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Chronic pelvic pain (CPP) affects 20% of women worldwide and is associated with substantial disability, yet its
mechanisms remain unclear. Alterations in sensory or motor processing, and body perception, have been
implicated in chronic pain conditions but the evidence has not been formally synthesised in CPP. This scoping
review mapped the evidence for altered sensory function, motor function or body perception disturbance (BPD)
in women with CPP. We searched multiple databases (up to April 2025) for studies of any design that explored
these elements in women with CPP. We included 175 studies (19,457 participants). Most studies compared
sensory and motor function with healthy controls, using quantitative sensory testing to assess sensory function,
while a small group indirectly investigated BPD in this population. Pain-evoking sensory tests in the pelvic region
consistently demonstrated reduced thresholds in people with CPP. Findings from remote body regions were less
consistent, though evidence of widespread hypersensitivity and altered pain modulation suggested potential
central involvement. Motor testing was limited and inconsistent. Central nervous system studies showed het-
erogeneous findings across conditions, including altered brain activity and evidence of altered sensorimotor
processing. In qualitative studies, women described disconnection from, altered awareness of, and lack of
perceived control over the pelvic region. Across all studies methods varied, with highly variable protocols and
incomplete reporting limiting comparisons. Collectively, findings suggest emerging but inconsistent evidence for
sensory, motor and body perception alterations in CPP. Future research should establish a theoretical framework,
standardise methods and reporting, and integrate sensory, motor, and perceptual domains.

Perspective: Altered sensory function in the affected region is consistently reported in female CPP. Evidence of
enhanced sensitivity in other body regions, motor changes, or changes in central nervous system structure and
function is limited and inconsistent. Future research should establish a clearer conceptualisation of BPD, develop
standardised methods and reporting.

Introduction commonly associated with psychosocial consequences, pelvic floor,

urinary, bowel, sexual, or gynaecological dysfunctions, and is classified

Chronic pelvic pain (CPP) affects an estimated 15-20% of women
globally, with an annual healthcare impact of approximately $2.8
billion." It is the leading health concern of reproductive-aged women,
ranking first in disability-adjusted life years.? This heterogeneous con-
dition is defined as continuous or recurrent pain perceived in pelvic
structures for at least three months, or six months if cyclical.® It is
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into symptom-based organ disorders with poorly understood somatic
and visceral aetiologies.” International guidelines recommend multi-
disciplinary management, with physiotherapy forming a central
component.® ® However, limited understanding of CPP subtypes hinders
the identification of targeted treatment approaches. Improving our
mechanistic understanding to refine phenotyping of CPP has been
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highlighted as an essential step to improve treatment precision.’

Disruption to sensory or motor processing, and/or the perception of
the pelvic region, has been proposed as an important mechanism in the
manifestation of CPP.”!! For instance, alterations in pelvic pressure
pain thresholds, mechanical detection thresholds, and allodynia have
been reported in CPP.'?"'> Schrepf et al'® identified a “generalised
sensory sensitivity” phenotype in women with CPP and chronic over-
lapping pain conditions, characterised by widespread allodynia and
heightened sensory awareness. Neuroimaging studies demonstrate
maladaptive changes within central somatosensory and motor networks
in GPP,'”"'® resembling those reported in fibromyalgia'® and chronic
low back pain.?’ Alterations in sensory and motor function will change
how the body is experienced, not only giving rise to a body that is more
sensitive and difficult to control, but also potentially altering perceived
body shape, size, position and ownership.?

Although the specific underpinning mechanisms remain uncer-
tain,'®?? pain and body perception are thought to interact bidirection-
ally. The presence of pain can alter self-perception,”*>* while the pain
experience itself may be shaped by dynamic, multisensory self--
representations.””® For example, in patients with back pain, perceiving
the back as fragile and in need of protection may amplify threat cues
while safety cues are overlooked when the back is moved and loaded,
increasing the intensity of back pain experienced with moving and
loading. Interventions addressing disturbances in body perception,
altered motor function and central nervous system contributions to
enhanced sensitivity (e.g., graded sensorimotor retraining and graded
motor imagery) have shown potential to reduce pain and disability in
chronic pain conditions.?””>*® These approaches have begun to be
adapted for CPP,%**" but without a strong theoretical basis to support
them. It remains unknown whether sensory, motor and body perception
alterations are characteristic features of CPP, whether individuals with
CPP perceive disturbances that would make such interventions suitable,
or whether these interventions are effective in this population. Under-
standing any relationship between sensory, motor and body perception
alterations and CPP may clarify pain mechanisms, identify clinically
meaningful phenotypes, and guide the development of targeted
treatments.”’

