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Introduction: Overactive pelvic floor (OPF) muscles are defined as muscles that do not relax, or may even
contract, when relaxation is needed, for example, during micturition or defecation. Conditions associated with
OPF are multifactorial and include multiple possible etiologies and symptom complexes. The complex interplay
between biological and psychosocial elements can lead to the persistence of OPF symptoms along with psy-
chological and emotional distress.

Objectives: (1) To review and contextualize, from a pathophysiologic perspective, the evidence for OPF, (2) to
provide an overview of common clinical presentations and comorbidities of OPF, and (3) to discuss the effect of
OPF on sexual function in men and women.

Methods: Review of the updated literature on the pathophysiology of OPF was carried out. OPF-associated
conditions were overviewed, with special emphasis on the impact on sexual function in men and women.

Results: Individuals with suspected OPF often present with a combination of gastrointestinal, gynecological,
musculoskeletal, sexual, and urological comorbidities, mostly accompanied by psychoemotional distress. In both
women and men, sexual function is significantly impaired by OPF and genitopelvic pain penetration disorders
are often the primary manifestation of this condition. Women with OPF report less sexual desire, arousal, and
satisfaction; more difficulty reaching orgasm; lower frequencies of intercourse; more negative attitudes toward
sexuality; and more sexual distress than women without sexual pain. The most frequently reported sexual dys-
functions in men with OPF include erectile dysfunction, premature ejaculation, and ejaculatory pain.

Conclusion: The complex pathophysiology of OPF involving multisystemic comorbidities and psychosocial
factors emphasize the importance of a biopsychosocial assessment for guiding effective and personalized man-
agement. Padoa A, McLean L, Morin M, et al. “The Overactive Pelvic Floor (OPF) and Sexual
Dysfunction” Part 1: Pathophysiology of OPF and Its Impact on the Sexual Response. Sex Med
2020;XX:XXXeXXX.

Copyright � 2020, International Society for Sexual Medicine. Published by Elsevier Inc. All rights reserved.

Key Words: Chronic Pelvic Pain; Dyspareunia; Genito-Pelvic Pain Penetration Disorders; Pelvic Floor Muscles;
Sexual Dysfunction; Chronic Prostatitis/Chronic Pelvic Pain Syndrome
ptember 7, 2019. Accepted February 2, 2020.

t of Obstetrics and Gynecology, Yitzhak Shamir (formerly Assaf
dical Center, Sackler School of Medicine, Tel Aviv University, Tel
;

ehabilitation Sciences, Faculty of Health Sciences, University of
ttawa, ON, Canada;

Rehabilitation, Faculty of Medicine and Health Sciences, Uni-
Sherbrooke and Research Center of the Centre hospitalier de
de Sherbrooke (CHUS), Sherbrooke, QC, Canada;

rks Muskoka, Huntsville, ON, Canada

2020, International Society for Sexual Medicine. Published by
. All rights reserved.
rg/10.1016/j.sxmr.2020.02.002

ev 2020;-:1e12
INTRODUCTION

The pelvic floor is a neuromuscular unit providing support
and functional control to the pelvic organs. The integrity and
functioning of the pelvic floor muscles (PFMs) and their neural,
vascular, and connective tissue structures are essential for some of
the primary functions of life: support of the pelvic organs, storage
and evacuation of urine and feces, sexual function, and, poten-
tially, modulation of intra-abdominal pressure to enhance spinal
control.1 In the definition issued by the Pelvic Floor Clinical
Assessment Group of the International Continence Society (ICS)
in 2005, overactive pelvic floor muscles are defined as muscles
which do not relax, or may even contract, when relaxation is
needed, for example, during micturition or defecation.2 This
definition was included in the joint report on terminology for
female pelvic floor dysfunction of the International
1
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Urogynecological Association (IUGA) and the ICS.3 Despite
these attempts to standardize, there is no wide consensus on the
most appropriate terminology, and the medical literature pre-
sents several terms describing OPF muscles, for instance, hy-
peractive pelvic floor syndrome, hypertonic pelvic floor disorder,
pelvic floor tension myalgia, high-tone pelvic floor, short pelvic
floor, levator (ani) or puborectalis syndrome, nonrelaxing pelvic
floor.4

Conditions associated with OPF are multifactorial and include
multiple possible etiologies and symptom complexes. Individuals
with suspected OPF often present with a combination of gastro-
intestinal, gynecological, musculoskeletal, sexual, and urological
comorbidities, often accompanied by physiological changes associ-
ated with central pain mechanisms, including psychoemotional
distress. In both women and men, sexual function is significantly
impaired by OPF and genito-pelvic pain penetration disorders are
often the primary manifestation of this condition.

