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A B S T R A C T

Introduction: Dysfunction of the pelvic floor may lead to pelvic floor symptoms within different domains
simultaneously, such as lower urinary tract symptoms (LUTS), bowel symptoms, pelvic organ prolapse, sexual
problems and genito-pelvic pain. The aim of this scoping review is to provide an overview of the prevalence of
concomitant pelvic floor symptoms, and the associated risk factors, in the general male and female population,
and to identify knowledge gaps.
Methods: A literature search was conducted in the electronic database PubMed to identify relevant articles
published in English. Articles were eligible when at least two different pelvic floor symptom domains were
mentioned, or one type of pelvic floor symptom was mentioned as a risk factor for another pelvic floor
symptom, and when the study was conducted in the general adult population or in the primary care setting.
Results: In total 91 articles were selected, describing data from 73 different (cohort) studies. Twenty articles
were found describing concomitant pelvic floor symptoms in both sexes, predominantly assessing double
incontinence (DI). Twenty-six articles were found in male (sub)populations, of which 25 articles described
the co-occurrence of sexual problems with another type of pelvic floor symptom. Concomitant LUTS and
erectile dysfunction was common with prevalence estimates ranging from 14%–61%. Prevalence of DI in male
populations ranged between 1%–14%. Forty-five articles were found in female (sub)populations. Most articles
described DI, with prevalence rates ranging between 4%–15%. About a quarter to one third of females had
one or more pelvic floor symptoms (i.e. urinary incontinence, fecal incontinence, pelvic organ prolapse) and
around 1% had two or three of the above mentioned pelvic floor symptoms.
Conclusion: For males, there is limited information on concomitant pelvic floor symptoms, especially including
bowel symptoms and pelvic pain. When bowel symptoms are assessed, this is done predominantly in studies
assessing DI. In the female population, pelvic pain and sexual dysfunction are rarely studied. In general, less
research is performed in the male population than in the female population.
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1. Introduction

Pelvic floor symptoms are prevalent and often bothersome in both
males and females [1,2], and might be caused by dysfunction of the
pelvic floor. Pelvic floor dysfunction itself can have different underlying
causes, e.g. pregnancy, traumatic injuries, pelvic surgery, and dysfunc-
tion of the pelvic floor muscles. Pelvic floor symptom domains include
lower urinary tract symptoms (LUTS) (e.g. urinary incontinence (UI),
urgency and increased daytime frequency, voiding dysfunction, feeling
of incomplete emptying), bowel symptoms (e.g. fecal incontinence (FI),
constipation, obstructed defecation), sexual problems (e.g. erectile and
ejaculatory dysfunction (ED, EjD), dyspareunia, orgasmic dysfunction),
pelvic organ prolapse (POP), and genito-pelvic pain [3]. Pelvic floor
symptoms are associated with a decrease in quality of life [4–6], and
prevalence increases with age. As life expectancy of people is rising,
the worldwide burden of pelvic floor symptoms is expected to increase
significantly over time.

The pelvic floor is an anatomical unit with several functions, in-
cluding the support of pelvic organs and sexual functioning. As such,
it is to be expected that pelvic floor dysfunction can lead to more than
one symptom, within more than one pelvic floor symptom domain,
simultaneously. Nygaard et al. [7] found that almost one out of four
non-pregnant women (≥20 years) experienced at least one pelvic floor
disorder (UI, FI POP), suggesting that a significant amount of those
females suffered from more than one pelvic floor symptom.

While the above would obtain for a multidisciplinary approach, be-
sides pelvic physiotherapists, often pelvic floor symptoms are handled
in a monodisciplinary manner. Currently, pelvic floor symptoms are
partly treated by different specialists in secondary care pelvic floor
centers (gynecologist, urologist, colorectal surgeon, sexologist, gas-
troenterologist) but more often also in a monodisciplinary context with
the above mentioned specialists, including general practitioners. This
leads to many successive diagnostic tests, suboptimal treatments, po-
tentially worse outcomes, high patient burden and substantial medical
costs.

Considering the anatomical differences in male and female pelvic
organs, it can be expected that male and female subjects differ consider-
ing their occurrence of pelvic floor symptoms. However, both sexes are
expected to experience concomitant pelvic floor symptoms. As research
on pelvic floor symptoms is predominantly performed among females,
the male pelvic floor is a relative ‘terra incognita’, leading to a relative
lack of information on male concomitant pelvic floor symptoms.

The monodisciplinary approach, resulting in a focus on one symp-
tom at the time, combined with low rates of subjects seeking help
for their symptoms [8,9], leads to difficulty in estimating the preva-
lence of concomitant pelvic floor symptoms in the general population.
Therefore, an overview of the available literature on prevalence of
concomitant pelvic floor symptoms, i.e. the co-occurrence of different
pelvic floor symptoms simultaneously, in both male and female subjects
is needed.