The field lacks a systematic overview of the evidence relating to al-
terations in sensory and motor function, and body perception in women
with CPP. A scoping review is therefore warranted to map the breadth
and nature of current evidence, by characterising study types, method-
ological approaches, populations, and outcomes; clarifying how abnor-
malities of function have been conceptualised in this population; and
identifying gaps to inform future research. As such, this scoping review
sought to answer the following questions:

1. How are alterations in sensory and motor function, or body
perception conceptualised and described in this population?

2. How are alterations in sensory and motor function, or body
perception investigated and measured in this population?

3. What is the evidence for alterations in sensory and motor function, or
body perception in the pelvic region of women with CPP?

Method

A preliminary search of PubMed was conducted and no published
systematic reviews or scoping reviews on the topic were identified. This
study was designed in accordance with the Joanna Briggs Institute
Manual for Evidence Synthesis,>? reported in accordance with PRISMA
Extension for Scoping Reviews (PRISMA ScR),>® and the PCC (Partici-
pant, Concept, Context) framework was used as recommended for
scoping reviews.>* The protocol was published a priori on Open Science
Framework 35(https://tinyurl.com/4sfz$rcm).
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Patient partner involvement

During the design of the study the primary researcher consulted with
an informal advisory group to guide development. The group comprised
of four women from diverse UK ethnic backgrounds with lived experi-
ence of CPP, representatives from three UK charities representing those
with pelvic pain, and a gynaecological clinical academic experienced in
antiracist research frameworks. Key insights gained from feedback
included the selection of search terms, defining the review’s broad focus,
and determining the scope of extracted data, particularly whether
studies reported participants’ race or ethnicity and duration of
symptoms.

Eligibility criteria
Participants

As alterations in sensory and motor function, and body perception
may occur in any chronic pain condition, all classifications of chronic
primary and secondary pelvic pain defined by the European Association
of Urology (EAU) guidelines were eligible.® Populations with mixed
chronic overlapping pain conditions were also included and described,
as this is often seen in clinical practice. Populations with antenatal and
perinatal pelvic girdle pain were excluded except for those with post-
natal pelvic girdle pain that persisted beyond six months, where they
would then be considered to have a chronic pelvic pain as per the EAU
Guidelines.®

Concept

The overarching concept of interest was the measurement of
disruption or alteration in the processing of sensory and motor infor-
mation and body perception '' in women with chronic pelvic pain.
Eligible studies assessed any element of pelvic sensation, related motor
function or BPD. We extracted data on the definition or conceptualisa-
tion of sensory, motor and body perceptual abnormalities in CPP, the
format and content of testing, instruments used and reported outcomes.
A recent conceptualisation defines BPD as comprising five key compo-
nents: distorted perceptions of the affected body part’s size and shape,
the presence of neglect-like symptoms, diminished accuracy of propri-
oception, and a disrupted sense of agency over the painful region.>°
Alterations in sensory and motor function may underlie or contribute to
these perceptual disturbances.®”

We included qualitative studies that investigated how the body was
perceived and experienced. We excluded studies that investigated social
constructs of body appreciation, acceptance, or satisfaction with
appearance. For quantitative studies, we included studies that investi-
gated quantitative sensory testing of the pelvic region, pelvic region
motor function, proprioceptive function, tactile acuity, perceptual
disturbance, experimentally induced changes in body perception and
multisystem tests. These included assessments that span multiple do-
mains (sensory, motor, psychological, and functional) such as sensori-
motor test batteries or multidomain questionnaires.

Context

Study context remained open, including geographical location, so-
cioeconomic status, clinical or laboratory setting, and sampling method.
Evidence was limited to studies of women assigned female at birth to
capture sex-specific pelvic pain pathologies. Data were included from
any setting (primary or secondary care, laboratory) and from experi-
mental, observational and qualitative designs.