The aim of this article is to review the evidence on the
pathophysiology of pelvic floor overactivity: the different types of
muscle activation contributing to pelvic floor overactivity will be
described and the relationship between chronic pain conditions
and muscle overactivity will be addressed. An overview of com-
mon clinical presentations and comorbidities of OPF will be then
provided. We will devote special paragraphs on genito-pelvic
pain penetration disorders (GPPPDs) in women, their relation-
ship with OPF, and their impact on the female sexual response.
The article will then review the evidence on emotional, psy-
chosocial, and cognitive-behavioral factors affecting women with
GPPPD and their partners. The last paragraphs will focus on
OPF in men: chronic prostatitis/chronic pelvic pain syndrome
(CP/CPPS), conditions often accompanied by OPF in men, and
their effect on male sexual function will be described.
PATHOPHYSIOLOGY

From a biomedical perspective, pelvic floor overactivity may
be the result of altered voluntary activation or reflex control,5

whereas from a psychosocial perspective, overactivity may
reflect anxiety, or be a learned response based on previous ex-
periences, especially of pain or trauma.6,7 There is a complex
interplay between biological and psychosocial elements that lead
to an overactive pelvic floor, and both need to be considered in
the etiology of sexual dysfunction as it relates to an OPF.

Regardless of the underlying cause, PFM overactivity is defined
by observations that one or more of the muscles of the pelvic floor
(which include the levator ani, the coccygeus, the striated urethral
sphincters and the external anal sphincter,8 and possibly the
smoothmuscles of the compressor urethrae and the urethrovaginal
sphincter9) is more active than is necessary for function and/or is
active when relaxation is needed for optimal function.

As is implicit in its name, overactivity specifically refers to a
disorder of muscle activation and may be observed as higher
levels of the normal tonic (low level) activity that is habitually
observed in some part of the PFM,10 and/or as phasic contrac-
tions that occur in the PFM when relaxation is necessary for
proper function.2 While the overactive pelvic floor is associated
with high muscle tone, it is important to emphasize that muscle
tone (assessed through resistance to passive elongation of a
muscle) involves not only an active/neurogenic component11 but
also a passive (mechanical) component related to the viscoelastic
properties of the connective and muscle tissues.12 The distinction
between the active and passive components of high muscle tone
may be important in assessment and treatment planning of the
individual patient, as is discussed in our companion paper.12

Despite the potential role of the passive component of tone in
some OPF-related conditions,13 this paper will focus primarily
on the pathophysiology underlying active or neurogenic com-
ponents of high PFM tone as well as the phasic nature of
overactivity.

While the consequences of pelvic floor overactivity depend on
the specific muscles that are overactive and on the tonic or phasic
nature of that overactivity, sequelae can include bowel, bladder,
and sexual dysfunctions through closure of the anal and urethral
sphincters and the vaginal introitus or the occlusion of blood
flow to the penis.14 Furthermore, overactivity of the pelvic floor
muscles can lead to muscle pain or can perpetuate muscle pain.15

Both tonic activation and phasic activation of the PFM are
driven through conscious control and reflex mechanisms, both
may additionally be associated with conditioned behavior, either
in anticipation of or in response to pain, anxiety, or other un-
pleasant sensations, and both are subject to the physiological
processes which are hypothesized to underlie sensitization of
both the peripheral and central nervous systems to perceived
threat.5,16 Each of these concepts is explored briefly in this
section.

