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Abstract

Objectives: Researchers and clinicians tend to focus on one pelvic floor

symptom (PFS) at the time. However, the pelvic floor acts as one functional

unit, increasing the likelihood of concurrent PFS in patients with pelvic floor

dysfunction. There is also a paucity of literature on the prevalence of

concomitant PFS, especially in males. Therefore, we explored the occurrence

of concomitant PFS in community‐dwelling males and females.

Materials and Methods: This prospective observational population‐based
cohort study included males and females aged ≥16 years from a single Dutch

municipality. Participants completed validated questionnaires on lower

urinary tract symptoms (LUTS), defecation problems, sexual dysfunction,

pelvic pain, and pelvic organ prolapse. Medical general practitioner records

were examined. Furthermore, a randomly selected group of non‐responders
aged <80 years received a short questionnaire, to study response bias.

Results: We invited 11 724 people, among which 839 females and 566 males

completed the questionnaires. Of the female participants, 286 (34.1%) reported

no PFS, and 251 (29.9%) reported two or more PFS. The most prevalent PFS

clusters in females were sexual dysfunction and pelvic pain, sexual

dysfunction and defecation problems, LUTS and defecation problems, and

LUTS, defecation problems, and pelvic pain. Of the male participants, 212

(37.5%) reported no PFS, and 191 (33.7%) reported two or more PFS. The most

prevalent clusters in males were sexual dysfunction and LUTS, defecation

problems and LUTS, and sexual dysfunction, LUTS, and defecation problems.
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Conclusion: A considerable overlap existed between PFS, with differences in

PFS clusters between females and males. Of note, females reported pelvic pain

more than males. We conclude that healthcare providers should address all

PFS in males and females.

KEYWORD S

concomitant conditions, general population, pelvic floor disorders, pelvic floor symptoms

1 | INTRODUCTION

The pelvic floor is a complex neuromyofascial unit that
plays key roles in sexuality, the passage and storage of
urine and feces, and the support of the pelvic organs.1

Dysfunction of the pelvic floor musculature may lead to
pelvic floor symptoms (PFS), which can be divided into
five domains2: lower urinary tract symptoms (LUTS; e.g.,
urinary incontinence [UI], urgency, voiding dys-
function), defecation problems (e.g., fecal incontinence,
constipation, obstructed defecation), sexual problems
(e.g., dyspareunia, erectile dysfunction, ejaculation prob-
lems), pelvic pain, and in females, pelvic organ prolapse
(POP). These PFS are associated with decreased well‐
being and quality of life,3 and although they can occur at
any point, their incidence increases with age. Given that
average life expectancy is rising, the worldwide burden of
PFS is expected to increase significantly.

The different pelvic floor muscles act as one
functional unit, increasing the likelihood that pelvic
floor dysfunction will lead to the co‐occurrence of
different PFS.4 In a recent scoping review, we have
shown that literature on the prevalence of concomitant
PFS is scarce, especially in males.5 Indeed, case studies
have reported the prevalence of PFS in males, either
using specific cohorts (e.g., postprostatectomy6) or
focusing on sexual problems and LUTS (either together
or in isolation).5 In females, pelvic pain and sexual
dysfunction are rarely studied in combination, with the
most focus being on the more prevalent UI, fecal
incontinence, and POP.5 Likewise, many physicians
treating both males and females in daily practice tend
to focus on one PFS domain or on the most bothersome
symptom only. Gaining insight into the occurrence of
concomitant PFS is important in both females and males
because these patients may need different treatment
approaches to those with single PFS, not least because
interacting symptoms may jeopardize improvement or
recovery.7,8

This study primarily aimed to explore the occurrence
of concomitant PFS in community‐dwelling males and
females.

2 | MATERIALS AND METHODS

2.1 | Study design

We conducted a prospective observational population‐
based cohort study in a Dutch municipality, applying a
mixed‐methods approach that combined quantitative and
qualitative elements (Figure 1). The study was performed
in close collaboration with all general practitioners (GPs)
in the study region to ensure knowledge of the cohort
(all Dutch inhabitants are registered with a GP).
Supporting Information: A describes the procedures in
detail.

