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Abstract

Background: Female athletes may be at higher risk of developing pelvic floor

dysfunction (PFD). However, despite the great number of epidemiologic stu-

dies, the interventions have not been standardized.

Aim: The present scoping review aimed to map and summarize the literature

to identify the available interventions for PFD among female athletes.

Methods: Seven databases were searched up to May 2021. Studies considering

female athletes practising sports at any performance level with any type of

PFD were eligible for inclusion. Any clinical intervention and any context

were considered. No language, study design, and publication type restrictions

were applied. Additional studies were identified through gray literature and

the reference lists of articles included. The results were presented numerically

and thematically.

Results: From 2625 initial records, 35 studies met inclusion criteria. The

majority of articles were narrative reviews, considering athletes with urinary

incontinence practising multiple or high‐impact sports. Authors discussed a

wide range of interventions: preventive (n= 8); conservative (n= 35), phar-

macological (n= 12), and surgical (n= 10). In particular, the Pelvic Floor

Muscle Training was considered in 30 studies.

Conclusions: This is the first scoping review to provide a comprehensive

overview of the topic. Besides the great number of available interventions,

specific programs and randomized controlled clinical trials for female athletes

are still limited. Findings highlighted evident gaps in the primary research

confirming that the current management is based on expert opinion. This

review may be useful for the overall management, and it may represent a

starting point for future research.
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1 | INTRODUCTION

Pelvic floor dysfunction (PFD) refers to a group of
symptoms, signs, and conditions primarily affecting wo-
men, with or without moderate‐to‐severe impairment of
the pelvic floor muscles1 (PFM).

Recently, a scoping review reported a wide range of
published studies providing epidemiological data about dif-
ferent PFD in athletes practising various sports,2 highlighting
that almost 90% of the literature focused only on females.2

Compared with nonathlete control women, athletes have
a higher risk of developing urinary incontinence (UI)3 and
also a greater prevalence rate of UI, ranging from 0% to 80%
in trampolinists.4 Regarding other PFD (e.g., pelvic organ
prolapse [POP]; anal incontinence [AI]) evidence are still
scant.2 Anyway, several authors have already discussed that
it is reasonable to assume that the overall epidemiological
data of PFD could be underestimated.2,5

Additionally, these disorders could interfere not only
with personal and social athletes' lives, but also could
affect their performance.4,6

Despite these findings, the high prevalence of dys-
functions that emerged from several reviews,5,7,8 and the
increasing interest in this topic,2 there is little research
regarding the management of PFD to guide clinical
practice within this group.

Hence, what are the available evidence‐based inter-
ventions for female athletes with PFD? To the authors'
knowledge, no review has been conducted to answer this
study question and, as a consequence, there is no com-
prehensive overview both for clinicians and researchers.

This study aimed to highlight and begin to fill that gap
using a scoping review design. Clinical data synthesis could
add meaningful information for the overall management of
the athletes and could stimulate further research in this field.

As maintained by the Joanna Briggs Institute (JBI),9

scoping review approach may be used to map and clarify
key concepts, identify gaps in the research knowledge
base, and report on the types of evidence that address
and inform practice in the field. These aims corre-
sponded to the objectives of this project. For this reason,
other types of review, such as systematic reviews, um-
brella reviews or rapid reviews, were not deemed meth-
odologically effective

This scoping review aimed to:

(1) Provide a comprehensive overview of all studies ad-
dressing PFD interventions in female athletes, sum-
marizing studies according to PFD classification
provided by the International Continence Society
(ICS) standardized terminology, the type of sport and
treatments.

(2) Identify any gap in the knowledge of the topic.

2 | METHODS

The present scoping review was conducted following
the JBI methodology9 for scoping reviews. The
Preferred Reporting Items for Systematic reviews
and Meta‐Analyses extension for Scoping Reviews
(PRISMA‐ScR)10 Checklist for reporting was used.
The scoping review protocol was registered in
MedRxiv.11

2.1 | Research team

To facilitate robust and clinically relevant review find-
ings, the research team included authors with expertize
in evidence synthesis, quantitative and qualitative re-
search methodology, urogynecology, sport, and pelvic
floor rehabilitation.