Types of Muscle Activation

Tonic Activation
Tonic activation of the PFM is characterized by sustained,

low-level neuromuscular excitation that is present without
voluntary effort, predominantly reflecting slow-twitch muscle
activation that is not under conscious control. Indeed, the PFMs
are among the few skeletal muscles that rarely completely
relax,10,17e19 a situation attributed to the demands placed on
them to assist with supporting the pelvic organs,8 maintaining
urinary and fecal continence,8 and enhancing postural support
and control.20 The level of tonic activation of the PFM can be
enhanced though excitatory influences on their reflex path-
ways.21 For example, tonic activation of the levator ani and
striated urethral sphincter increases with increasing bladder vol-
ume22,23 and with increases in bladder22 and rectal24 pressure, all
of which generate excitatory input at the spinal motoneuronal
pool.

There is evidence that tonic activation of the superficial layer
of the PFM (ie, bulbocavernosus) is elevated in women with
vulvar pain25e28 and vaginismus.27,29 Although the underlying
Sex Med Rev 2020;-:1e12
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cause of this elevated tonic activity is not known, results from
Frasson et al29 suggest that it may be linked to increased excit-
ability of peripheral or cortical projections at the level of the
central nervous system. Early, uncontrolled studies suggested that
heightened tonic activation of the deeper layer of the PFM may
also be implicated in vulvar pain30,31 yet more recent evidence
suggests that, in comparing women with provoked vestibulody-
nia (PVD) to controls, this is not the case.25,26 In men, erectile
dysfunction may be associated with high tonic activation of the
corpus cavernosum, which may inhibit erection through
occluding blood flow to the penis, limiting engorgement.14 The
tone of the PFM can be evaluated during physical assessment
through evaluating the resistance of the muscle to passive elon-
gation, but the contribution of tonic activity to this resistance
must be confirmed through electromyography (EMG).

Phasic Activation
Phasic muscle activation describes bursts of neuromuscular

activity that rise above the habitual level of tonic activation observed
in amuscle and is generated through both voluntary and involuntary
(reflex) means. Phasic activity of the PFM is functionally required.
For example, the levator ani contract to enhance continence control
during tasks that cause an increase in bladder pressure (ie, coughing
and sneezing, etc.8), and the bulbocavernosus muscles contract
when the tip of the penis or the clitoris is stimulated, contributing to
erection, ejaculation, and feelings of orgasm.32Althoughhumans do
not generally consciously contract the PFM during these and other
functional activities, phasic activation can be generated voluntarily
and exploited to improve function. For example, the Knack
maneuver33 is a PFM contraction that is performed voluntarily
before coughing or sneezing to improve continence control. There is
some suggestion that capacity to perform voluntary activation of the
PFM is associated with better sexual function in women34 and that
PFM training improves erectile dysfunction in men.35

In terms of the overactive pelvic floor, automatic phasic muscle
activation may occur as a reflex, as a learned motor pattern or as
protective guarding. Findings by Gentilcore-Saulnier et al25 sug-
gested that, relative to women with no history of vulvar pain,
women with PVD demonstrate higher EMG activation of their
superficial and deep PFM when pressure is applied to the vulvar
vestibule and when an intravaginal probe is inserted. Similarly,
Morin et al recently reported higher EMG activation of the PFM
among women with PVD when the arms of a custom dyna-
mometer were opened after being inserted into the vagina.13

Although these findings may be related to reflex responses (more
on this below), this may not be the case. In the study byMorin et al
in particular, the speed of dynamometer arm openingwas likely too
slow to have elicited a segmental stretch reflex. In both the studies
by Gentilcore-Saulnier et al25 and Morin et al,13 the observed
phasic contractions may have been due to contraction in the
anticipation of pain, learned motor patterns triggered by fear
avoidance,7 or enhanced corticomotor excitability induced
through peripheral or central sensitization.16
Sex Med Rev 2020;-:1e12
Concurrent with overactivity, there is some suggestion in
the literature that maximum voluntary activation of the levator
ani (deep layer of the PFM) is impaired in women with
PVD,30,31 yet controlled cohort studies have not confirmed
this using EMG.26 Morin et al showed lower PFM strength
and endurance in women with PVD compared with asymp-
tomatic controls.13 Findings in women with PVD assessed
using transperineal ultrasound also concur with altered con-
tractile properties as they had larger hiatus during contrac-
tion.36 It should however be emphasized that the confounding
effect of pain inhibition, fear avoidance,7 and/or motivation
cannot be ruled out.

