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Abstract
Introduction and aims. Pelvic floor dysfunction (PFD) is a collection of signs, 
symptoms and conditions affecting the pelvic floor, and urinary incontinence (UI) 
is the most common type of PFD. Recent systematic reviews have indicated a 
higher prevalence of UI among female athletes compared to their non-athletic 
counterparts. To date, no review has been undertaken to investigate female ath-
letes’ experiences of PFD. This review aims to offer insight and understanding 
through aggregation, summary, synthesis and interpretation of findings from studies 
that report elite female athletes’ experiences of symptoms of PFD.
Methods. The review protocol was registered in PROSPERO in August 2020. A 
systematic search was conducted in Embase, MEDLINE (Ovid), the Cochrane 
Library, CINAHL, PsycINFO and Web of Science for studies published in the 
English language reporting elite female athletes’ experiences of symptoms of PFD. 
This review included primary research studies that involved elite female athletes 
of any age or ethnicity.
Results. Of the 1922 citations retrieved in the search, 32 studies met the meth-
odological criteria for data extraction and analysis. Five main themes emerged: 
(1) triggers for symptoms of PFD; (2) strategies adopted by athletes to manage/
mitigate symptoms of PFD; (3) impact on quality of life/daily life; (4) impact on 
performance; and (5) impact on emotions.
Conclusions. The findings of this review suggest a need to further explore the 
experiences of PFD among elite female athletes, and it is suggested that future 
research should adopt qualitative methods or incorporate a qualitative component.

Keywords: elite athletes/sportswomen, experiences, pelvic floor dysfunction.

Introduction
Pelvic floor dysfunction (PFD) is a collection 
of signs, symptoms and conditions that affect 
the pelvic floor (Haylen et al. 2010). Urinary 
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incontinence (UI), the PFD most commonly ex-
perienced by women, is defined as a “complaint 
of involuntary loss of urine” and is a common 
complaint in women of all ages. The most com-
mon types of UI include stress urinary incon-
tinence (SUI) and urge urinary incontinence 
(UUI). The International Urogynecological 
Association (IUGA) and the International 
Continence Society (ICS) define SUI as the 
“complaint of involuntary loss of urine on ef-
fort or physical exertion (e.g., sporting activi-
ties), or on sneezing or coughing” and UUI as 
“complaint of involuntary loss of urine associ-
ated with urgency” (Haylen et al. 2010). Other 
symptoms of PFD include anorectal dysfunction 
(ARD), sexual dysfunction, pelvic organ pro-
lapse (POP) and pelvic pain (Haylen et al. 2010; 
Bø et al. 2017). Many women find it embarrass-
ing to discuss symptoms of PFD including con-
tinence problems with others, and incontinence 
has been shown to negatively affect quality of 
life (Mallah et al. 2014; Amaral et al. 2015; 
Pizzol et al. 2021).

Mendes et al. (2017) conducted a systematic 
review of qualitative evidence regarding adult 
women’s experiences of UI. Findings from the 
28 included studies were grouped into eight 
themes in the areas of: cultural and religious 
backgrounds; effect on daily activities/social 
roles; knowledge and nature of symptoms; ex-
periences of UI and sense of shame; negative 
effects on intimacy, sexuality and sexual func-
tion; UI seen as consequence of pregnancy/child-
birth, ageing or religious punishment; strategies 
adopted by women affected by UI; and meeting 
of care needs and women’s personal preferenc-
es. The authors concluded that the preferences 
and expectations of women with UI should be 
considered, and that the provision of healthcare 
should be personal and tailored. A need for ad-
ditional research to improve the understanding of 
the impact of UI on the quality of life (QOL) 
of younger women was identified (Mendes et al. 
2017).

Urinary incontinence during exercise is not 
uncommon, and a higher prevalence has been 
observed among athletes engaged in high-impact 
sports including running and jumping (Nygaard 
& Shaw 2016). Rodríguez-López et al. (2021) 
investigated the prevalence of UI in both female 
and male elite athletes, and found an overall 
prevalence of 33% (45.1% in females, 14.7% in 
males) and that, whilst the prevalence of UI was 
5.45 times greater in females, elite male athletes 
were also found to experience UI.