2.2 | Participants

Community‐dwelling males and females aged 16 years or
older and living in the Dutch municipality of Coevorden
were eligible to take part. We excluded anyone with a
terminal illness, cognitive impairment (e.g., dementia) or
current psychological condition precluding informed
consent, or whom the GP considered unsuitable or too
ill to participate. Eligible subjects received a personal
letter from their general practice in May 2019 inviting
them to take part and return a signed informed consent
form to the study team (using a prestamped and
prelabeled envelope). We considered nonresponders
those who had not returned a signed consent form after
one postal reminder.

2.3 | Data collection

2.3.1 | PFS questionnaires

Participants either received a paper version of the
questionnaire or an e‐mail with a link to complete the
questionnaire online based on personal preference.
Those who did not complete the questionnaire received
several reminders (online = 3; paper = 1). Those not
responding to these reminders and not answering any
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questions were considered dropouts. We included several
validated questionnaires with additional questions (Sup-
porting Information: B). In the absence of clear cutoff
values for most questionnaires, we defined the five PFS
domains as follows:

1) LUTS: the upper quartile of the International
Consultation on Incontinence Modular Questionnaire
(ICIQ)‐male LUTS (ICIQ‐MLUTS,9 scores ≥9) and the
ICIQ‐female LUTS9 (score ≥11).

2) Defecation problems: the upper quartile of the
combined Wexner incontinence and constipation
scores, based on the Groningen Defecation and Fecal
Continence questionnaire, specifically Category 1
(defecation pattern), Categories 2 and 3 (fecal
constipation), and Category 4 (fecal continence).10

We considered defecation problems to be present with
scores ≥6 for males and ≥10 for females.

3) Sexual dysfunction: Assessed in sexually active parti-
cipants using the POP/Incontinence Sexual Question-
naire, International Urogynecological Association‐
revised,11 and one item on sexual problems from the
Sexual Health in the Netherlands questionnaire.12

Males also completed three items from the ICIQ‐
MLUTSsex on erectile problems and ejaculation.9 We
considered sexual dysfunction to be present in males
with erectile and/or ejaculation problems and/or pain
during intercourse or ejaculation; and, in females
with orgasmic dysfunction and/or orgasmic problems
and/or vaginismus and/or vaginal dryness and/or
pain during intercourse.

4) POP: We considered prolapse to be present if a
woman answered yes to four out of six items of the
Pelvic Organ Prolapse Distress Inventory 6.13

5) Pelvic pain: A questionnaire, constructed specifically
for the study, included the following items: pain in
specific pelvic floor areas (yes/no), severity of pain (on
a numeric rating scale of 0–10), presence of pain in
time, and the origin/cause of pain. The presence of
pain in the pelvic region (yes) was defined as having
pelvic pain.

To see if this study is representative of the study
population, we used two approaches: a survey among
nonresponders and an evaluation of the GP medical
record data.

FIGURE 1 Study design. GP, general
practitioners.
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2.3.2 | Survey among nonresponders

A randomly selected group of non‐responders aged 16–80
years received a short survey, containing questions about
age, sex, and education level, as well as LUTS, defecation
problems, sexual problems, pelvic pain, POP (in females),
help‐seeking behavior, and impact on daily functioning
(numeric rating scale, 0–10). We considered those who
completed this short survey to be partial responders.

2.3.3 | GP medical record data

Dutch GPs keep electronic medical records, and for each
registered patient, we could extract the following data: PFS
consultations, diagnostic tests, and diagnoses based on
International Classification of Primary Care (ICPC) codes,
treatment, and referrals, together with the health care
provider&#39;s sex. Software developed for the Academic
General Practitioner Development Network of the University
Medical Center Groningen enabled data dumps from the
computer systems of participating practices. The medical
record review covered a time scale from 4 years before the
baseline measurement to the end of the follow‐up period in
the cohort.

The medical record data of participants were matched
by a trusted third party (ZorgTTP) and were combined
with the questionnaire data. Combining the pseudony-
mized medical records from all registered patients in
general practices (except those who refused data sharing)
with the participation status allowed cohort participants
to be compared with the general population of the
municipality. Supporting Information: C details the
specific ICPC codes used.

2.4 | Statistics

First, to test the representativity of participants to the
general population, we compared comorbidity (e.g., cardio-
vascular disease, psychological disorders, asthma, chronic
obstructive pulmonary disease, and diabetes mellitus) and
PFS (e.g., LUTS, defecation problems, sexual dysfunction,
pelvic pain, and prolapse) derived from the electronic
medical records, using logistic regression analysis and
correcting for age. We compared participants and partial
responders by age, sex, and PFS comorbidity based on
questionnaire responses.