Pelvic floor overactivity, whether tonic or phasic, may be
mediated by alterations of local, polysynaptic, or descending
reflex pathways and thus reflex activation of the PFM must also
be considered in understanding the pathophysiology of the
overactive pelvic floor.

The Influence of Reflex Activity on Pelvic Floor
Muscle Activity

Local and Segmental Reflexes
As with other skeletal muscles, the levator ani has local nerve

receptors embedded within its muscle bundles37e39 and ten-
dons.38 These specialized sensors modulate activation of the le-
vator ani through responding to changes in muscle length and
tension, and it appears that stretch-activated reflex contractions
of the levator ani have an important functional role in sexual
responses.9 By contrast, the urethral and anal rhabdosphincters
have no evidence of muscle spindles nor Golgi tendon
organs37e39 and do not appear to exhibit significant mono-
synaptic inputs40; thus, overactivity observed in the sphincter
muscles is not likely related to intramuscular proprioceptive
stimuli.

On the other hand, overactivity of the superficial PFM may
be heavily influenced by enhanced reflex excitability. Poly-
synaptic reflex amplitudes of the superficial pelvic floor muscles
are higher in women with vulvodynia when compared to
controls when evoked through clitoral stimulation.29 Consis-
tent with this, Gentilcore-Saulnier et al25 found that women
with PVD demonstrated higher EMG activation of the
superficial PFM when pressure was applied at the vulvar ves-
tibule and when a vaginal probe was inserted into the vagina,
which may have been mediated through muscular or cutaneous
receptors. Similarly, compared to women without perineal
pain, Morin et al13 observed more EMG activation of the
levator ani in women with PVD when the arms of an intra-
vaginal dynamometer were inserted intravaginally and opened.
Similar to the discussion above, this finding is difficult to
interpret as the timing of the response was not evaluated, and
the contributions of cutaneous reflexes, cortical motor reorga-
nization, hypervigilance, and fear or other emotional responses
cannot be ruled out.
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Cutaneous and Visceral Receptors
Hypersensitivity of the vulvar vestibule is one of the key

defining characteristics of PVD, and this has been primarily
attributed to inflammatory processes and hyper-innervation,41

which may explain the findings of Frasson et al,29 Gentilcore-
Saulnier et al,25 and Morin et al13 discussed previously.42

There is also evidence that numerous polysynaptic reflexes
influence pelvic floor muscle activity. For example, in animal
models, motor neurons to the rhabdosphincters can be activated
by stretch receptors, baroreceptors, and nociceptors in the
bladder, urethra, and genitalia43 as well as by descending path-
ways.44 Indeed, cutaneous proprioception appears to be partic-
ularly important for controlling muscles without any bony
attachments such as the urethral and anal sphincters,32 which
share their innervation with the superficial PFM.

Shafik and colleagues reported extensively on reflex loops that
may impact the excitability of the PFM, including findings of a
“straining cavernous reflex,”45 a “urethrovesical stimulation
reflex,46” a “urethro-corpocavernosal reflex,”47 a “cavernoso-anal
reflex,”48 and a “vesicoperineal reflex”49; whereby superficial
pelvic floor muscle activation was found to be associated with
increases in intra-abdominal, bladder, urethral, and anal pres-
sures. These suggestions were supported by findings of Pezzone
et al24 who demonstrated that when colitis was induced in rats,
they observed increases in the amplitude and frequency of anal
sphincter activation. Furthermore, these reflex loops may explain
the frequent coexistence of urogynecological, gastrointestinal,
and sexual symptomatology.50

Input From the Brainstem and Cortex
Because of the close connections between the projections from