Search strategy

Following a pilot database search (see Supplementary Table 1), the
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strategy was developed by the lead investigator, peer-reviewed by a
medical librarian using Peer Review of Electronic Search Strategies
(PRESS) guidelines,‘38 and then refined in consultation with the lead
investigator (Table 2). The final strategy was adapted for each of the
seven databases; CINAHL plus, APA PsychINFO, Medline, SCOPUS,
PubMed, CENTRAL and Web of Science (see Supplementary Tables 2-7).
The primary database searches were conducted in July 2023 and
updated in April 2025.

Screening and data extraction

Two authors independently screened the titles and abstracts (JB,
NOC), eliminating studies that did not reference CPP and any element or
theme of sensory function, motor function or BPD. We retrieved the full-
text reports of the remaining records, and two review authors inde-
pendently assessed them against our eligibility criteria (JB, NOC). Any
disagreements regarding eligibility were resolved by a third reviewer
(EK or KJC) and team discussion. Duplicate screening was then repeated
with all full texts retrieved (KJC, EK, n=266).

Data extraction was duplicated to minimise error (JB, EK, MSP, KJC,
LB, NOC), with the lead investigator checking and confirming the ac-
curacy of all extracted data in Covidence.*” In line with usual scoping
review methods, we did not formally assess study quality or risk of bias.

Table 1
Summary of study eligibility criteria.

Inclusion Criteria

Exclusion Criteria

ParticipantsHuman studies
onlyFemale participants (assigned
female at birth)Aged 18+Chronic
primary or secondary pelvic pain of at
least three months’ duration as per
definitions from the EAU Guidelines,”
including but not limited to urological
(e.g. bladder pain syndrome, Interstitial
Cystitis or chronic primary bladder pain
syndrome), gynaecological (e.g. vulva,
vestibular or vaginal pain syndromes,
endometriosis or adenomyosis
associated pain, dysmenorrhoea or
chronic cyclical pelvic pain
syndromes), neural (e.g. pudendal pain
syndrome), sexological (e.g.
genito-pelvic pain penetration disorder
- GPPPD), and musculoskeletal (e.g.
pelvic pain syndromes and coccydynia).
Language Any. English translations
were sought.

SettingAny experimental or clinical
setting

ParticipantsNon-pelvic pain e.g. IBS,
abdominal painAntenatal or perinatal
pelvic girdle painPostnatal pelvic girdle
pain < 6 monthsGastrointestinal pelvic
pain syndromes

LanguageUnable to source English
translation
SettingN/A

Study Design Primary research studies:
Experimental designs (RCT,
controlled clinical trials)
Observational designs (descriptive
studies, surveys, cohort studies,
cross-sectional studies, observer-
reported or patient-reported outcome
studies, case studies and series)
Qualitative designs: all types
Systematic reviews

OutcomesAny measure of sensory or
motor dysfunction (e.g, but not
limited to; quantitative sensory
testing, muscle strength or co-
ordination testing) Any measure of
body perception distortion (e.g. but
not limited to; questionnaires, body
map drawing, qualitative interviews
of altered body perception)

Study Design Opinion pieces
BlogsConference AbstractsBrief
communicationsDebate and
perspectivesLetters to editors and
correspondenceBook reviews and
chapters

OutcomesBrain imaging with no
associated sensorimotor or behavioural
testingStudies that pertained to body
appreciation, satisfaction and
attractiveness
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Table 2
Search strategy.

Population search vulvodynia OR vaginismus OR dyspareunia OR endometriosis

terms OR adenomyosis OR “Interstitial Cystitis” OR Coccydynia OR
“Bladder pain syndrome™ OR IC/BPS OR “Persistent genital
arousal” OR Vestibulodynia OR Dysmenorrhoea OR
“Proctalgia Fugax™) OR ((pelvic OR pelvis OR myofascial
pelvic OR bladder OR anal) N2 Pain)

Outcome search “self image” OR “embodiment" OR "percept* distortion” OR
terms “Hypersensitivity” OR Illusion* OR “Tactile acuity” OR

“Sensory motor integration” OR “Sensory-motor integration”
OR “sensorimotor” OR “sensori-motor” OR “sensory
perception” OR “somatosens*” OR “interocept*” OR “genital
self-image” OR "somatocognitive therapy" OR “Quantitative
sensory testing” OR “propriocept*” OR “(sensory N2
(“assessment” OR “testing” OR “characteristics™)) OR
“pressure pain threshold” OR (“body” N2 (“image” OR
“model” OR “sense” OR “perception” OR “awareness™))

Data Synthesis

Data were synthesised narratively according to the research ques-
tions. For qualitative studies, we undertook a descriptive content-based
synthesis, identifying and organising key themes related to alterations in
sensory and motor function, and body perception. The number, nature,
and findings of studies were compared and contrasted to highlight
similarities, differences, and gaps in the evidence.