Defecation problems and pelvic pain were compared
between female and male participants because the same
questionnaires were used for both groups. We compared
between‐group differences (participants vs. the general
population, participants vs. partial responders, and female
vs. male participants) using independent Student t‐tests or

Mann–Whitney U tests for variables with skewed distribu-
tions, or the χ2 test, as appropriate. For males and females
with PFS, we also calculated the prevalence of concomitant
symptoms and presented the data for each main symptom
in Sankey diagrams. Each diagram starts with the male or
female subgroup with the specific PFS, and the data are
ranked according to the largest overlap between symptoms.

3 | RESULTS

3.1 | Participants

Of the 11 724 people invited, 1691 (14.4%; 997 females
and 694 males) returned the informed consent form.
Among these, 839 females and 566 males completed all
PFS parts of the questionnaire (full responders). Out of
973 nonresponders, who received the short survey, 83
females and 50 males completed all PFS parts (i.e., partial
responders). Medical record data from GPs were availa-
ble for 766 of the 839 females and 528 of the 566 males
who had complete PFS data (Figure 2).

3.2 | Comparing participants and the
general population

Table 1 presents the baseline characteristics of the
participants in comparison to the general population.
Participants were significantly older than the general
population. Comorbid conditions did not significantly
differ, except for diabetes mellitus in males (less
prevalent in participants), LUTS in males and females
(more prevalent in participants), and POP in females
(more prevalent in participants).

3.3 | Comparing participants and partial
responders

Participants and partial responders did not significantly
differ by age (Table 2). The median number of PFS domains
was higher in female participants (1.0, interquartile range
[IQR]: 0–2) than partial responders (1.0, IQR: 0–1; p=0.02),
but did not differ between male participants (1.0, IQR: 0–2)
and partial responders (0.5, IQR: 0–2; p=0.23).

3.4 | Comparing female and male
participants

Of the participants, 286 females (34.1%) and 212 males
(37.5%) reported no PFS. Females had a higher combined
Wexner score (median 6.0, IQR: 3.0–10.0) than males
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(3.0, IQR: 2.0–6.0; p< 0.001). Female participants also
had more complaints of pelvic pain than male partici-
pants (p< 0.001).

3.5 | Concomitant PFS

In total, 251 (29.9%) females and 191 (33.7%) males
reported two or more concurrent PFS.

Of the 596 sexually active females, 283 (47.5%)
reported sexual dysfunction, with almost half of this
reporting no other PFS (Figure 3A). The most frequent
concomitant PFS in this group was pelvic pain (31%),
followed by defecation problems (29%), with or without
another PFS. Moreover, 14% had at least three concomi-
tant PFS (sexual dysfunction, pelvic pain, and defecation
problems) with or without another PFS; the largest
groups comprised sexual dysfunction with pelvic pain
(n= 35, 12.4%) or with defecation problems (n= 33,
11.7%; Figure 3A, the right end of the figure).

One‐third (34%) of females with LUTS reported no
other PFS (Figure 3B). Defecation problems (41%) were
the most frequent concomitant PFS in those with LUTS,
either with or without pelvic pain, sexual dysfunction,
and POP. Concomitant LUTS and pelvic pain were
present in 38%. The most prevalent clusters were LUTS
with defecation problems (n= 29, 13.5%) or LUTS with

defecation problems and pelvic pain (n= 26, 12.1%)
(Figure 3B).

Defecation problems and pelvic pain symptoms
frequently co‐occurred, with 43% of females reporting
defecation problems also experiencing pelvic pain, either
with or without other PFS. Among the females with
defecation problems, 42% also experienced LUTS with or
without another PFS (Figure 3C).

Pelvic pain overlapped considerably with other PFS
domains, with these women also experiencing defecation
problems (45%), sexual dysfunction (43%), and LUTS
(40%), with or without other PFS (Figure 3D). It was
notable that POP was only reported in combination with
other types of PFS (n= 14, 1.7%). Finally, about 9%
reported PFS in four domains (i.e., LUTS, defecation
problems, sexual dysfunction, and pelvic pain,
Figure 3B–D) and three females reported PFS in all five
domains.