the levator ani and the urethral and anal sphincters in the
brainstem (Onuf ’s nucleus), visceral pressure or pain may induce
activity in the pelvic floor9 and may also explain urological,
gastrointestinal, and sexual comorbidities.50 At the cortical level,
an elegant study by Seidel et al51 showed that the anticipation of
pain may be sufficient to induce EMG activation in skeletal
muscles, and it seems logical to suggest that this observation
would hold true in the PFM, particularly since the PFM receive
excitatory inputs from the brainstem and cortex. Indeed, Hol-
stege52 recently described an “emotional motor system” in cats,
which has connections to many bodily functions and regions
including the muscles innervated by the sacral nerves, and
consequently the pelvic floor muscles. The emotional motor
system was described to represent diffuse pathways originating in
the caudal brainstem and terminating on spinal grey matter,
which could impact the tone or excitability of the PFM under
different physiological conditions: voiding, sexual activity, or
sleeping. The suggestion of such a direct influence between
emotion and PFM activity is particularly interesting because the
tonic activation of the PFM has been found to be elevated in
women who are experiencing states of high psychological
stress.50,53,54 This will be explored further in our companion
article. Electromyographic recordings of the deep layer of the
PFM and of the trapezius muscle showed similar increases in
muscle activity in women with and without vaginismus during
both threatening and sexually threatening film excerpts; thus, the
PFM may contract as a general defense mechanism and may not
be restricted to threats in only a sexual context.55

Fear of pain, combined with pain-related anxiety and hyper-
vigilance, can lead to defensive behaviors, including PFM over-
activity, and these can trigger or perpetuate the pain cycle.56 For
example, a past history of adverse childhood events or sexual
abuse may be the primary insult causing women to develop an
overactive pelvic floor. Abuse has been shown to cause
dysfunction in the limbic system, particularly the anterior
cingulate cortex, hippocampus, and amygdala, in which a cycle of
hypervigilance for pain in the pelvic organs can lead to changes in
descending control and can manifest as muscle contraction.57e60
Physiological Responses to Prolonged or Repeated Pain
Exposure
Beyond localized dysfunction and the many systemic and

cortical influences on pelvic floor muscle activation, pelvic floor
overactivity is often associated with chronic, persistent, or
recurrent pain. Regardless of whether pelvic floor overactivity is a
cause or a consequence of the pain experience, when experienced
over a prolonged period, it is associated with alterations in pe-
ripheral and central pain processing.5 Physiologic changes in pain
processing are a hallmark of persistent or repeated experiences of
pain and lead to reductions in pain threshold, a more widespread
distribution of the pain (hyperalgesia), and sensations of touch,
pressure, or other normally nonpainful stimuli being perceived as
painful (allodynia). Indeed, tenderness on palpation (allodynia
and hyperalgesia) is one of the strongest predictive characteristics
of central sensitization42 and Neville61 demonstrated that
tenderness on palpation is a key identifying feature of chronic
pelvic pain in women.

With changes in pain processing, protective, defensive, or
withdrawal responses seen in the pelvic floor muscles may be
enhanced, and thus, pelvic floor overactivity may, in turn,
become persistent. Chronic pain can prime the central nervous
system to support a cycle of overactivity, where more pain leads
to more dysfunction, then more anxiety, and, in turn, more
overactivity. Indeed, the central nervous system in women with
dyspareunia demonstrates morphological changes62 and re-
sponses63 similar to those seen in other chronic pain conditions.
This pain potentiation cycle can ultimately impact mental health
states, a relationship that can also be bidirectional.
CLINICAL PRESENTATION AND COMORBIDITIES

Symptoms of OPF can occur in children and adults of both
sexes (Figure 1). Heightened PFM tone has been shown to cause
urinary voiding dysfunction and lower urinary tract symp-
toms.64,65 Idiopathic urinary retention in children, first described
Sex Med Rev 2020;-:1e12



Figure 1. Comorbidities of overactive pelvic floor.
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in 1971 and named Hinman syndrome, or “non-neurgenic
neurogenic bladder”66 and Fowler syndrome, described in young
women with abnormal urethral sphincter EMG activity,67 may
be manifestations of OPF. Other dysfunctional elimination
symptoms are often a sign of OPF in children, including
recurrent urinary tract infections, vesicoureteral reflux, or con-
stipation and fecal soiling. OPF can also cause functional GI
outlet obstruction and may result in chronic constipation,
defined as dyssynergic defecation, anismus, or paradoxical
puborectalis contraction, which has been shown to start during
childhood in about 30% of patients.57

Adults with a history of childhood elimination disorders have a
marked increased risk for bladder, bowel, sexual dysfunction, and
pain disorders such as interstitial cystitis and vulvodynia.68