2. Methods

We performed a scoping review, which is a valid method in order
to generate an overview and represent the main evidence available
and identify knowledge gaps, without assessing the quality of the
included studies. The aim of this scoping review is to: (1) provide an
overview of the prevalence of concomitant pelvic floor symptoms, and
the associated risk factors, in the general male and female population
(2) identify knowledge gaps, (3) identify targets for future research.

The procedure for this scoping review was based on the frame-
work outlined by Arksey and O’Malley [10] and complemented with
the recommendations of Levac et al., [11]: (1) identifying the re-
search question, (2) identifying relevant studies, (3) selection of studies,
2

(4) charting the data, (5) summarizing and reporting results (6) consul-
tation. Stages 1–3 are outlined below. Stages 4–6 are part of the results
section.

Stage 1: identifying the research questions
As the aim of this scoping review is to find current literature on

the prevalence of concomitant pelvic floor symptoms in both male and
female subjects, the research question is: ‘‘What is known from the
existing literature about the prevalence of concomitant pelvic floor
symptoms in male and female subjects?’’ Secondary questions are:
‘‘What are the risk factors associated with concomitant pelvic floor
symptoms?’’ and ‘‘What are the differences between male and female
subjects in the prevalence of pelvic floor symptoms?’’. The focus lies on
prevalence and not on diagnosis and treatment. To prevent being too
selective a general search was performed, not including the words male
(men) or female (women) in the search strategy.

Stage 2: identifying relevant studies
A literature search in the electronic database PubMed was con-

ducted to identify relevant studies published in English. A last search
update was performed in September 2021. The first part of the search
strategy consisted of all possible combinations of pelvic floor symp-
toms; the second part of epidemiology terms; the third part of general
pelvic floor terms; and the fourth part of specific filters (see Table 1).
Reference list search of relevant (review) articles and eligible studies
was performed to look for possible missing articles.

Stage 3: study selection
The third step consisted of identifying those studies to be included

in the scoping review. Manuscripts found using the above mentioned
search strategy were screened on title and abstract. Studies were eligi-
ble when:

(1) the different types of pelvic floor symptoms together with their
prevalence were mentioned, or a type of pelvic floor symptom was
mentioned as a risk factor for another pelvic floor symptom. (Note
1: with different types of pelvic floor symptoms we mean symptoms from
different domains/disorders and not symptoms within the same type of pelvic
floor disorder; Note 2: pelvic floor symptoms related only to e.g. psycho-
logical factors and dietary factors were not included; Note 3: when studies
used both questionnaires and physical examination in case of defining POP
symptoms/signs, those studies were included, and where appropriate it will
be made clear in the text which measurement was used).

(2) the study was conducted in the general adult population or in the
primary care setting. Studies performed in secondary care and tertiary
care, and those including only patients with one specific pelvic floor
symptom were excluded.

In case the relevance of an article was unclear from the abstract,
the full text article was obtained. A list was made with the included
and excluded articles by one researcher (GKV). After this first selection,
a second researcher (MHB) assessed the eligibility of the included
articles. After the final study selection, two reviewers (GKV and MHB)
read the full text articles, and studies were again assessed on the pres-
ence of prevalence of concomitant pelvic floor symptoms and general
population/primary care setting. Final eligibility of the studies was
assessed in a consensus meeting. All procedures are displayed in a
PRISMA flow diagram (Fig. 1).

3. Results

From 2145 unique publications, 149 were read full text to include
91 articles (Table 2), describing data from 73 different (cohort) studies
(Fig. 1).

Males
In total 26 articles addressed 24 different studies performed in male

(sub-)populations. 25 articles described the co-occurrence of sexual
problems (predominantly ED) with another type of pelvic floor symp-
tom, of which 19 articles (18 studies) with LUTS [12–30] and 3 (2
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Table 1
Search strategy.

Part 1 Lower urinary tract symptoms Lower urinary tract symptoms (MeSH terms) OR
urinary retention (MeSH terms) OR
incontinen* (Title/Abstract)

Bowel symptoms Fecal incontinence (MeSH terms) OR
anal incontinence (Title/Abstract) OR
constipat* (Title/Abstract) OR
obstipat* (Title/Abstract)

Sexual dysfunction Sexual dysfunction, physiological (MeSH terms)
pelvic (Title/Abstract) AND sexual dysfunction (Title/Abstract) OR sexual dis* (Title/Abstract)

Prolapse Pelvic organ prolapse (MeSH terms) OR
cystocele (Title/Abstract) OR
prolapse AND pelvic OR genital OR uterine OR uterus OR vagina* OR rectal OR rectum (Title/Abstract)

Pain Prostatitis (MeSH terms) (Title/Abstract) OR
pelvic pain (Title/Abstract) OR
CP/CPPS (Title/Abstract)

Part 2 Epidemiological terms Prevalence (MeSH terms) OR prevalen* (Title/Abstract)
incidence (Title/Abstract) OR
epidemiology (Subheading:NoExp) (Title/Abstract) AND
surveys and questionnaires (MeSH terms) OR
community (Title/Abstract) OR
population (Title/Abstract)