Of the 436 sexually active males, 202 (46.3%) reported
sexual dysfunction, of whom 37.1% reported no concom-
itant PFS and 41% reported concomitant LUTS, with or
without defecation problems and/or pelvic pain. Many
experienced both sexual dysfunction and LUTS (n= 40,
19.8%; Figure 4A).

Among those with LUTS, 22.7% reported no concom-
itant PFS (Figure 4B) and approximately half reported
concomitant defecation problems (47%) or sexual

FIGURE 2 Flowchart showing the amount of invitations, total number of received informed consent forms, total numbers of filled‐in
questionnaires, and availability of medical record data (for participants). PFS, pelvic floor symptoms.
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dysfunction (47%) (either with or without other PFS
domains; Figure 4B). Likewise, 52% of all males who
reported defecation problems had concomitant LUTS,
with or without sexual dysfunction and/or pelvic pain.
The most prevalent cluster was defecation problems with
LUTS (n= 29, 18.2%; Figure 4C).

Pelvic pain was reported by 88 males and overlapped
considerably with other PFS domains (84.1%), with 33%
reporting concomitant defecation problems and LUTS
(Figure 4D). Around 20% of males experienced concomitant
sexual dysfunction, LUTS, and defecation problems
(Figure 4A–C), while 11 reported having PFS in all four
domains.

4 | DISCUSSION

In this study of concomitant PFS in females and males,
considerable overlap existed between symptoms in the
general population. As such, this study adds important
information to the scarce number of studies on this
topic.5

In female participants, we showed that sexual
dysfunction and pelvic pain, sexual dysfunction and
defecation problems, LUTS and defecation problems, and
LUTS with defecation problems and pelvic pain were the
most prevalent PFS clusters. To date, research into
female PFS has typically focused on the co‐occurrence of

TABLE 1 Comparing comorbidities at baseline among participants of the study and population based on International Classification of
Primary Care codes described in GP medical record data

% Yes (with 95% CI) OR (95% CI) (adjusted
for age in years)Females n= 6034 Participants (all PFS) n= 766 Population n= 5268

Age (years), mean ± SD 57.5 ± 15.8 50.3 ± 19.9*

Cardiovascular disease 32.9 (29.6–36.2) 25.6 (24.4–26.7) 1.05 (0.87–1.26)

Psychological disorders 4.6 (3.1–6.1) 5.9 (5.3–6.6) 0.80 (0.56–1.15)

Lung disease (asthma/COPD) 8.5 (6.5–10.5) 7.9 (7.2–8.6) 0.95 (0.72–1.25)

Diabetes mellitus type I and II 9.4 (7.3–11.5) 8.4 (7.6–9.1) 0.93 (0.71–1.21)

LUTS 11.1 (8.9–13.3) 8.0 (7.3–8.8) 1.29 (1.00–1.65)

Defecation problems 8.4 (6.4–10.3) 7.4 (6.7–8.2) 1.00 (0.76–1.32)

Sexual dysfunction 1.4 (0.6–2.3) 1.4 (1.1–1.7) 1.66 (0.86–3.21)

Pelvic pain 18.3 (15.5–21.0) 17.8 (16.8–18.8) 1.08 (0.89–1.32)

Prolapse 4.3 (2.9–5.8) 2.0 (1.6–2.4) 1.91 (1.28–2.86)

Males n= 6047
Participants
(all PFS) n= 528 Population n= 5519

Age (years), mean ± SD 62.2 ± 13.3 47.7 ± 18.8*

Cardiovascular disease 39.8 (35.6–44.0) 22.6 (21.5–23.8) 1.03 (0.84–1.26)

Psychological disorders 1.7 (0.6–2.8) 3.3 (2.8–3.8) 0.53 (0.27–1.05)

Lung disease (asthma/COPD) 7.6 (5.3–9.8) 6.1 (5.5–6.8) 0.85 (0.60–1.20)

Diabetes mellitus type I and II 12.5 (9.7–15.3) 9.8 (9.0–10.6) 0.71 (0.53–0.94)

LUTS 16.7 (13.5–19.9) 7.2 (6.6–7.9) 1.51 (1.17–1.96)

Defecation problems 5.1 (3.2–7.0) 4.6 (4.0–5.1) 0.72 (0.48–1.10)

Sexual dysfunction 3.0 (1.6–4.5) 1.4 (1.1–1.7) 1.56 (0.90–2.73)

Pelvic pain 10.0 (7.5–12.6) 8.5 (7.7–9.2) 1.07 (0.79–1.46)

Note: Comorbidities are based on ICPC codes described in HIS systems between March 1st, 2018 and May 16th, 2019.