There have been a number of recent system-
atic reviews concerning PFD in female athletes 
(de Mattos Lourenco et al. 2018; Teixeira et al. 
2018; Almousa & Bandin Van Loon 2019; Pires 
et al. 2020; Lourenco et al. 2021; Rebullido et al. 
2021). However, the main aim of these reviews 
has been the investigation of the prevalence of UI 
in female athletes. Almousa & Bandin Van Loon 
(2019) included a secondary aim of exploring the 
knowledge and attitudes of female athletes re-
garding UI, and de Mattos Lourenco et al. (2018) 
discussed strategies adopted by the athletes to 
manage their UI. The reviews differ somewhat in 
their inclusion criteria regarding age and parity, 
but they all concluded consistently that there was 
a higher prevalence of UI among female athletes 
compared to non-athletes. Engaging in high-
impact sports (de Mattos Lourenco et al. 2018; 
Almousa & Bandin Van Loon 2019; Pires et al. 
2020; Rebullido et al. 2021) with longer hours 
of training (Almousa & Bandin Van Loon 2019) 
appears to be commonly cited as risk factor for 
UI, but to the present authors’ knowledge, no re-
view has been undertaken to investigate female 
athletes’ experiences of PFD. Studies have found 
that experiencing UI during elite sports may be 
a predictor of UI in later life (Bø & Sundgot-
Borgen 2010), and also that elite athletes have 
been identified as an understudied population in 
the research into PFD, and in particular, ARD 
and POP and physical activity (Bø et al. 2020).

Whilst a scoping review of the research lit-
erature revealed limited qualitative research into 
the area of PFD among female athletes, such re-
search may, potentially, yield further information 
regarding the impact of the symptoms of PFD on 
the female athletes’ sporting activities and their 
daily lives.

Therefore, the present review aimed to offer 
insight and understanding, through aggregation, 
summary, synthesis and interpretation of findings 
from studies that report the experiences of symp-
toms of PFD in elite female athletes.

Materials and methods

Study design and protocol registration
The present systematic review complied with 
the adapted PRISMA guidelines for reporting 
systematic reviews of qualitative and quantita-
tive evidence (Moher et al. 2009; Page et al. 
2021). The review protocol was registered in 
PROSPERO in August 2020, and is available 
online (Culleton-Quinn et al. 2020).
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Search strategy and selection criteria
With the assistance of a medical librarian (D.M.), 
the electronic databases of Embase, MEDLINE 
(Ovid), the Cochrane Library, CINAHL, 
PsycINFO and Web of Science were searched, 
initially in May 2020 and subsequently in an 
updated search in January 2022, for studies that 
reported female athletes’ experiences of incon-
tinence/symptoms of pelvic floor dysfunction. 
The search terms include the following: Wom?n, 
Femal*, urinar* continen* or incontinen*, Pelvic 
Organ Prolapse, Urinary leakage, leaking urine, 
vaginal wind, anal incontinen*, f?ecal incon-
tinen*, Bladder leakage, bowel leakage, Flat* 
incontinen*, Physical* ADJ (activ* or inactiv* 
or exercise), recreational* ADJ (activ* or inac-
tiv* or exercise), Exercis* ADJ (strenuous OR 
vigorous OR moderate), Activit* ADJ (strenuous 
OR Vigorous OR moderate OR Leisure), sport*, 
Participat*.ti, ab., Modif*. ti, ab., Stop*.ti, ab., 
Adapt*.ti, ab., Change*.ti, ab., Limit*. ti, ab., 
Abandon .ti, ab., Ceas*.ti, ab., Barrier.ti, ab., 
Impact. ti, ab., Affect.ti, ab.

The present review included primary research 
studies published in the English language that 
reported elite female athletes’ experiences of 
symptoms of PFD. The inclusion criteria were: 
(1) studies that involved female athletes of any 
age or ethnicity, and studies that included both 
female and male athletes together when data on 
female athletes could be extracted; (2) studies in-
volving female athletes who were considered to 
be at an “elite” level (for the purposes of this re-
view, “elite” could refer to: athletic performance 
at regional/county/state level; sport/country-
specific measures and university/collegiate, in-
ternational and/or national level; training; profes-
sionalism; and involved in talent development); 
and (3) studies that reported the experiences of 
symptoms of PFD, and how this affects activities 
of daily living or sporting activity or QOL. This 
information could be gleaned from questions 
included in a quantitative survey or qualitative 
interview-based research. The exclusion criteria 
were: (1) studies involving only recreational or 
leisure-time exercisers; (2) editorial opinion ar-
ticles, letters and commentaries; and (3) studies 
that did not report on the experiences of symp-
toms of PFD.