Part 3 Pelvic floor terms Pelvic floor disorders (MeSH terms)
pelvic floor dysfunction

Part 4 Filters English language
humans
publication type NOT (case reports OR randomized controlled trial)

(((((((((((((((((((((((lower urinary tract symptoms[MeSH Terms]) OR urinary retention[MeSH Terms]) OR incontinen*[Title/Abstract])) AND ((((fecal incontinence[MeSH Terms]) OR
anal incontinence[Title/Abstract]) OR constipat*[Title/Abstract]) OR obstipat*[Title/Abstract]))) OR (((((lower urinary tract symptoms[MeSH Terms]) OR urinary retention[MeSH
Terms]) OR incontinen*[Title/Abstract])) AND (((pelvic organ prolapse[MeSH Terms]) OR cystocele[Title/Abstract]) OR (((prolaps*[tiab] AND (pelvic[tiab] OR genital[tiab] OR
uterine[tiab] OR uterus[tiab] OR vagina*[tiab] OR rectal[tiab] OR rectum[tiab]))))))) OR (((((lower urinary tract symptoms[MeSH Terms]) OR urinary retention[MeSH Terms]) OR
incontinen*[Title/Abstract])) AND ((((prostatitis[MeSH Terms]) OR prostatitis[Title/Abstract]) OR pelvic pain[Title/Abstract]) OR CP/CPPS[Title/Abstract]))) OR (((((lower urinary
tract symptoms[MeSH Terms]) OR urinary retention[MeSH Terms]) OR incontinen*[Title/Abstract])) AND ((sexual dysfunction, physiological[MeSH Terms]) OR (((pelvic[tiab]
AND (sexual dysfunction[tiab] OR sexual dis*[tiab])))))))) OR (((((((((fecal incontinence[MeSH Terms]) OR anal incontinence[Title/Abstract]) OR constipat*[Title/Abstract]) OR
obstipat*[Title/Abstract])) AND (((pelvic organ prolapse[MeSH Terms]) OR cystocele[Title/Abstract]) OR (((prolaps*[tiab] AND (pelvic[tiab] OR genital[tiab] OR uterine[tiab] OR
uterus[tiab] OR vagina*[tiab] OR rectal[tiab] OR rectum[tiab]))))))) OR ((((((fecal incontinence[MeSH Terms]) OR anal incontinence[Title/Abstract]) OR constipat*[Title/Abstract])
OR obstipat*[Title/Abstract])) AND ((((prostatitis[MeSH Terms]) OR prostatitis[Title/Abstract]) OR pelvic pain[Title/Abstract]) OR CP/CPPS[Title/Abstract]))) OR ((((((fecal
incontinence[MeSH Terms]) OR anal incontinence[Title/Abstract]) OR constipat*[Title/Abstract]) OR obstipat*[Title/Abstract])) AND ((sexual dysfunction, physiological[MeSH
Terms]) OR (((pelvic[tiab] AND (sexual dysfunction[tiab] OR sexual dis*[tiab])))))))) OR (((((((pelvic organ prolapse[MeSH Terms]) OR cystocele[Title/Abstract]) OR (((pro-
laps*[tiab] AND (pelvic[tiab] OR genital[tiab] OR uterine[tiab] OR uterus[tiab] OR vagina*[tiab] OR rectal[tiab] OR rectum[tiab])))))) AND ((((prostatitis[MeSH Terms])
OR prostatitis[Title/Abstract]) OR pelvic pain[Title/Abstract]) OR CP/CPPS[Title/Abstract]))) OR (((((pelvic organ prolapse[MeSH Terms]) OR cystocele[Title/Abstract]) OR
(((prolaps*[tiab] AND (pelvic[tiab] OR genital[tiab] OR uterine[tiab] OR uterus[tiab] OR vagina*[tiab] OR rectal[tiab] OR rectum[tiab])))))) AND ((sexual dysfunction,
physiological[MeSH Terms]) OR (((pelvic[tiab] AND (sexual dysfunction[tiab] OR sexual dis*[tiab])))))))) OR ((((((prostatitis[MeSH Terms]) OR prostatitis[Title/Abstract])
OR pelvic pain[Title/Abstract]) OR CP/CPPS[Title/Abstract])) AND ((sexual dysfunction, physiological[MeSH Terms]) OR (((pelvic[tiab] AND (sexual dysfunction[tiab] OR
sexual dis*[tiab])))))))) AND ((Prevalence[Mesh] OR epidemiology [Subheading:NoExp] OR epidemiology[tiab] OR prevalen*[tiab] OR incidence[tiab]) AND (‘‘Surveys and
Questionnaires’’[Mesh] OR community[tiab] OR population[tiab]))))) OR ((‘‘Pelvic Floor Disorders’’[Mesh] AND (Prevalence[Mesh] OR epidemiology [Subheading:NoExp] OR
epidemiology[tiab] OR prevalen*[tiab] OR incidence[tiab]) AND (‘‘Surveys and Questionnaires’’[Mesh] OR community[tiab] OR population[tiab])))) OR ((epidemiology AND
(pelvic floor disorders[mesh] OR pelvic floor dysfunction))))) AND english[la])) NOT ((‘‘Animals’’[Mesh] NOT ‘‘Humans’’[Mesh])))) NOT ((‘‘case reports’’[Publication Type] OR
‘‘randomized controlled trial’’[Publication Type])).
p
a
a

studies) with prostatitis-like-symptoms [31–33]. One article assessed
LUTS in combination with bowel symptoms [34]. An overview of all
combinations of pelvic floor symptoms can be found in Table 3.