Medical record data were available for n= 766 of the 839 females and n= 528 of the 566 males, who had complete PFS data.

OR adjusted for age (years), significant outcomes are given in bold.

Abbreviations: CI, confidence interval; COPD, chronic obstructive pulmonary disease; HIS (Dutch: Huisarts Informatie Systeem; GP, general practitioner;
ICPC, International Classification of Primary Care; LUTS, lower urinary tract symptoms; OR, odds ratio; PFS, pelvic floor symptoms.

*p< 0.001.
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LUTS and defecation problems, especially double
incontinence, either or not in combination with POP.5

Our findings that LUTS and defecation problems co‐
occur support the high prevalence found elsewhere.14,15

MacLennan et al.16 found that at least two pelvic floor
problems (stress or urgency UI, flatus or fecal
incontinence, POP) were reported by 21.9% of women,
with 8.7% experiencing three or more types. In the
National Health and Nutrition Examination Survey,
Nygaard et al.17 also addressed those PFS, but did not
report details of the prevalence of concomitant PFS.
Notably, other PFS were not taken into consideration in
those studies. This highlights the finding that sexual
dysfunction and pelvic pain are rarely studied in
combination with other PFS.5 The Boston Area Commu-
nity Health Survey, also illustrated the large overlap
between LUTS and pelvic pain in both females and
males.18

In male participants, sexual dysfunction, LUTS, and
defecation problems frequently co‐occurred, in agree-
ment with known prevalence data and the current focus
in male PFS research.19 In the large population‐based
survey of Donnelly et al.,19 the co‐occurrence of LUTS,
bowel dysfunction, and sexual dysfunction was 2.1% in
males older than 60 years. This lower percentage could
well be explained by differences in the used question-
naires and cut‐off values.19

Most scientific attention on male PFS has focused on
LUTS and sexual problems,5,20 with scarce data available
on concomitant PFS and pelvic pain.18 We found that
pelvic pain in males rarely manifests as a single
symptom, with almost 85% experiencing concomitant
PFS (almost one in three with defecation problems and
one in four with LUTS).

Although males and females can present with the
same PFS, key anatomical, hormonal, neuromuscular,

TABLE 2 Baseline characteristics of participants and partial responders based on the questionnaire

Females Males

Participants
n= 839

Partial responders
n= 83

Participants
n= 566

Partial responders
n= 50

Age, mean ± SD 57.0 ± 16.0 53.8 ± 16.5 62.1 ± 13.7 60.4 ± 14.1

Age categories, % (n)

Age (16–35) 11.6 (97) 14.5 (12) 4.2 (24) 6.0 (3)

Age (35–55) 27.4 (230) 27.7 (23) 20.1 (114) 24.0 (12)

Age (55–75) 47.9 (402) 48.2 (40) 59.2 (335) 52.0 (26)

Age (>75) 13.1 (110) 9.6 (8) 16.4 (93) 18.0 (9)

Pelvic floor symptoms (PFS), % yes (with 95% confidence interval)a

LUTS 25.6 (22.7–28.6) 30.1 (20.3–40.0) 31.1 (27.3–34.9) 38.0 (24.6–51.5)

Defecation problems 25.4 (22.4–28.3) 15.7 (7.8–23.5) 28.1 (24.4–31.8) 12.0 (3.0–21.0)

Sexual dysfunctionb 47.5 (43.5–51.5) 11.0 (4.2–17.7) 46.3 (41.7–51.0) 20.0 (8.9–31.1)

Pelvic pain 24.3 (21.4–27.2) 24.1 (14.9–33.3) 15.5 (12.6–18.5) 28.0 (15.6–40.5)

Prolapse 1.7 (0.8–2.5) 10.8 (4.2–17.5) na na

Number of PFS domains, % (with 95% confidence interval)

