to determine if 
this population or subgroups benefit from these therapies. 
Recommendations for future research are presented in the 
above sections per outcome. In addition, an observation that 
emerged from interpretation of findings related to psycho-
logical function and quality of life is that these outcomes 
were not the primary focus in the studies. This raises ques-
tions about their inclusion. Given that RCTs should prior-
itize meaningful outcomes for patients, and that quality of 
life is one of the most meaningful outcomes, future studies 
should consider include these outcomes if the study design 
or intervention is likely to impact these outcomes.

This review also identified several pitfalls in the design of 
included studies, emphasizing the importance of exercising 
caution when interpretating study results and the need for 
further research. The majority of studies had multiple out-
comes without controlling for the potential bias of multiple 

comparisons, lacked an a priori sample size calculation, and 
did not identify a primary outcome. Additionally, some stud-
ies had small sample sizes, no CG, at least a moderate risk of 
bias, compared similar interventions, or may have included 
an heterogenous population who could have responded dif-
ferently to therapy.

General Recommendations for Clinical Practice

High-quality evidence, often from RCTs, should underpin 
clinical practice [39]. However, RCTs are costly, resource-
intensive, and challenging to conduct in a short timeframe 
to enable rapid implementation in the clinical setting. There-
fore, clinical practice should be guided by the best available 
evidence, including findings from non-RCTs when RCT 
data is lacking [40]. As previously discussed, breast can-
cer females often experience symptoms of sexual dysfunc-
tion and pelvic floor disorders. Although education-based 
therapies seem to offer advantages over PFM therapies and 
combined, multimodal therapies – such as versatile deliv-
ery modes for adaptability across different contexts and the 
possibility of involvement of various healthcare providers 
– evidence emphasizes that proper screening and identifi-
cation of therapeutic goals are essential to determine the 
therapy components. Available data are encouraging for 
PFM therapies and combined, multimodal therapies in breast 
cancer populations, and these may be considered if evalua-
tion reveals they can address the patient’s needs. Clinicians 
should consider personalized and goal-oriented therapies, 
with appropriate dosages, strategies to enhance participant 
adherence and opportunities for patient interaction with a 
healthcare provider. Given the scant knowledge to date of 
effectiveness of conservative therapies in this population, 
monitoring for adverse events is crucial, even when educa-
tion only is provided, and clinicians are advised to use their 
clinical judgement to determine the best treatment strategy 
for optimal outcomes.

Strengths and Limitations

Major strengths of this systematic review were the compre-
hensive search strategy, inclusion of various study designs 
and a wide range of outcomes. This allowed us to assign 
a level of evidence to the effect of different interventions 
on different outcomes important to patients. This approach 
also enabled us to identify key areas for future research and 
considerations for clinical practice. Two reviewers inde-
pendently selected the studies, assessed the risk of bias and 
quality of studies, and extracted the data. The use of the 
TIDieR checklist ensured a standardized approach to extract-
ing information related to the TG intervention and assessing 
quality reporting. Despite these strengths, some limitations 
warrant consideration when interpreting the findings. A 
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meta-analysis was not feasible due to the limited number 
and heterogeneity of studies. While some results suggest 
effectiveness of specific conservative therapies in breast can-
cer populations, more research is required.

Conclusions

This study is the first to review the evidence of effectiveness 
of PFM and education-based therapies in breast cancer pop-
ulations. This review highlighted important gaps in knowl-
edge, emphasizing the need for more studies in this field.
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