Females
In total 45 articles addressed (38 different) studies performed in

female (sub-)populations.
Most articles described LUTS (predominantly UI) in co-occurrence

with bowel symptoms (predominantly FI) (𝑛 = 11; [4,5,35–42]), and
LUTS and bowel symptoms in co-occurrence with POP (or as risk factor
for POP) (𝑛 = 13; [6,67–78]). Other combinations of different types of
pelvic floor symptoms domains can be found in Table 3.

Both sexes
In total 16 different cohort studies were found, from 20 articles,

describing concomitant pelvic floor symptoms in both sexes. Twelve
articles assessed concomitant LUTS and bowel symptoms [43–54], pre-
dominantly the occurrence of UI and FI, so-called double incontinence
(DI), or UI being a risk factor for FI [43–47,49,51–54]. Three articles
assessed concomitant LUTS and sexual problems [57–59], one article
concomitant LUTS and pain [65], three articles concomitant LUTS,
3

bowel symptoms and prolapse [79–81], and one article concomitant
LUTS, bowel symptoms and sexual problems [86] (Table 3).

Concomitant pelvic floor symptoms in males
LUTS and sexual dysfunction (ED, EjD) are highly associated after

correcting for age and comorbidities [12–16,19,22–30,57–59,85,87]
and the simultaneous occurrence of LUTS and ED is common in non-
institutionalized male populations, with prevalence estimates ranging
from 14 to 61% [14,15,17,18,20,21,28,29]. Age, metabolic syndrome,
hormonal disturbances, hypertension and diabetes mellitus were found
to be independently associated with concomitant ED and LUTS [20].

Prostatitis-like-symptoms and chronic pelvic pain (CPP) were found
to be independently related to sexual dysfunction [31–33,87,88]. Preva-
lence of prostatitis-like-symptoms with simultaneous ED ranged from
4.1 to 7.6% [31,33], and prevalence of prostatitis-like-symptoms with
simultaneous premature ejaculation was 6.7% for the complete sample
(and 64.1% in the prostatitis-like-symptom group) [32].

The co-occurrence of LUTS, bowel dysfunction and sexual dys-
function was 2.1% in males ≥60 years reporting moderate to large
roblems [85]. Constipation was found to be independently associ-
ted with ED and LUTS [86]. Vice versa, LUTS were independently
ssociated with bowel dysfunction [34,79].
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Table 2
Overview of the included articles (𝑛 = 9).

Authors Study acronym
(when applicable)

Population age Country Sample size
(𝑛 used for
analysis)

Type of pelvic floor symptom

MALES LUTS Bowel Sexual Pain

Boyle et al. 2003 UrEPIK 40–79y UK, Netherlands,
France, Republic
of Korea

4,800 LUTS ED

Blanker et al. 2001 Krimpen study 50–78y Netherlands 1,605 LUTS ED, EjD

Braun et al. 2000 Cologne Male Survey 30–80y Germany 4,489 LUTS ED

Braun et al. 2003 Cologne Male Survey 30–80y Germany 4,489 LUTS ED

Chung et al. 2004 Olmsted County Study 40–79y USA 1,547 LUTS ED, EjD

Dumbraveanu et al. 2018 18–80y Republic of
Moldova

1,186 LUTS ED

Gonzalez-Sanchez et al.
2016

MexiLUTS 18–90y Mexico 1,041 LUTS ED

Irwin et al. 2008 EPIC ≥18y Sweden, Italy,
Germany, UK,
Canada

502 cases
502 controls

OAB (with/
without UI)

ED

Kendirci et al. 2014 ≥40y Turkey 2,730 LUTS ED, EjD

Khoo et al. 2008 50–93y Malaysia 351 LUTS ED

Korneyev et al. 2016 20–77y Russia 1,083 LUTS ED

Li et al. 2005 ASAM 50–80y Hong Kong,
Singapore,
Malaysia,
Philippines,
Thailand

1,155 LUTS ED, EjD, ejaculation
pain

Mariappan and Chong
2006

≥40 Malaysia 418 LUTS ED

Morant et al. 2009 THIN database ≥18y UK 1,162,781 LUTS ED, PE

Moreira et al. 2002 40–70y Brazil 602 LUTS ED

Ponholzer et al. 2004 20–80y Austria 2,858 LUTS ED

Rosen et al. 2003 MSAM-7 50–80y USA, UK,
France,
Germany,
Netherlands,
Italy, Spain