0 34.1 (30.9–37.3) 49.4 (38.6–60.2) 37.5 (33.5–41.4) 50.0 (36.1–63.9)

1 36.0 (32.8–39.2) 27.7 (18.1–37.3) 28.8 (25.1–32.5) 22.0 (10.5–33.5)

2 18.6 (16.0–21.2) 10.8 (4.2–17.5) 21.6 (18.2–24.9) 12.0 (3.0–21.0)

3 8.1 (6.3–10.0) 8.4 (2.5–14.4) 10.2 (7.8–12.8) 12.0 (3.0–21.0)

4 2.9 (1.7–4.0) 1.2 (0.0–3.6) 1.9 (0.8–3.1) 4.0 (0.0–9.4)

5 0.4 (0.0–0.8) 2.4 (0.0–5.7) – –

Abbreviations: LUTS, lower urinary tract symptoms; na, not applicable.
aPFS based on questionnaire (for participants) and survey among initial nonresponders (for partial responders).
bSexual dysfunction was assessed in the sexually active males (n= 436) and females (n= 596), and female partial responders (n= 82).
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and behavioral differences exist that result in sex and
gender differences in those symptoms.21–23 We found
that more females than males reported pelvic pain. This
finding is well known in the literature and may be
explained by differences in the neuroimmune system or
how sex hormones influence nociceptive systems.24

Despite these differences, we also found similarities
between males and females, with sexual dysfunction
notable for being the largest PFS group in both females
and males, followed closely by LUTS and defecation
problems.

This large cohort study benefited from the use of
validated questionnaires to assess all pelvic floor
domains, which both males and females completed at
a single point, and the inclusion of a general adult
population from a single Dutch city. These offer a
solid basis from which we could gain accurate

insights and conduct in‐depth analysis in this and
future research. However, the study also has limita-
tions. First, the low response rate limits general-
izability (external validity). Second, our participants
were older than the nonresponders and the total
population. Given that the incidence of PFS increases
with age, participants likely experienced more PFS
than the total population. Despite this, we only
observed this expected difference for LUTS and POP
when comparing data from medical records.

Third, an important consideration is the use of
arbitrary questionnaire cutoff values in the absence of
established values. Defining sexual dysfunction
and pelvic pain as present when one or more
symptoms occurred, together with the relatively low
scores for LUTS and defecation problems (despite
using the highest quartiles), could have led to higher

FIGURE 3 Sankey diagrams of concomitant pelvic floor domains in female participants. (A) Sexual dysfunction. (B) Lower urinary tract
symptoms (LUTS). (C) Defecation problems. (D) Pelvic pain. Note: Each diagram starts with the subgroup of females with the specific PFS.
Data were ranked according to the largest overlap between symptoms. For example: (A) starts with n= 283 (of the 596 sexually active)
females having sexual dysfunction, of which 69% experience no pelvic pain (in red) and 31% do experience pelvic pain (in blue), and so forth.
The overlap between sexual dysfunction and pelvic pain was the largest, followed by sexual dysfunction and defecation problems, sexual
dysfunction and LUTS, and sexual dysfunction and POP. POP, pelvic organ prolapse.
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numbers of those PFS. Together with the response
bias, we are reluctant to present prevalence rates
for the individual PFS in the general population.
However, this liberal approach allowed us to
find relations and overlap between PFS when few
symptoms occurred. Choosing stricter, but similarly
arbitrary, cutoff values may have failed to show these
associations.

Next, although we did assess possible confounders
and risk factors for developing PFS (e.g., vaginal delivery,
heavy work, surgery, and comorbidities), we did not
adjust for those factors in the current work because our
main goal was only to explore concomitant symptoms.
Finally, the cross‐sectional nature of this survey also
limits our ability to draw conclusions on causal associa-
tions. Longitudinal studies are needed to clarify these
potential associations.

5 | CONCLUSION

This study in a general Dutch population revealed not
only a large overlap between different PFS but also a
difference in PFS clusters between females and males.
Sexual dysfunction frequently co‐occurred with pelvic
pain and defecation problems in females, whereas sexual
dysfunction, LUTS, and defecation problems frequently
co‐occurred in males. Females also reported pelvic pain
more than males. These results indicate that clinicians
and researchers should have a greater awareness of
concomitant PFS and that health care providers should
consider all PFS when assessing patients.
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