Results

The search identified 2849 articles after deduplication. Following
title and abstract screening, 2583 articles were excluded. Hand search-
ing of reference lists identified a further two papers.

The full texts of 266 articles were then assessed, resulting in the
exclusion of a further 91 articles. In total, 175 articles were included in
this review, comprising 160 completed studies and 15 ongoing studies.
Fig. 1 outlines the search screening process.

Included studies were conducted in twenty-seven countries, with
Europe, the United States of America, and Canada producing the most
studies (n=65, 49, and 26 respectively). More than half of studies were
funded (56%) 141>40-135through a variety of grants; charity based,
researcher development funds, national research funds, and public
health funding groups. Two studies '*>'*” were partially funded by in-
dustry research initiatives and 47 studies'>'%® 1% did not report funding
status. Of the 175 studies, 75 were published in the last five years.

A total of 19,457 women were studied across 11 pelvic pain condi-
tions, with vestibulodynia the most frequent clinical condition (n=51
studies). The mean age of participants was 31.4 years (range 18-75

years). There was no information reported on participant ethnicity in
69.7% of studies (n—122),131540:41,52,55,56,59,62,64-66,69,71-75,78-82,84-88,
90-92,94-96,98,99,101,103,104,106-109,111-115,117-122,124,126,128-136,139-144,146,
148,149,151,153-155,157-159,161-165,167,169-173,175-204 gy srudies reported
participant religion and not ethnicity.®>10%110:156.160.205 of the 45
studies that reported ethnicity, the proportion of white or Caucasian
participants was on average 78.6%, with 19.6% Asian, and 12.6% Black
or African American. Nine studies reported the proportion of Native
American participants (0.5% - 3.4% 44,46,47,97,100 l02“38‘20(’), seven re-
ported on the number of participants with a biracial ethnicity (1 -
9.600:47:60.63,67.100,168y 3 six on being of Pacific Islander descent (0 —
6.7% 7:97:101,102,138,206)

The average duration of CPP symptoms ranged from 6 months to

35.9 years. Participant parity was reported by 30.8% (n=54) of
studies, 13:15-40,41,43,45,46,49,53,55,57-59,61,66,68,72-74,76,84,85,89,91,93,95-97,
2

101,103,104,115,118,120,125,130,146,148,152,156,157,161,165,167,173,179,186,189,191,

193,199,205,207.208 which ranged from 0 — 4 children, with 81% nullipa-

rous. Though a variety of measures were used to describe average
participant pain intensity, this was predominantly reported using a
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Studies from databases/registers
(n =4587)

MEDLINE (n = 1266)

CINAHL (n = 630)

Web of Science (n = 456)

PubMed (n = 429)

Scopus (n = 389)

CENTRAL (n = 188)

Unspecified (n = 1231)
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References from other sources (n =2)
Citation searching (n =2)
Grey literature (n =0)

References removed (n = 1740)

S ) ] .
rd Duplicates identified manually (n = 33)
Duplicates identified by Covidence (n = 1707)

Studies screened (n = 2849)

>{ Studies excluded (n = 2583)

v

Studies sought for retrieval (n = 266)

—>{ Studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 266)

Studies excluded (n =91)
—> Commentary (n = 14)

No sensorimotor testing (n = 27)

Studies included in review (n = 175)

Wrong patient population (n = 14)

Unable to source translation (n = 1)

Body appreciation not body image (n = 10)
Population includes women <18 yrs (n = 2)
Didn't disaggregate gendered data (n=4)
No discussion of sensorimotor themes (n=>5)
Brain imaging with no SM testing (n = 14)

Fig. 1. Study selection process. PRISMA flow diagram showing identification, screening, eligibility assessment, and inclusion of studies in this scoping review.