2.2 | Review question

We formulated the following research question: “What is
known from the existing literature about the interven-
tions for PFD among female athletes?”.

2.3 | Eligibility criteria

Studies were eligible for inclusion if they met the fol-
lowing Population, Concept, and Context (PCC) criteria.

▪ Population. We included female athletes of any age,
practising any type of sport and performance level
(e.g., professional/elite, amateurs/master/recreational
athletes) with any type of PFD. Given that we aimed to
focus only on this particular subgroup of sport popu-
lation, the definition of “athlete” used in an individual
study as the main criterion was considered.

▪ Concept. Any intervention (i.e., preventive, con-
servative, pharmacological, surgical) was considered.

▪ Context. This review considered studies conducted in
any context.

▪ Types of sources of evidence. This scoping review in-
cluded any study designs or publication type. No time,
geographical, setting, and language restrictions were
applied.

2.3.1 | Exclusion criteria

Studies that did not meet the specific PCC criteria were
excluded.
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2.4 | Search strategy

An initial limited search of MEDLINE through PubMed
interface was undertaken to identify articles on the topic
and then index terms used to describe the articles were
used to develop a full search strategy for MEDLINE. The
search strategy, including all identified keywords and
index terms, was adapted for use in Cochrane Central,
Scopus, CINAHLComplete, Embase, PEDro, and
SPORTDiscus and completely reported in Supporting
Information File S1. In addition, also gray literature (e.g.,
Google Scholar, direct contact with experts in the field of
PFD, and sports medicine) and the reference lists of all
relevant studies were searched. Searches were conducted
on May 9th, 2021 with no date limit.

2.5 | Study selection

Once the search strategy has been completed, search
results were collated and imported to EndNote V.X9
(Clarivate Analytics). Duplicates were removed using the
EndNote deduplicator before the file containing a set of
unique records is made available to reviewers for further
processing. The selection process consisted of two levels
of screening using Rayyan QCRI online software12: (1) a
title and abstract screening and (2) a full‐text selection.
For both levels, two authors independently screened the
articles with conflicts resolved by a third author.

The entire selection process and reasons for the ex-
clusion were recorded and reported according to the
latest published version of the Preferred Reporting Items
for Systematic Reviews and Meta‐analyses (PRISMA
2020) flow diagram.13

2.6 | Data extraction and data synthesis

Data extraction was conducted using an ad‐hoc data ex-
traction form which was developed a priori, based on the
JBI data extraction tool. Key information (authors,
country, year of publication, study design,14 athletes'
characteristics, PFD, sport, type of intervention and re-
lated procedures) on the selected articles were collected.
Descriptive analyses were performed, and the results
were presented in two ways:

1. Numerically. Studies identified and included were
reported as frequency and percentage, and the de-
scription of the search decision process was mapped.
In addition, extracted data were summarized in tab-
ular and diagrammatic form according to the main
characteristics.

2. Thematically. A thematic summary was performed
about themes and key concepts relevant to the re-
search questions and according to outcomes (e.g.,
PFD, sport, type of intervention). Specific analysis for
the conservative treatment was reported.

3 | RESULTS

As presented in the PRISMA 2020‐flow diagram
(Figure 1), from 2625 records identified by the initial
literature searches, 2590 were excluded and 35 articles
were included.3,15–48 The reasons for exclusion and the
corresponding references are reported in online Sup-
porting Information File S2.

3.1 | Characteristics of included studies

Table 1 synthesizes the main characteristics of the stu-
dies. To provide a transparent report, Supporting In-
formation File S3 shows the complete extracted data for
each included study. In particular, the majority of re-
search designs were narrative review (n= 19; 54.3%),
while seven (20%) were primary research ranging from
case reports to randomized controlled trials (RCTs), and
only two systematic reviews on the topic were pub-
lished.3,17 Regarding ongoing studies, searches identified
one mixed‐method protocol45 for athletic women with
stress urinary incontinence (SUI).