Although the mechanisms of association are not completely
understood, OPF has been found to be a physical hallmark of
several CPP conditions, including irritable bowel syndrome,
interstitial cystitis/bladder pain syndrome,69 vulvodynia and
chronic prostatitis/prostatodynia.1 Diagnosis of CPP is one of
exclusion. While 25e40% of laparoscopies for the evaluation of
pelvic pain are negative,68 muscle tenderness has been shown to
be present in 12e87% patients with CPP.70

The “Guarding Reflex” is a viscero-muscular reflex which
increases the tone of the pelvic floor muscles during routine
daytime activity71: it has been suggested that afferent autonomic
bombardment occurs in patients with BPS/IC and that this ac-
tivity enhances and maintains the guarding reflex, resulting in
OPF.72 This suggestion is consistent with changes in pain pro-
cessing and cortical excitation as described previously. Butrick’s
assessment of “viscero-muscular hyperalgesia” is likely also a
reflection of enhanced reflex excitability,73,74 possibly contrib-
uting to myofascial muscle pain and tenderness.75

It has been suggested that OPF may be related to abnormal
pelvic floor muscle use, although no solid evidence is yet available
Sex Med Rev 2020;-:1e12
to confirm this theory. Causative factors may include “habit,
lifestyle, occupation, or constant recruitment of [the pelvic floor
muscles] to avoid bowel or bladder incontinence,” which may
lead to paradoxical PFM and sphincter contractions at the time
of voiding and/or defecation.75

Direct trauma or pathology, or any disorder affecting the
neuromuscular and connective tissue structures of the pelvic
floor, may cause OPF.1 Recently, Dufour et al identified a high
correlation of PFM tenderness and dysfunction with lumbopelvic
pain in 85 women.76

Psychosocial issues and psychological distress may play a
central role in patients with CPP.56 A past history of adverse
childhood events or sexual abuse is strongly correlated with OPF,
as discussed previously.57e60
Sexual Function in Women With OPF
The main manifestation of OPF in terms of female sexual

function is the presence of GPPPD, which includes vaginismus
and dyspareunia, including generalized vulvodynia and PVD.
Long before there was any definition for OPF, vaginismus and
dyspareunia were considered mutually exclusive. When first
introduced in the DSM classification of sexual dysfunction in
1980, vaginismus was described as a persistent and distressing
difficulty to allow vaginal penetration/insertion, despite the
woman’s expressed wish to do so,77 due to involuntary inap-
propriately high tone of the lower third of the vaginal muscles,
related to psychosexual issues. Dyspareunia, on the other hand,
was defined as recurrent or persistent pain associated with
penileevaginal intercourse and was considered to have an
organic etiology. Pain was not needed to define vaginismus,
while PFM activity was not considered a factor in dyspareunia.
Several studies since the mid-nineties challenged this approach,
suggesting vaginismus and dyspareunia to be on a continuum:
significant overlap in clinical presentation has been reported,
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including vaginal muscular tension, pain, and reported anxiety or
stress during examination.53,78e81 Based on this large body of
evidence, in 2013, the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) merged the 2 condi-
tions into one “GPPPD.”82 Some authors have raised concerns
over this approach, pointing out that GPPPD fails to capture the
complexity of sexual difficulties in women who have never been
able to experience intercourse. Indeed, women with “lifelong
vaginismus” may be distinguished from women with dyspareunia
by factors such as histrionic personality traits,83 catastrophic
penetration cognitions, avoidance behavior, and disgust of sexual
intercourse and related stimuli.84

Impact of OPF on the Female Sexual Response
In the past, sexual function in women with GPPPD was

assumed to remain unaffected except for the vaginal penetration
difficulties.85 Controlled studies published in the past 2 decades
have since indicated that women with dyspareunia/PVD report
less sexual desire, arousal, and satisfaction, more difficulty
reaching orgasm, lower frequencies of intercourse, more negative
attitudes toward sexuality, and more sexual distress than pain-free
controls.86,87 Laboratory studies using photoplethysmography
and laser Doppler imaging have reported normal signs of arousal
in women with dyspareunia.88,89 However, Brauer et al found
that genital response and arousal may be impaired by fear of pain.
In a threatening experimental context created by suggesting that
while viewing erotic film the participant could receive a painful
stimulus at her ankle, a decrease in genital arousal, both in
women with dyspareunia and in controls, was observed.90