Study selection and assessment of 
methodological quality
Two reviewers (E.C.-Q. and D.D., or E.C.-Q. and 
N.F.) independently screened studies using the 
inclusion/exclusion criteria based on titles, then 

abstracts and then full texts. Covidence system-
atic review software (Veritas Health Innovation, 
Melbourne, Australia; www.covidence.org) was 
used for the process of screening, and identified 
agreement between reviewers. Disagreement be-
tween two reviewers was resolved by consulta-
tion with a third.

Thomas et al. (2003) devised a 12-point qual-
ity assessment criteria checklist that facilitat-
ed assessment of quantitative, qualitative and 
mixed-methods studies. Subsequently, Panda 
et al. (2018) developed a modified version of 
this checklist, and this was used to assess the 
methodological quality of the studies included 
in the present review. Each criterion was scored 
“1” if met and “0” if not met, and three catego-
ries of methodological quality were identified: 
“weak” (scores 0–6), “moderate” (scores 7–9) 
and “strong” (scores 10–12).

Data extraction and data analysis
A double independent data extraction was con-
ducted on the studies selected for inclusion 
(E.C.-Q. and D.D., or E.C.-Q. and N.F.).

Information was extracted and entered into a 
pre-designed extraction form in relation to the 
following study characteristics: authors; and 
journal, year of study/publication, number of 
participants, participants’ characteristics, descrip-
tion of sport or athletic activity, methods of data 
collection, data collection instruments/tools, de-
scription of symptoms, methods of analysis, and 
reporting of experiences concerning symptoms of 
PFD.

Information regarding athletes’ experiences of 
PFD was extracted from closed questions includ-
ed in validated QOL instruments, from closed 
questions and open-ended qualitative comments 
in questionnaires, or from analysis of comments 
from focus-group interviews.

There was insufficient qualitative information 
to carry out a meta-synthesis of the findings re-
garding the reporting of experiences. Thematic 
analysis occurred by organizing the findings into 
themes that were tabulated and then further ana-
lysed (Braun & Clarke 2006). Descriptive themes 
were developed. An iterative process was repeat-
ed until the themes were considered to be rep-
resentative and answered the research question.

Results

Selection and quality of the studies
A total of 1922 studies remained after dedupli-
cation, 123 were screened at full-text and 32 
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met the inclusion criteria (Fig. 1). Of these, 
three studies were of weak quality (Thyssen 
et al. 2002; Carls 2007; Poświata et al. 2014), 
28 were of moderate quality (Nygaard et al. 
1994; Nygaard 1997; Eliasson et al. 2002, 2008; 
Caylet et al. 2006; Larsen & Yavorek 2006; 
Dockter et al. 2007; Jácome et al. 2011; Ferreira 
et al. 2014; Da Roza et al. 2015; Almeida et al. 
2016; Cardoso et al. 2018; Carvalhais et al. 
2018; Hagovska et al. 2018; Lúðvíksdóttír et al. 
2018; Wikander et al. 2019, 2020, 2021, 2022; 
Carvalho et al. 2020; Dobrowolski et al. 2020; 
Gram & Bø 2020; Skaug et al. 2022a, b; Faulks 
& Catto 2021; Rodríguez-López et al. 2021; 
Sandwith & Robert 2021; Velázquez-Saornil 
et al. 2021) and one was of high quality (Pires 
et al. 2020).

Descriptive analyses of the studies excluding 
information relating to the reporting of 
experiences
A summary of the study characteristics exclud‑
ing the reporting of experiences is presented 

in “Appendix 1” (Table 2). The studies were 
conducted in 14 countries, and published be-
tween 1994 and 2021. Over half of the stud-
ies reporting on the experiences of PFD in the 
present review were published within the past 
5 years (56%, 18/32 studies) (Cardoso et al. 
2018; Carvalhais et al. 2018; Hagovska et al. 
2018; Lúðvíksdóttír et al. 2018; Wikander et al. 
2019, 2020, 2021, 2022; Carvalho et al. 2020; 
Dobrowolski et al. 2020; Gram & Bø 2020; 
Pires et al. 2020; Skaug et al. 2022a, b; Faulks 
& Catto 2021; Rodríguez-López et al. 2021; 
Sandwith & Robert 2021; Velázquez-Saornil 
et al. 2021). Fifteen studies involved nulliparous 
participants (Nygaard et al. 1994; Eliasson et al. 
2002; Larsen & Yavorek 2006; Carls 2007; 
Ferreira et al. 2014; Poświata et al. 2014; Da 
Roza et al. 2015; Almeida et al. 2016; Cardoso 
et al. 2018; Lúðvíksdóttír et al. 2018; Hagovska 
et al. 2018; Carvalho et al. 2020; Gram & Bø 
2020; Pires et al. 2020; Sandwith & Robert 
2021), and 15 studies included both nulliparous 
and parous participants (Nygaard 1997; Thyssen 