Research studies were identified from 12 different
countries and in four languages (English, French, Span-
ish, and Slovenian). Authors from the United States of
America yielded the highest number of publications
(n= 13; 37.1%).

3.2 | Participants: The female athletes

Table 1 summarizes data regarding female athletes of
different age groups with PFD practising several types of
sport and a variety of participation levels.

In the majority of articles (n= 27; 77.1%), authors
defined participants as “athletes,” but performance level
was not clearly reported. Seven studies (20%) focused
only on elite/high‐level athletes.

A few authors reported about particular subgroups,
such as post‐partum triathletes,40 adolescents,19–21 33 and
wheelchair athletes.43

Regarding the PFD, UI was the most common pelvic
floor symptom explored (n= 24; 68.6%). The type of UI
was not clearly reported in all studies, but in most cases,
athletes suffered from SUI (n= 19, 54.9%). In one article
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(narrative review plus case report), Louis‐Charles et al.23

investigated and explained the therapeutic possibilities
for pelvic pain. For other disorders, in 10 studies (28.6%)
more than one PFD was considered, such as POP, AI,
and fecal incontinence (FI).

Nearly 70% of articles included more than one sport,
mainly the high‐impact ones. Considering studies that
focused only on one sport, volleyball (n= 3; 8.6%) and
running (n= 2; 5.7%) were the most frequently in-
vestigated. Other sports taken into consideration were
Basic Combat Training, soccer, and triathlon.

3.3 | Preventive, conservative,
pharmacological, and surgical treatments

Twenty‐three percent of considered articles (8 out of 35)
reported and discussed only preventive interventions to
manage PFD. Vaginal tampons and pads were the most
frequent aid used by athletes. Some authors also men-
tioned other options for example Pelvic Floor Muscle
Training (PFMT), education, use of a pessary, and life-
style interventions.

Conservative approaches were suggested by all au-
thors of the included studies. Among these, PFMT, alone
or combined with other treatments, is explicitly cited as
an effective treatment in 85.7% of studies (30/35). In
particular, the analysis of treatments proposed for SUI
showed a wide range of other possibilities, including
biofeedback, bladder training, lifestyle interventions,
education, electrical stimulation, hypopressive techni-
ques, intra‐abdominal pressure management, modifica-
tion of the sport technique, vaginal tampons, pads, and
vaginal cones.

Table 2 reports all the conservative interventions that
were considered in each article, while Figure 2 graphi-
cally illustrates the pooled results.

Only two RCTs were conducted on female athletes by
Ferreira16 in 2014 and Pires27 in 2020. In both studies,
the participants were volleyball players.

Additional information about the protocols of the
overall primary studies were provided in Supporting In-
formation File S4.

Concerning other interventions, pharmacological options
for PFD were rarely cited (n=12; 34.3%) and in general,
were not supported by the opinion of the authors.

FIGURE 1 Preferred reporting items for systematic reviews and meta‐analyses 2020 (PRISMA) flow‐diagram
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The surgical approach was discussed in 10 articles
(28.6%), however, the majority of researchers considered
it not appropriate for the female athlete.

To the current date, no study has yet been conducted
to evaluate the effectiveness and safety of both pharma-
cological and surgical treatments among female athletes.

4 | DISCUSSION

In the present scoping review, we mapped and sum-
marized literature considering interventions for PFD in
female athletes. Among the 35 included articles, the
majority focused on multiple or high‐impact sports and
UI, while other types of PFD (e.g., POP, AI, pelvic pain
syndrome) were rarely considered. These findings were
in accordance with the epidemiological data summarized
in our previous review.2

As already underlined by other authors,2,49 a large
amount of epidemiological studies reporting a high pre-
valence of PFD among female athletes has been pub-
lished. However, research on PFD' treatment in female
athletes is still scarce. Although authors discussed a wide
variety of interventions ranging from preventive or con-
servative treatments to surgery, the present scoping re-
view confirmed that only a few authors evaluated the
effectiveness of interventions dedicated to this popula-
tion. In particular, merely seven primary studies evalu-
ating the effectiveness of conservative approach are
currently available.