12,815 LUTS ED, EjD

Shiri et al. 2005 Born in 1924,
1934, 1944.
Mean age 58.0y

Finland 1,716 LUTS ED

Brookes et al. 2008 BACH 30–79y USA 2,301 LUTS ED PLS

Marszalek et al. 2007 20–79y Austria 1,765 LUTS ED CPP

Wein et al. 2009 EpiLUTS ≥40y USA, UK,
Sweden

8,366 sexually
active

LUTS ED, EjD, PE Prostatitis as
comorbid condition

Hao et al. 2011 22–60y China 7,372 sexually
active

ED PLS

Liang et al. 2010 22–60y China 7,372 sexually
active

PE PLS

Zhang et al. 2015 FAMHES 20–84y China 2,790 ED PLS

Donnelly et al. 2018 ≥60y Northern Ireland 2,597 LUTS Bowel Sexual disorders

Thurmon et al. 2013 NHANES ≥40y USA 3,077 LUTS (Stool frequency/
consistency

FEMALES LUTS Bowel Sexual Pain POP

Abreu et al. 2018 ≥18y Brazil 516 UI/OAB Constipation

Alimohammadian et al.
2014

≥40y Iran 800 UI FI

Ballester et al. 2005 20–64y Spain 103 UI FI

Botlero et al. 2011 26–82y Australia 442 UI FI

Kepenekci et al. 2011 15–86y Turkey 4,002 UI AI/constipation

Melville et al. 2005 30–90y USA 3,444 UI FI

Slieker-ten Hove et al.
2010

Brielle study 45–84y Netherlands 1,397 UI FI

Townsend et al. 2013 Nurses’ Health Study 62–87y USA 64,559 UI FI

Yuaso et al. 2018 SABE study ≥60y (65–90) Brazil 865 UI FI

Zhang et al. 2005 Fuzhou trial ≥20y China 4,684 LUTS Constipation

Cayan et al. 2016 ≥18y Turkey 1,217 UI FSD

Stones et al. 2006 15–34y China 3,150 UI Dyspareunia

Chen et al. 2020 13–52y Nepal 14,469 UI POP

de Boer et al. 2011 Brielle study 45–84y Netherlands 1,397 OAB POP

Gyhagen et al. 2013 SWEPOP study Singleton
primiparae with
birth in
1985–1988

Sweden 5,236 UI POP

Scherf et al. 2002 15–54y Gambia 1,348 UI POP

Tegerstedt 2005 30–79y Sweden 5,489 UI POP

Yuk et al. 2018 Mean age
63.9 ± 0.2y
females with
POP

Republic of
Korea

4,476,495
10,305 with POP

Constipation POP

Bowling et al. 2010 Mean age
36.5 ± 15.5y

Liberia 424 UI FI POP

(continued on next page)
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Table 2 (continued).
Authors Study acronym

(when applicable)
Population age Country Sample size

(𝑛 used for analysis)
Type of pelvic floor symptom

Dheresa et al. 2018 15–80y Ethiopia 3,432 LUTS (SUI/OAB) AI POP

Elbiss et al. 2015 18–71y United Arab Emirates 429 UI Constipation POP

Huang et al. 2006 RRISK 40–69y USA 1,348 UI AI POP

Islam et al. 2016 30–59y Bangladesh 1,586 UI FI POP

Kaşıkçıet al. 2015 ≥65y Turkey 1,094 UI/nocturia Constipation POP

Lawrence et al. 2008 KPCARES 25–84y USA 3,799 UI/OAB AI POP

Miedel et al. 2008 29–79y Sweden 280 UI Bowel symptoms POP

Rortveit et al. 2010 RRISK 40–69y USA 2,106 UI FI POP

Uustal Fornell et al.
2004

40y (born in 1937)
60y (born in 1957)

Sweden 1,330 UI FI POP

Varma et al. 2006 RRISK 40–69y USA 2,106 UI FI, AI POP

Wu et al. 2014 NHANES ≥20y USA 7,924 UI FI POP

Zeleke et al. 2016 65–79y Australia 1,517 UI FI POP

Zhu et al. 2010 20–99y China 19,024 UUI Constipation CPP

Zhu et al. 2009 20–99y China 19,024 UI Constipation CPP

Zhu et al. 2008 ≥20y China 5,221 UI Constipation CPP

Choung et al. 2010 30–64y USA 648 IBS Sexual disorders CPP

Garcia-Perez et al.
2018

25–54y Mexico 1,303 UI Dyspareunia CPP

Zhang et al. 2017 20–70y China 25,446 FSD Pelvic pain POP

Özel et al. 2007 30–75y El Salvador 236 UI FI Pelvic pain POP

Lu et al. 2016 40–65y Wuhan 1,067 UI FI/
constipation

CPP POP

Slieker-ten Hove
et al. 2009

Brielle study 45–84y Netherlands 649 LUTS Bowel symptoms Pain POP

Zhu et al. 2010 20–99y China 19,024 MUI Constipation CPP POP

Coelho et al. 2014 14–60y Brazil 1,470 LUTS Bowel symptoms Sexual disorders CPP

Zondervan et al.
2001

18–49y UK 2,016 Genitourinary
symptoms

IBS Sexual disorders CPP

Fritel et al. 2009 GAZEL cohort 50–61y France 2,640 LUTS Bowel symptoms Dyspareunia Pain POP