Figure 1. PRISMA flow diagram (Page et al. 2021) for included studies.
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et al. 2002; Caylet et al. 2006; Dockter et al. 
2007; Eliasson et al. 2008; Jácome et al. 2011; 
Carvalhais et al. 2018; Dobrowolski et al. 2020; 
Skaug et al. 2022a; Wikander et al. 2020, 2021, 
2022; Faulks & Catto 2021; Rodríguez-López 
et al. 2021; Velázquez-Saornil et al. 2021). Two 
studies did not report information on the parity 
of the participants (Skaug et al. 2022b; Wikander 
et al. 2019).

Thirty-one of the 32 studies used a quantita-
tive design, and only one (Jácome et al. 2011) 
used a mixed-methods design (questionnaire and 
focus group). None of the studies in the present 
review only used a qualitative design, and there 
was considerable heterogeneity in study designs. 
Seven studies utilized purposively designed ques-
tionnaires (Nygaard et al. 1994; Nygaard 1997; 
Eliasson et al. 2002, 2008; Caylet et al. 2006; 
Dockter et al. 2007; Ferreira et al. 2014), whilst 
the remaining 25 used or incorporated validated 
instruments. The most commonly used survey 
instrument was the International Consultation 
on Incontinence Questionnaire  – Urinary 
Incontinence Short Form (ICIQ-UI SF), which 
was used in 13/32 (31%) of the studies (Da 
Roza et al. 2015; Almeida et al. 2016; Cardoso 
et al. 2018; Carvalhais et al. 2018; Hagovska 
et al. 2018; Lúðvíksdóttír et al. 2018; Carvalho 
et al. 2020; Dobrowolski et al. 2020; Gram & Bø 
2020; Skaug et al. 2022a, b; Rodríguez-López 
et al. 2021; Velázquez-Saornil et al. 2021).

Urinary incontinence was the most commonly 
described symptom of PFD, and was reported in 
all 32 of the studies. Twenty-two studies specifi-
cally described the prevalence of UI according 
to type, with SUI reported as the most prevalent 
in 21/22 studies (Nygaard 1997; Eliasson et al. 
2002, 2008; Caylet et al. 2006; Larsen & Yavorek 
2006; Carls 2007; Dockter et al. 2007; Jácome 
et al. 2011; Poświata et al. 2014; Almeida et al. 
2016; Carvalhais et al. 2018; Lúðvíksdóttír et al. 
2018; Carvalho et al. 2020; Dobrowolski et al. 
2020; Gram & Bø 2020; Skaug et al. 2022a, b; 
Faulks & Catto 2021; Rodríguez-López et al. 
2021; Sandwith & Robert 2021; Velázquez-
Saornil et al. 2021). Mixed urinary incontinence 
(MUI) was reported as the most prevalent form of 
UI in one study (Cardoso et al. 2018). Anorectal 
dysfunction was reported in nine studies, with the 
prevalence of constipation/straining to defecate 
reported in all of these (Eliasson et al. 2008; Da 
Roza et al. 2015; Almeida et al. 2016; Carvalhais 
et al. 2018; Carvalho et al. 2020; Dobrowolski 
et al. 2020; Skaug et al. 2022a, b; Rodríguez-
López et al. 2021), and anal incontinence (AI) 

reported in four (Almeida et al. 2016; Carvalho 
et al. 2020; Skaug et al. 2022a, b). The preva-
lence of sexual dysfunction was reported in two 
studies (Almeida et al. 2016; Carvalho et al. 
2020), the prevalence of POP was reported in 
four (Larsen & Yavorek 2006; Almeida et al. 
2016; Carvalho et al. 2020; Skaug et al. 2022a) 
and the prevalence of pelvic pain was reported 
in two (Poświata et al. 2014; Sandwith & Robert 
2021).