Studies using EMG have provided some insight into the
impact of the activation of the PFM on the sexual response in
women. Both and colleagues carried out simultaneous mea-
surement of pelvic floor EMG and vaginal pulse amplitude
(VPA) in 36 women with normal sexual function. VPA was
observed to increase in response to a sexually explicit film, while
pelvic floor muscle EMG amplitudes were higher in response to
an anxiety-evoking film. Interestingly, higher EMG values in
response to the sexual film were associated with lower VPA. This
finding could imply that increased PFM activity is associated
with reduced blood flow to the vagina during sexual stimula-
tion.91 Laan and van Lunsen suggested that this combination of
increased muscle tension and reduced lubrication may lead to
more friction and mucosal damage during intercourse, thus
perpetuating pain during sex. Alternatively, increased PFM ac-
tivity may result in muscle pain, reduced blood flow to the vulva
and vagina, and consequently, in reduced lubrication.92

Psychosocial and Emotional Factors in Vaginismus and
Dyspareunia

Women with vaginismus report more distress during pelvic
examination and more intercourse-related fear than women with
dyspareunia, suggesting vaginismus might be conceptualized as a
specific phobia characterized by fear and avoidance of vaginal
penetration.93,94 Brauer et al suggested that a “task-persistent”
behavior in dyspareunia/PVD versus a “fear-avoidance” behavior
in vaginismus may differentiate the 2 conditions.95 In addition,
specific psychological states such as anxiety, fear of pain,
hypervigilance, catastrophizing, and depression are more
frequently reported by women with PVD86 compared to those
without. A study by Sutton et al suggested that women with
primary PVD are more anxious and that they catastrophize more
about their vulvar and nonvulvar pain than women with sec-
ondary PVD.96 Psychosocial stressors, including a past history of
sexual and physical abuse, are more frequent in women with
GPPPD.78,80,86,97e99 Data from a multiethnic population-based
study on 1795 women showed that women who screened posi-
tive for depression had a 53% higher prevalence of vulvodynia
and women who screened positive for PTSD had more than a 2-
fold increase in the prevalence of vulvodynia.100 In a group of
dyspareunia/PVD couples, both partners’ reports of childhood
maltreatment were associated with lower sexual functioning,
higher anxiety, and lower couple satisfaction.101
Cognitive-Behavioral Factors in Women With Vaginismus
and Dyspareunia and Their Partners
Reissing et al found similarity between groups of women with

vaginismus and PVD compared to a pain-free group on mea-
sures of sexual function and sexual self-image, but women with
PVD demonstrated less positive sexual self-image and lower
overall sexual function.78 Recent studies have shown that
women with vulvodynia report more distress about their body
image, a more negative genital self-image, more anxiety, and self-
awareness with exposure of their bodies during sexual activity
than controls.102e104 An online cross-sectional study on 335
women with vulvodynia found distress, illness perceptions, fa-
tigue, and cognitive-behavioral factors to be associated with pain
severity.105 Women’s greater pain acceptance has been shown to
be associated with lower self-reported pain during intercourse,
lower anxiety and depression, greater sexual functioning, and
lower partner depression.106 Studies on women with GPPPD
and their partners have shown stronger relationship approach
goals to be related to more sexual satisfaction and less partner
depression107; furthermore, women with PVD and their partners
reported lower relative sexual rewards and lower sexual satisfac-
tion than controls.108 Rosen et al found a correlation between
anxiety and pain intensity in women with PVD and their
partners’ response to pain: negative and solicitous male responses
worsened anxiety and pain, as opposed to facilitating re-
sponses.109,110 In another study, the same group reported
partner catastrophizing to be associated with higher patient pain.
It was also found that partner pain catastrophizing was associated
with solicitous partner responses, which in turn were associated
with higher patient pain and depressive symptoms.111 Partners
of women with PVD report sexual difficulties, including more
erectile problems and lower sexual satisfaction than men from a
control group.112
Sex Med Rev 2020;-:1e12
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Sexual Function in Men With OPF
Pelvic floor overactivity in men is often typically encountered

as CP/CPPS. This is a common clinical syndrome, affecting up
to 15% of all men, and characterized by pain or discomfort
localized to the abdomen, pelvis, and genitals, as well as irritative
and obstructive lower urinary tract symptoms.113 Up to 50% of
men with CP/CPPS have OPF on physical examination114 and
therapy involving myofascial release has been shown to signifi-
cantly improve pelvic pain, urinary symptoms, and sexual
dysfunction in these men.115