Rortveit et al. 2007 RRISK 40–69y USA 2,001 UI AI, FI, IBS,
constipation

Sexual disorders Pelvic pain POP

BOTH SEXES LUTS Bowel Sexual Pain POP

Goode et al. 2005 UAB study ≥65y USA 499 female
501 male

UI FI

Malmstrom et al.
2010

African American
Health (AAH)

Born 1936–1950,
mean age 60y

USA 841 UI FI

Markland et al. 2008 UAB study ≥65y (65–106) USA 490 female 496 male UI FI

Markland et al. 2010 UAB study ≥65y (69–89) USA 297 female
260 male

UI FI

Nakanishi et al.
1997

≥65y Japan 1,405 UI FI

Ng et al. 2015 ≥18y Australia 258 female
138 male

UI FBD,
FI

Østbye et al. 2004 CSHA study ≥65y Canada 5,322 female
3,624 male

UI FI

Rangan et al. 2018 NHANES ≥20y USA 2,302 female 2,374
male

UUI Fecal urgency, FI

Roberts et al. 1999 Olmsted county ≥50y USA 762 female
778 male

UI FI

Stenzelius et al.
2004

≥75y Sweden 2,636 female
1,642 male

UI FI

Teunissen et al. 2004 ≥60y Netherlands 2,513 female
2,137 male

UI FI

Wu et al. 2015 NHANES ≥50y USA 3,497 female
3,604 male

UI FI

Coyne et al. 2010 EpiLUTS II ≥40y USA 1,073 female
927 male

LUTS (OAB) FI, constipation POP

MacLennan et al.
2000

South Australian
Health Omnibus
Survey

≥15y Australia 1,546 female
1,464 male

UI FI POP

Santos and Santos
2011

≥18y Brazil 342 female
177 male

UI FI POP

Bravo-Balado et al.
2021

COBaLT Study ≥18y Colombia 375 females
442 males

LUTS (OAB) FSD, ED

Coyne et al. 2011 EpiLUTS ≥40y UK, Sweden, USA 8,085 female
6,326 male

LUTS (OAB) ED, EjD, PE

Hansen 2004 40–65y Denmark 4,052 female
3,442 male

LUTS ED and satisfaction

Gwee et al. 2012 ≥20y Singapore 1,133 female
1,143 male

LUTS Bowel ED

Barry et al. 2008 BACH study 30–79y USA 3,205 female
2,301 male

UI CPP

AI = anal incontinence; CPP = chronic pelvic pain; ED = erectile dysfunction; EjD = ejaculation dysfunction; FI = fecal incontinence; FSD = female sexual dysfunction; IBS = irritable bowel syndrome; LUTS = lower
urinary tract symptoms; MUI = mixed urinary incontinence; OAB = overactive bladder; PE = premature ejaculation; POP = pelvic organ prolapse; PLS = prostatitis-like-symptoms UI = urinary incontinence; UUI = urgency
urinary incontinence UK = United Kingdom; USA = United States of America.
Furthermore, UI and FI were found to be associated after con-
trolling for demographic variables and comorbidities [46,51,79] and
5

prevalence of DI was found to be around 1%–6% [43,45,51,53,54,81]
in the general male population, and 14% in an older age (≥75y)
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Fig. 1. Results of the literature search.
Table 3
Overview of literature describing the combination of different types of pelvic floor symptom domains and the total number of articles describing this
combination in the male and female population.

Number of articles

Combination of domains Males 𝑁 = 26 Females 𝑁 = 45 Both sexes 𝑁 = 20

2 types of domains
LUTS & bowel symptoms 1 [34] 10 [4,5,35–42] 12 [43–54]
LUTS & sexual problems 19 [12–30] 2 [55,56] 3 [57–59]
LUTS & POP 5 [60–64]
LUTS & pelvic pain 1 [65]
Bowel symptoms & POP 1 [66]
Sexual problems & prostatitis-like-symptoms 3 [31–33]

3 types of domains

LUTS & bowel symptoms & POP 13 [6,67–78] 3 [79–81]
LUTS & bowel symptoms & pelvic pain 3 [82–84]
LUTS & bowel symptoms & sexual problems 1 [85] 1 [86]
LUTS & sexual problems & pelvic pain 2 [87,88] 1 [89]
Bowel symptoms & sexual problems & pelvic pain 1 [90]
Sexual problems & pelvic pain & POP 1 [91]

4 types of domains

LUTS & bowel symptoms & pelvic pain & POP 4 [92–95]
LUTS & bowel symptoms & sexual problems & pelvic pain 2 [96,97]

All 5 types of domains

LUTS & bowel symptoms & sexual problems & pelvic pain & POP 2 [98,99]

LUTS = lower urinary tract symptoms; POP = pelvic organ prolapse.
Note: articles describing prostatitis-like-symptoms were included in the table under ‘pain’.
6
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male population [52]. Depressive symptoms, transient ischemic attack,
swelling in feet and legs [45], impairment of activities of daily living,
and poor self-rated health [54] were found to be independent risk
factors for DI in males. Barry et al. [65] found that overlapping patterns
of UI/LUTS and pelvic pain were common in males.