Experiences of pelvic floor dysfunction
Information regarding female athletes’ experi-
ences of PFD was extracted from closed ques-
tions included in validated QOL instruments, 
from closed questions and open-ended qualita-
tive comments in questionnaires, and/or from 
analysis of comments from a focus group. The 
findings regarding the experiences of the ath-
letes were grouped into five main themes (Table 
1) and are summarized below. As previously 
mentioned, there was insufficient qualitative 
information to perform meta-synthesis of the 
findings.

Theme 1: triggers for symptoms of pelvic floor 
dysfunction
The first theme, triggers for symptoms of PFD, 
was reported in 30/32 (94%) of the studies. 
“Competition, training and physical activity” 
was the most common trigger reported in 26/30 
studies (Nygaard et al. 1994; Nygaard 1997; 
Eliasson et al. 2002, 2008; Thyssen et al. 2002; 
Caylet et al. 2006; Jácome et al. 2011; Ferreira 
et al. 2014; Da Roza et al. 2015; Almeida et al. 
2016; Cardoso et al. 2018; Carvalhais et al. 
2018; Hagovska et al. 2018; Wikander et al. 
2019, 2020, 2021, 2022; Dobrowolski et al. 
2020; Carvalho et al. 2020; Gram & Bø 2020; 
Skaug et al. 2022a, b; Rodríguez-López et al. 
2021; Sandwith & Robert 2021; Velázquez-
Saornil et al. 2021). In 7/26 studies (Eliasson 
et al. 2002; Caylet et al. 2006; Jácome et al. 
2011; Carvalhais et al. 2018; Wikander et al. 
2019, 2020, 2021, 2022), the PFD occurred at 
the end/latter part of the competition or train-
ing session. “Specific movements during ac-
tivity (sporting and daily life)” was the next 
most common trigger reported in 16/30 studies 
(Nygaard et al. 1994; Eliasson et al. 2002, 2008; 
Carls 2007; Dockter et al. 2007; Jácome et al. 
2011; Wikander et al. 2019, 2020, 2021, 2022; 
Dobrowolski et al. 2020; Skaug et al. 2022a, b; 
Faulks & Catto 2021; Rodríguez-López et al. 
2021; Sandwith & Robert 2021). Being “on the 
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way to toilet/sudden need to go to toilet” was 
reported as a trigger in 5/30 studies (Nygaard 
et al. 1994; Carls 2007; Dockter et al. 2007; 
Eliasson et al. 2008; Jácome et al. 2011), sug-
gesting symptoms of MUI.

Theme 2: strategies adopted by athletes to 
manage/mitigate symptoms of pelvic floor 
dysfunction
The second theme, strategies adopted by athletes 
to manage/mitigate symptoms of PFD, was re-
ported in 23/32 (72%) of the studies. The “use of 
pads/containment strategies” was the most com-
monly identified strategy in 16/23 of the studies 
(Nygaard et al. 1994; Nygaard 1997; Eliasson 
et al. 2002, 2008; Thyssen et al. 2002; Larsen & 
Yavorek 2006; Ferreira et al. 2014; Cardoso et al. 
2018; Carvalhais et al. 2018; Dobrowolski et al. 
2020; Skaug et al. 2022a, b; Sandwith & Robert 
2021; Velázquez-Saornil et al. 2021; Wikander 
et al. 2021, 2022). Fourteen of the 23 studies 
found that athletes “discussed condition with oth-
ers/sought help”. However, very few participants 
discussed/sought help for their PFD with a health 
professional (Nygaard et al. 1994; Nygaard 
1997; Thyssen et al. 2002; Caylet et al. 2006; 
Carls 2007; Eliasson et al. 2008; Jácome et al. 
2011; Cardoso et al. 2018; Dobrowolski et al. 
2020; Skaug et al. 2022a, b; Sandwith & Robert 
2021; Wikander et al. 2021, 2022). “Increased 
frequency of urination/pre-voiding/voiding dur-
ing events” were strategies adopted by athletes 
in 10/23 of the studies (Eliasson et al. 2002; 
Dockter et al. 2007; Jácome et al. 2011; Ferreira 
et al. 2014; Almeida et al. 2016; Wikander et al. 
2019, 2021; Dobrowolski et al. 2020; Skaug et al. 
2022a, b) and “fluid restriction” was reported in 
9/23 (Eliasson et al. 2002; Thyssen et al. 2002; 
Jácome et al. 2011; Ferreira et al. 2014; Cardoso 
et al. 2018; Dobrowolski et al. 2020; Skaug et al. 
2022a, b; Wikander et al. 2021). “Modification 
or avoidance of certain activities/movements” 
was reported in 7/23 of the studies (Carls 2007; 
Jácome et al. 2011; Wikander et al. 2019, 2021, 
2022; Skaug et al. 2022a, b). Pelvic floor mus-
cle (PFM) exercises/training (PFMT) was a strat-
egy used by participants in 7/23 of the studies 
(Thyssen et al. 2002; Wikander et al. 2019, 2020, 
2021, 2022; Skaug et al. 2022a, b).