TABLE 1 Summary of main characteristics of included studies

Variablea
No. of
studies (%)

Year of publication

1984–1990 1 (2.8)

1991–2000 3 (8.6)

2001–2010 11 (31.4)

2011–2020 19 (54.9)

Up to 2021 1 (2.8)

Study design

Primary research 7 (20)

Case series 1 (2.8)

Pre‐post study 1 (2.8)

RCT 2 (5.7)

Case report 3 (8.6)

Secondary research 2 (5.7)

Systematic review 2 (5.7)

Traditional sources 25 (71.4)

Conference proceeding 1 (2.8)

Editorial 1 (2.8)

Narrative review plus case report 1 (2.8)

Book chapter 3 (8.6)

Narrative review 19 (54.9)

Protocol 1 (2.8)

Level of performance

Agonistic 1 (2.8)

Elite/High level 7 (20)

Not reported level 27 (77.1)

Sport

Basic Combat Training 1 (2.8)

Soccer 1 (2.8)

Triathlon 1 (2.8)

Running 2 (5.7)

Volleyball 3 (8.6)

Not reported 3 (8.6)

Multiple sport 24 (68.6)

PFD

Pelvic pain 1 (2.8)

Multiple PFD 10 (28.6)

UI 24 (68.6)

SUI 19 (54.9)

(Continues)

TABLE 1 (Continued)

Variablea
No. of
studies (%)

Interventions

Preventive, conservative 4 (11.4)

Preventive, conservative, surgical 1 (2.8)

Preventive, conservative, surgical,
pharmacological

3 (8.6)

Conservative 16 (45.7)

Conservative, pharmacological 2 (5.7)

Conservative, surgical 2 (5.7)

Conservative, surgical, pharmacological 7 (20)

Abbreviations: PFD, pelvic floor dysfunction; RCT, randomized controlled
trial; SUI, stress urinary incontinence; UI, urinary incontinence.
aNot reported level = Population defined as “athlete” by the authors, but
specific level of performance was not specified.

Multiple sport = Studies in which authors considered different type of sport
(more than one).

Multiple PFD= Studies in which authors considered more than one PFD.
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Considering different kinds of sports involving female
athletes with PFD authors focused on volleyball, run-
ning, and on Basic Combat Training or multiple sports,
while other sports remained unexplored. In six of these,
athletes referred SUI.

We highlighted an overall huge knowledge gap in this
field. As consequence, suggestions and considerations for
practice were supported by the transferability of the non-
athlete population's results or by the experts' opinions.

PFMT is the main example. We found that in 30 ar-
ticles out of 35, PFMT is suggested as a intervention for
PFD. Even if strength training of the PFM could be ef-
fective in treating UI in women and it is recommended
by International clinical practice guidelines as first‐line
treatment (Evidence level 1, recommendation Grade
A),50 evidence of the effect of PFMT in female elite ath-
letes is limited. In our opinion, as affirmed by Bø,5 PFM
strengthening, just like training other muscle groups,
should be an essential component of strength and con-
ditioning programs for all female athletes regardless of
athletic prowess, and however, additional research is
necessary.49

Our full search strategy did not find any trial that has
evaluated the effectiveness of any kind of surgical pro-
cedure in female athletes for any type of PFD. Already in
2004, Bø15 has hypothesized that surgery may be

inappropriate in elite athletes, due to the clinical pre-
sentation of symptoms and personal characteristics.
Athletes are frequently young and nulliparous and,
especially for UI, most of them reported symptoms only
during sports, not during other activities. Moreover, it
could be questionable if surgical procedures can have a
lower duration of efficacy in athletes performing in high‐
impact sports.

While the paucity of specific literature on female
athletes with PFD is evident, there is a growing literature
on other subgroup populations that could represent a
starting point for further investigations. Besides the
standard physiotherapy, an interesting preliminary study
was presented in 2019 by Koenig et al.51: even if parti-
cipants were not specifically athletes, the authors focused
on involuntary reflexive PFM contraction while running.
Alvarez‐Saez52 in 2016 showed that a supervised 8‐week
program of hypopressive technique could be used to
enhance abdominal and perineal function among 11 fe-
male rugby players without any type of PFD.