Concomitant pelvic floor symptoms in females
LUTS and bowel symptoms
Constipation was found to be associated with LUTS [35,42], and

urinary- and fecal incontinence were found to be strongly associ-
ated [40], also after adjustment for e.g. age, body mass index (BMI),
parity, type of delivery, diabetes mellitus and other comorbidities
[5,36,38,39,43,46,81]. Prevalence rates of DI ranged between 4% and
15% [4,5,36–39,41,43,45,51–54,81], increased with age [5,37,41,49,
52–54] and seems to be associated with functional limitations in
daily living [41,45,54]. Other associated factors for DI were: being
African American or Non-Hispanic white, having comorbidities (pul-
monary and/or cardiovascular and/or diabetes), depressive symptoms
and chronic diarrhea [45,54].

LUTS, bowel symptoms and POP
Females with POP (both as symptom and sign) had a higher preva-

lence of UI [6,60–64,71] and FI [78] than females without POP. About
a quarter to one third of females had one or more pelvic floor symptoms
(i.e. UI, FI and POP) [71,73,75,77], and around 1% had two or three
of the above mentioned pelvic floor symptoms [68,70,73,75,78]. One
study [92] found a relation between an anterior compartment prolapse
(assessed during physical examination) and urge UI, and a relation be-
tween a posterior compartment prolapse and bowel disorders. Several
studies, investigating the association between POP, UI and FI, found the
largest overlap or association between UI and FI [6,67,70,74–76,78].
One study [81] found that POP was a risk factor for DI. Higher age,
higher BMI, greater parity (and vaginal delivery) are suggested to be
risk factors for having POP and coexisting other pelvic floor symptoms,
such as UI and FI [71,75,77,78]. In two studies, constipation was
found to be an independent risk factor for POP (assessed using a
questionnaire [69] and based on a diagnostic code) [66].

LUTS, bowel symptoms, POP and pelvic pain
POP, constipation (and FI [93]) and CPP, were independent risk

factors for having UI (including UUI, SUI and mixed UI) [72,78,82–
84,93,94]. In agreement, females with UI had higher rates of FI (and
females with FI higher rates of UI), pelvic pain and vaginal bulging
(self-reported as a symptom) than females without UI or FI [95], and
overlapping patterns of LUTS and pelvic pain were found [65].

Concomitant pelvic floor symptoms, including sexual dysfunction
LUTS and sexual dysfunction (including lower sexual activity and

enjoyment, decreased desire, arousal and lubrication, and pain) were
found to be independently associated [55–59]. One study found that
having POP was a significant risk factor for reporting sexual dysfunc-
tion [91]. Coelho and colleagues [96] found that dyspareunia and
urinary urgency- and incontinence were associated with CPP after
correcting for possible confounders. In accordance, Zondervan et al.
[97] found that the prevalence of dyspareunia was higher among
females with CPP (41%) than among females without CPP (14%). Half
the females with CPP also had either irritable bowel syndrome or
genitourinary symptoms, or both [97].

Two studies assessed all pelvic floor symptom domains, with POP
being the main symptom under investigation. The results of these stud-
ies were in agreement with the above mentioned results, namely: POP
was associated with defecation problems, lower abdominal pain and
difficulty voiding [98], and constipation was independently associated
with symptomatic POP in the past year [99].

Differences between males and females
Although interesting to investigate, differences between males and

females was hardly a topic in the articles found. The articles that did
evaluate both males and females predominantly assessed the associa-

tion between UI and FI. This limits the information about comparing a

7

concomitant pelvic floor symptoms between males and females. DI was
more prevalent in females than in males [43,45,49,54,81]. Further-
more, for DI different associated factors were identified for males and
for females [45,54].

Knowledge gaps
The results were discussed in an expert panel consisting of a general

practitioner, urologist, urogynaecologist, sexologist, pelvic physiother-
apist and epidemiologist. This expert panel is actively involved in a
larger project on ‘Exploring pelvic floor signs and symptoms in women
and men’.

The following knowledge gaps were identified:
Studies in the male population: there is limited information on con-

omitant pelvic floor symptoms, including bowel symptoms and pelvic
ain. When bowel symptoms are assessed, this is done predominantly
n studies assessing both females and males and on double incontinence
not on constipation).
Studies in the female population: studies are predominantly evaluating

he co-occurrence of LUTS and bowel symptoms, either with or without
OP. Sexual dysfunction and pelvic pain are not well addressed.