Theme 3: impact of pelvic floor dysfunction on 
quality of life/daily life
The third theme, impact on QOL/daily life, was 
reported on in 18/32 (56%) of the studies. The 
findings were diverse. Hagovska et al. (2018) 

described a significant negative correlation be-
tween athletes’ prevalence of SUI and overall 
Incontinence Quality of Life (I-QOL) question-
naire score, and Eliasson et al. (2008) reported 
that, as a result of their PFD, 36% (20/85) of 
the trampolinists in their study were affected in 
their daily lives and 61% (31/85) were affected 
psychologically. However, the majority of the 
studies (16/18) reported that, for most of the par-
ticipants, PFD did not have a marked impact on 
the athletes’ QOL/daily life (Thyssen et al. 2002; 
Larsen & Yavorek 2006; Carls 2007; Jácome 
et al. 2011; Poświata et al. 2014; Da Roza 
et al. 2015; Cardoso et al. 2018; Lúðvíksdóttír 
et al. 2018; Dobrowolski et al. 2020; Gram & 
Bø 2020; Pires et al. 2020; Skaug et al. 2022a, 
b; Rodríguez-López et al. 2021; Sandwith & 
Robert 2021; Velázquez-Saornil et al. 2021).

Theme 4: impact on performance
The fourth theme, impact on performance, was 
reported in 12/32 (38%) of the studies. One re-
ported that PFD “did not impact performance” 
(Cardoso et al. 2018). The remaining 11/12 of 
the studies reported that PFD had an “effect on 
some of the athletes’ performance” (Eliasson 
et al. 2008; Jácome et al. 2011; Carvalhais et al. 
2018; Hagovska et al. 2018; Dobrowolski et al. 
2020; Gram & Bø 2020; Pires et al. 2020; Skaug 
et al. 2022a, b; Faulks & Catto 2021; Velázquez-
Saornil et al. 2021), and six of these reported 
that some athletes had stopped an activity or 
limited their behaviour/activity in their sport 
(Nygaard 1997; Eliasson et al. 2008; Jácome 
et al. 2011; Hagovska et al. 2018; Dobrowolski 
et al. 2020; Faulks & Catto 2021).

Theme 5: impact on emotions
The fifth and final theme, impact on emotions, 
was reported in 9/32 (28%) of the studies. The 
following negative emotions were reported in 
some athletes as a consequence of PFD: “embar-
rassment” in 6/9 of the studies (Nygaard et al. 
1994; Eliasson et al. 2002; Da Roza et al. 2015; 
Hagovska et al. 2018; Skaug et al. 2022a, b); 
“fear” in 5/9 (Nygaard et al. 1994; Jácome et al. 
2011; Gram & Bø 2020; Skaug et al. 2022a, b); 
“concern/anxiety/worry” in 5/9 (Nygaard et al. 
1994; Jácome et al. 2011; Skaug et al. 2022a, 
b; Velázquez-Saornil et al. 2021); “annoyance” 
in 4/9 (Jácome et al. 2011; Skaug et al. 2022a, 
b; Velázquez-Saornil et al. 2021); and finally, 
“frustration” was reported by some athletes in 
3/9 of the studies (Jácome et al. 2011; Skaug 
et al. 2022a, b).
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Discussion
The primary aim of the present review was to 
investigate the experiences of symptoms of PFD 
in elite female athletes. There was heterogene-
ity in study designs, including a wide variety 
of athletic/sporting activity, and most of the 
information regarding the athletes’ experiences 
came from quantitative research studies where 
the athletes’ experience of PFD was not the 
main focus. This was predominantly quantita-
tive research involving questionnaires. Only one 
mixed-methods study by Jácome et al. (2011) 
included a qualitative component to elicit ath-
letes’ experiences, and this involved a relative-
ly small focus group (n = 7). It is notable that 
> 50% of the studies were published within the 
past 5 years, and this may indicate an increased 
interest in understanding the impact of PFD on 
athletes. Five main themes were identified, and 
only three studies contributed findings to all 
five themes. Two of these were recent studies 
by Skaug et al. (2022a, b), which, in addition 
to investigating prevalence, also investigated the 
impact and bother of PFD on powerlifters and 
weightlifters (Skaug et al. 2022a), and cheer-
leaders and gymnasts (Skaug et al. 2022b). The 
third study was the mixed-methods study by 
Jácome et al. (2011).