Signs and Symptoms Associated With CP/CPPS
Davis et al found significantly lower pain thresholds than

controls upon palpation of genito-pelvic locations but also of the
deltoid muscle in men with CP/CPPS,116 which may reflect
central sensitization as discussed in the pathophysiology above.
Lower desire, depressive symptoms, anxiety, somatization,
obsessive-compulsive traits, and interpersonal sensitivity have
been reported in men with CP/CPPS,117e119 but the most
frequently reported sexual dysfunctions in those patients are
erectile dysfunction (ED), premature ejaculation (PE), and
ejaculatory pain.113,120e124 A recent meta-analysis identified 24
studies involving 11,189 men with CP/CPPS and reported the
prevalence of sexual dysfunction, erectile dysfunction, and pre-
mature ejaculation was 0.50, 0.35, and 0.39, respectively.125

Erectile dysfunction has been reported to occur in 35% of CP/
CPPS cases.123,126e130 Abnormally high pelvic floor tone has
been suggested as a cause of ED in CP/CPPS, through extrinsic
compression that impairs arterial inflow.53e55 Vascular endo-
thelial dysfunction and increased arterial stiffness have been
proposed as alternative mechanisms based on laboratory and
clinical studies.131,132 Increased autonomic vascular tone associ-
ated with pain-induced chronic stress may be also involved.131

Premature ejaculation is common in CP/CPPS patients, with a
reported prevalence of 39%.119,124,125,133 The pathophysiology of
PE has been suggested to involve impairment of sensory feedback
which inhibits ejaculation immediately before orgasm by either
prostatic inflammation or OPF.120 Active perineal muscle control
could inhibit the ejaculation reflex through relaxation of the
perineal muscles, which are active during arousal: studies have
shown pelvic floor rehabilitation to improve control and delay
ejaculation.134e136 Men with OPF may be unable to relax their
pelvic floor when required and this may be a cause for PE.

Painful ejaculation is the most common sexual dysfunction in
men with CP/CPPS, reported in 39e58% of pa-
tients.115,119,122,124 The NIH CP cohort study surveyed 488
men with respect to their prostatitis symptoms and 74% had
ejaculatory pain at least intermittently during the first 3 months
of the study. The negative impact of CP/CPPS increased with
the frequency of ejaculatory pain and mental and physical quality
of life decreased. A neuromuscular mechanism, such as muscle
spasm provoked by the muscular contractions of emission in the
presence of a myofascial syndrome, may be the cause of pain.137
Sex Med Rev 2020;-:1e12
CONCLUSION

Pelvic floor overactivity is a result of the interplay of biological
and psychosocial factors and is closely related to sexual
dysfunction in women and in men. Studies on women with
dyspareunia have shed some light on the contributive role of
PFM tone and activation. Musculo-cutaneous proprioceptive
reflexes are involved in activation of the PFM, and inputs from
the cerebral cortex and brainstem seem to affect muscle function.
Chronic pain can prime the central nervous system to support a
cycle of overactivity, more pain, muscle dysfunction, anxiety, and
in turn more overactivity. More research is needed to elucidate
the relationship between increased PFM tone, pain central
sensitization, and dyspareunia in women or ED, PE, and ejac-
ulatory pain in men. Whether better control on voluntary acti-
vation of pelvic floor muscles may improve sexual function also
requires more evidence from clinical studies. Targeted neuro-
psychological research is still needed to elucidate the relationship
between psychosocial stress, adverse events in childhood and
adulthood, pelvic floor muscle function, and sexual function,
with further impact on mental health.

In the second part of this article, “The Overactive Pelvic
Floor (OPF) and Sexual Dysfunction, part 2: Evaluation and
Treatment of Sexual Dysfunction in OPF Patients,” we will
review the evidence on assessment modalities for evaluation of
OPF. Furthermore, an overview of therapeutic approaches
addressing OPF, with emphasis on sexual function, will be
provided.
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