Factors associated with pelvic floor symptoms were assessed pre-
ominantly for one type of symptom. There are almost no studies
iming to evaluate factors that are associated with having a combina-
ion of two or more types of pelvic floor symptoms. The only exception
as found for factors associated with DI, and factors for coexistent
UTS and sexual dysfunction in males.

In general we can say that regarding concomitant pelvic floor
ymptoms, less research is performed in the male population than in the
emale population, and that there is a lack of studies actively aiming at
omparing males and females.

. Discussion

This scoping review illustrates that a few areas of concomitant
elvic floor symptoms in the general population are well covered:
.e. concomitant sexual dysfunction and LUTS in males, concomitant
rinary- and fecal incontinence and POP in females, and DI for both
exes, and that the evidence is convincing in the fact that those
ymptoms are strongly related. Several (systematic) reviews also high-
ight this association between different types of pelvic floor symptoms
100–108]. However, those reviews assessed the co-occurrence of two
r three pelvic floor symptom domains in either males or females and
id not provide a complete overview of the prevalence and associations
etween all possible types of pelvic floor symptom domains in both
ales and females. Based on our scoping review we could identify gaps

n concomitant pelvic floor symptoms research, and more attention
hould be addressed to those topics, e.g. concomitant pelvic floor
ymptoms including bowel symptoms (other than FI) and pelvic pain in
ale populations, and concomitant symptoms including pelvic pain and

exual dysfunction in the female population. Studies assessing pelvic
ain and sexual dysfunction in relation to other pelvic floor symptoms
LUTS, bowel symptoms and POP), show that these symptoms often
oexist in females [55,56,82–84,91,93–97].

Besides studying factors associated with DI, and factors for having
ombined LUTS and sexual dysfunction in males, almost no other
tudies assessed factors associated with having a combination of two
r more types of pelvic floor symptom domains. As Rortveit and col-
eagues [75] discussed, differences between the factors for single pelvic
loor symptoms and factors for combined symptoms, might give more
nsight in the shared mechanisms behind those symptoms. Increasing
nowledge about the possible risk factors of having or developing
oncomitant pelvic floor symptoms (different combinations) would be
f great value as it might help to intervene on adjustable factors at an
arlier stage in order to prevent concomitant symptoms. Therefore, we
eed more longitudinal observational studies. Although only enabling

ssociations in time and not causation, this would provide helpful data
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on the development of concomitant pelvic floor symptoms and might
provide us with common patterns in specific patient groups.

As pelvic floor symptoms frequently co-occur, it is important to
question a patient who is seeking help for one specific symptom about
other symptoms as well [76,102,109]. A problematic issue is the fact
that only comparatively few people do seek help for their symptoms.
And even when patients do seek help, it can be expected that people
are looking for help for their main and most bothersome pelvic floor
symptom and remain silent about other possible symptoms they have,
which again amplifies the important role of the caregiver. Unfortu-
nately, there are no studies available evaluating help-seeking behav-
ior and consumed care regarding concomitant pelvic floor symptoms
[102,107]. Furthermore, different symptoms simultaneously may have
consequences for treatment plans, as treating one pelvic floor symptoms
might be detrimental for other pelvic floor symptoms currently present
(or even create new pelvic floor symptoms).

This review has some limitations. We did not perform a quality
check of the included studies, as this was a scoping review and our goal
was to evaluate all the available literature on this topic. Furthermore,
we did not differentiate between the different ways of measurement,
such as the types of questionnaires used, the differences between
prevalence estimates based on physical examination and based on
questionnaires for POP, and the different definitions of pelvic floor
symptoms. Those differences in methodology and definitions, may lead
to differences in results of prevalence. Furthermore, we did not perform
a specific search on one pelvic floor symptom being a risk factor for
another type of pelvic floor symptom. Therefore, we could have missed
some studies. However, as an extensive reference search was performed
in all the eligible articles and review articles, we expect this number to
be small.

Targets for future research
In literature some combinations of pelvic floor symptoms are cur-

rently lacking or understudied. Therefore, research should focus more
on those knowledge gaps. When performing such studies, risk factors
for concomitant pelvic floor symptoms should be taken into account.
Therefore, we need more longitudinal observational studies combined
with consumed care (hospital and general practice) data. These data
could provide us with common patterns in specific patient groups. An-
other important step would be to inform females and especially males
in order to gain more awareness and knowledge about concomitant
pelvic floor symptoms through public campaigns.

5. Conclusion

The association between LUTS and sexual problems is well defined
in males, as studies performed in male populations almost exclusively
assessed this specific association. However, there is limited information
on concomitant pelvic floor symptoms, including bowel symptoms
and pelvic pain. When bowel symptoms are assessed, this is done
predominantly in studies assessing DI.

Research in female subjects primarily focuses on urinary- and fecal
incontinence and POP. Symptoms, such as pelvic pain and sexual
dysfunction are rarely studied in combination with other pelvic floor
symptoms simultaneously in the female population.

In general, less research is performed in the male population than
in the female population, and there is a lack of studies actively aiming
at comparing males and females.
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