To date, systematic reviews of female athletes 
and PFD have predominantly focused on the 
prevalence of UI in this population (de Mattos 
Lourenco et al. 2018; Teixeira et al. 2018; 
Almousa & Bandin Van Loon 2019; Pires et al. 
2020; Lourenco et al. 2021). Because prevalence 
was not the main focus of the present review, the 
incidence reported here was only that relating to 
those studies reporting elite athletes’ experiences 
of PFD, and does not allow direct comparisons 
with previous reviews of the frequency of PFD 
in athletes.

The fact that UI was reported in all the studies 
in the present review was not surprising since UI 
is the most common form of PFD (Nygaard et al. 
2008). Similar to reviews by de Mattos Lourenco 
et al. (2018) and Rebullido et al. (2021), the 
ICIQ-UI SF was found to be the most common-
ly utilized survey instrument. The prevalence and 
experiences of other forms of PFD, including 
POP, ARD, sexual dysfunction and pelvic pain, 
reported in the studies were also identified in 
the present review, and it is notable that, in all 
previous systematic reviews concerning athletes 
to date, only the incidence of UI was analysed. 
It is suggested that future systematic reviews 

should consider including the prevalence of other 
types of PFD to provide a more complete picture 
of PFD in these athletes. In a narrative review 
of physical activity and PFM function, Bø & 
Nygaard (2020) identified anal incontinence and 
POP as understudied research outcomes.

The present review included only studies in-
volving “elite” athletes. In a systematic review 
that aimed to evaluate how sports psychology 
research has defined elite athletes, Swann et al. 
(2015) identified eight broad categories of an 
“elite or expert athlete”. These included experi-
ence, international and/or national level, training, 
professionalism, involved in talent development, 
regional level, sport/country-specific measures, 
and university. Williams et al. (2017) suggested 
that, for team sports, the recommendation for de-
fining “elite” is that success in highly competi-
tive leagues and competitive experience should 
be given priority over international experience. 
In the present review, the authors used a defi-
nition of “elite” based on the recommendations 
of the above literature. However, it remains dif-
ficult to find a consistent definition of the term 
“elite” as it refers to athletes. In a systematic 
review investigating the prevalence of UI in nul-
liparous female athletes, Almousa & Bandin Van 
Loon (2019) highlighted that many studies failed 
to use level of sports (professional, amateur) to 
classify the participants.

The fact that “competition, training and physi-
cal activity” was most commonly reported as a 
trigger for symptoms of PFD followed by “spe-
cific movement during activity (sporting and 
daily life)” may not be surprising. Such activity 
may cause an increase in intra-abdominal pres-
sure, impact the pelvic floor and is associated 
with SUI (Haylen et al. 2010), the most preva-
lent type of PFD reported in the present review. 
However, questions surrounding the effect of 
physical activity and exercise on the pelvic floor 
remain unresolved in the research literature, and 
a need for further high-quality research to fill the 
gaps in knowledge concerning the role of strenu-
ous physical activity in symptoms of PFD has 
been identified (Bø & Nygaard 2020). It is also 
suggested that future research regarding triggers 
for symptoms of PFD, and when the symptoms 
occur in female athletes, should be conducted as 
this may help to inform the design of a path-
way PFM rehabilitation programme for such  
athletes.

In seven of the studies, the PFD was reported 
as presenting in the second half/latter part of 
training or competition, and this may point to 
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PFM fatigue. Previous research has suggested 
that, while some uncertainty remains regard-
ing the extent to which PFM fatigue affects UI, 
the development and/or worsening of UI may 
be influenced by PFM fatigue (Ree et al. 2007; 
Middlekauff et al. 2016; Thomaz et al. 2018).

In the present review, the studies that report-
ed on strategies adopted by athletes to manage/
mitigate symptoms of PFD indicated that, whilst 
many athletes reported wearing pads, pre-voiding 
and restricting fluids, few appeared to seek at-
tention from a health professional. Similarly, de 
Mattos Lourenco et al. (2018) also reported strat-
egies to prevent UI, including use of pads, pre-
voiding and limiting fluid intake, and suggested 
that reasons why athletes do not discuss the con-
dition or seek help may include the fact that they 
feel ashamed, or perceived that it is normal or 
inevitable at their age. Another possible reason 
may be that the athletes consider that their use 
of some strategies such as pre-voiding may be 
sufficient to manage their UI. Interview-based, 
qualitative research may assist in investigating 
this issue further.