Thirty years later from the first published reports in
the early 1990s, the scientific community is still learning
how to effectively treat PFD in female athletes.49

Based on today's knowledge, our literature search
highlighted a few publications on the topic confirming
that treatment options remain based on experts' and

FIGURE 2 Overall conservative treatments for PFD among female athletes. PDF, pelvic floor dysfunction
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clinicians' expertize, generalizing interventions available
for the nonathlete population.

4.1 | Research implications and
suggestions for clinical practice

Athletes are a unique group of patients who have higher
functional demands than the general population and
may need a different and specific approach than non-
athletic women.

Indeed, as happens with other disorders, like the mus-
culoskeletal ones,53 several factors should be taken into ac-
count, both intrinsic and extrinsic. And therefore, after an
individual assessment, a specific intervention plan should be
drawn. The overall management should be specific and tai-
lored to the athlete, considering the type of PFD and other
factors such as: (a) training volume, (b) type of sport, (c)
performance level, (d) other associated disorders (e.g., mus-
culoskeletal), and (e) individual risk and contributing factors
within multidisciplinary management. To provide better
guidance for clinical practice and to fill the current gaps,
these variables should guide high‐quality research.

As we wait for and encourage high‐quality RCTs, we
extracted and summarized general suggestions and treat-
ment options for the clinical management of SUI provided
by different authors along with the included studies
(Figure 3). We integrated Figure 3 with additional

information drawn from our clinical practice. It is important
to underline that these suggestions are not recommendations
or evidence. Scoping reviews are not conducted to develop
trustworthy clinical guidelines and recommendations, but
implications for practice may be provided in terms of gui-
dance provided from a clinical point of view.9

Concerning other PFD (e.g., pelvic pain, AI, POP),
considering the paucity of studies, we are not able to
propose analogue considerations and comments.

4.2 | Strengths and limitations

4.2.1 | Answering evidence gap

To our knowledge, this is the first study to map and
summarize the literature to identify the available inter-
ventions for PFD among female athletes using a scoping
review design. We answered a relevant research question
identifying the volume and distribution of the evidence
base. We have also mapped the key concepts and re-
search priorities within the literature.

4.2.2 | Methodology

An extensive search strategy in the main databases with
very broad inclusion criteria was conducted. Moreover,

FIGURE 3 Suggestions for clinical practice of stress urinary incontinence (SUI) for female athletes: summary
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to conduct the review we followed the JBI manual, to
describe the selection process we applied the updated
PRISMA 2020, and for reporting we used the PRISMA for
Scoping Reviews Checklist.

4.2.3 | Clinical practice

Although, as a scoping review,9 we did not evaluate the
methodological quality of the individual studies and
conclusions cannot be drawn regarding the most effec-
tive intervention for female athletes with PFD, a com-
prehensive overview of the available interventions was
provided.

4.2.4 | Athlete definition

Given that we aimed to focus on athletes, as a particular
group of sport population, we accepted the definition of
“athlete” as it was used in an individual study. Con-
sidering that this definition is still controversial54 and
different studies may have described athletes in different
ways, this may have excluded findings from other
studies.

5 | CONCLUSIONS

This scoping review identified 35 studies exploring and
discussing the available interventions for PFD among
female athletes. Findings displayed a higher number of
narrative reviews addressing UI in multiple and high‐
impact sports.

The authors discussed a wide variety of interventions
ranging from prevention to conservative, pharmacologi-
cal or surgical treatments. Among these, the conservative
approach was the most frequently suggested. Besides the
great number of listed interventions, specific programs
and RCTs for female athletes are still limited.

The findings of the present study showed that sug-
gestions for clinical practice were basically supported by
the transferability of the nonathlete population's results
or by the expert opinion.

Therefore, there is a great need of primary research
considering individual characteristics, related‐variables
sport, and PFD within multidisciplinary management.
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