Urinary incontinence is a treatable condition. 
Recent research has shown that PFMT in young 
continent women resulted in improved muscle 
activation and PFM strength (Pereira-Baldon 
et al. 2019). The findings of a Cochrane Review 
(Dumoulin et al. 2018) have shown that PFMT 
can cure or improve all types of UI, but is most 
effective in SUI. Similar to the findings of other 
reviews, the present authors suggest that it is im-
portant to provide educational resources for ath-
letes regarding symptoms and treatment options 
for PFD, and educate the professionals (i.e. health 
professionals and coaches/trainers) involved with 
these athletes about the prevalence of PFD in 
athletes and increase screening for symptoms 
(de Mattos Lourenco et al. 2018; Teixeira et al. 
2018; Almousa & Bandin Van Loon 2019; Pires 
et al. 2020).

In the present review, the findings regarding 
the impact of PFD on female athletes’ QOL/
daily life were quite varied, and consequently, 
no conclusion can be reached. Future research 
could include systematic reviews of UI and QOL 
in athletes, and conducting qualitative research 
may deepen knowledge and understanding of the 
impact and experiences of PFD on female ath-
letes’ QOL and daily life. Urinary incontinence 
has been shown to have a considerable impact 
on women’s lives (Mendes et al. 2017), and have 
an adverse effect on QOL (Mallah et al. 2014; 
Amaral et al. 2015). A systematic review and 

meta-analysis on UI and QOL in both sexes re-
ported that UI was associated with poor QOL, 
but an acknowledged limitation of this review 
was that only cross-sectional and case-control 
studies were included (Pizzol et al. 2021).

The fact that 11/12 studies of the impact of 
PFD on performance reported that it had an ef-
fect, and that some athletes had stopped or limit-
ed their activity during their sport, is of concern. 
A need for further research to investigate the 
mechanisms causing PFD in athletes has been 
identified (Gram & Bø 2020). It would also be 
interesting to evaluate if athletes who limit their 
sporting activity because of PFD have consid-
ered seeking or have sought treatment for their 
symptoms. Further mixed-methods or qualitative, 
interview-based research may assist in investigat-
ing this issue in athletes.

Only nine (28%) studies in the present review 
reported on the impact of PFD on the athletes’ 
emotions, and only limited information was given 
in some. Embarrassment was the most frequently 
reported emotion, followed by fear, concern and 
anxiety. It is important that athletes are educated 
regarding PFD, and the treatment options avail-
able, to help allay, mitigate and resolve some of 
these negative emotions surrounding UI. Mendes 
et al. (2017) reported that UI is a condition that 
can involve embarrassment, stigma and distress 
in women. Once again, the present authors sug-
gest that further qualitative, interview-based re-
search may assist in investigating the impact of 
PFD on athletes’ emotions.

Limitations
The limitations of the present review included 
the heterogeneity of the study designs, the in-
clusion of studies published in the English lan-
guage only, and that the prevalence reported in 
this review only referred to the incidence of 
PFD in studies that described female athletes’ 
experiences of PFD. However, the main limita-
tion of the present review was the paucity of 
qualitative evidence that was available in the re-
search literature concerning athletes’ experiences 
of PFD.

Conclusion
The present review explored the experiences 
and impact of PFD in elite athletes, and found 
a relative paucity of qualitative evidence. Five 
main themes were identified. Further qualitative 
and mixed methods, sports-specific research may 
serve to deepen knowledge and understanding of 
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elite female athletes’ experiences, and the impact 
of PFD on athletes’ sporting activities and their 
daily lives, and enrich the understanding of this 
condition in women competing at an elite level.

Recommendations for qualitative research in-
clude further investigating:
•	the impact of PFD on elite female athletes’ 

emotions;
•	why many elite female athletes do not discuss 

their PFD with others;
•	triggers for PFD reported by elite female 

athletes;
•	strategies adopted by elite female athletes to 

manage/mitigate their PFD;
•	why many elite female athletes do not seek 

help from a health professional; and
•	whether elite female athletes who limit 

their sporting activity because of PFD seek 
treatment.
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