Visual Analogue Scale or Numerical Rating Scale (n=82). Most studies
were cross-sectional (n = 70) or case—control (n = 37) in design, with 32
randomised controlled trials investigating interventions for CPP and 6
qualitative studies. The remaining 30 studies comprised a mix of pro-
spective and retrospective cohort studies, non-randomised controlled
trials, case reports, measurement validity and reliability studies, scoping
and systematic reviews, before-and-after studies, proof-of-concept
studies, and questionnaire development studies (Table 3).

How are alterations in sensory and motor function, or body perception
conceptualised and described in this population?

Sensory and motor dysfunction were collectively investigated as
deviations in sensory and motor function relative to healthy controls.
This included altered sensory thresholds, differences in cortical re-
sponses to sensory stimuli, and changes in conditioned pain modulation,
alongside changes in pelvic floor motor function, tissue stiffness, and
whole-body proprioception. None of the included studies explicitly
defined or conceptualised BPD in this population.

Observational studies explored the presence of alterations in sensory
and motor function, and body perception, and its relationship with the
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Table 3
Details of included studies.

Number of studies

Study design

Cross sectional 70
Case control 37
Randomised controlled trial 32
Prospective or retrospective cohort 14
Qualitative 6
Non-randomised controlled trial 4
Systematic review 3
Scoping review 2
Case report 2
Measurement validity and reliability 2
Pre-post study design 1
Proof of concept 1
Questionnaire development 1
Clinical Populations *

Vestibulodynia 51
Chronic Pelvic Pain 40
Dysmenorrhoea 38
Bladder Pain Syndrome 36
Endometriosis 31
Vulvodynia 18
Genito-Pelvic Pain Penetration Disorder (GPPPD) 17
Other 16
Adenomyosis 1
Chronic Pelvic Girdle Pain 1
Study Location

Europe 65
USA 49
Canada 26
Brazil 9
Israel 7
Australia 4
Turkey 4
China 3
Egypt 2
Japan 1
Mexico 1
Republic of Korea 1
South Africa 1
Taiwan 1
Thailand 1
Publication Date

2000 - 2005 14
2006 — 2010 22
2011 - 2015 24
2016 — 2020 40
2021-2025 75

*39 studies reported on multiple populations

quality, nature, and severity of pain symptoms, including associations
with neuropathic pain features, visceral hypersensitivity, and presence
of post-operative CPP,1%15:5455,58,59,62,65,68,69,71,75,77,80,82,84,87,95,96,136,
138,141,147,149-151,162,163,188,197,209 The ass0ciation between psychologi-
cal variables such as catastrophising, depression, health anxiety, and
CPP condition was explored using local and global sensory threshold
testing to identify potential subgroups,'®!%4%:61,98,139,146,152,191,194,207
Pain-evoking sensory tests were used to observe behavioural responses
and their modulation by the neuroendocrine system in CPP,%%:96:121,201
and the impact of menstrual phases on global proprioception, posture,
and pain perception was explored.®! 184192

Sensorimotor testing was used to identify CPP condition subgroups
and to monitor symptom progression longitudinally, ' *%4552,61,62,65.68,
82,97,104,123,125,127,144,146,147,149,156,159,173,191,193,205 g+ dioc 11s0d senso-
rimotor testing to investigate whether altered sensorimotor function was
predictive of responses to perceived threat.®*”°11%1 potential patho-
logical mechanisms underlying CPP were explored through observed
differences in somatic and visceral sensation and central nervous system
structure or function,®®10%126-130.172 55 well as genetic poly-
morphisms.'*>'7# Three systematic reviews ‘°4721 and two scoping
reviews ¥71%? were identified that incorporated sensorimotor testing in
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the context of diagnosing and managing CPP in women.

Change in sensorimotor function was used as an outcome measure in
studies of interventions for CPP (n=31). These included pelvic floor
botulinum toxin injections,'’®'®” auricular ' and distal body
acupuncture,'*>'°® kinesiotaping,”’* interferential current therapy,'®’
electromyographic biofeedback,'*107:198210 topjcal lidocaine applied
to the vulva,'0%108153168.169 yaginal Diazepam,''® a Spermidi-
ne-Hyaluronate gel,'”® transcutaneous electrical nerve stimulation
(TENS),“("I(’7’208 therrnotherapy,208 motor cortical neuromodulation
including anodal transcranial direct current stimulation (tDCS), 13119
133,135,183 and low-level laser therapy (LLLT). 120,175,203 Nine studies and
one review explored the benefits of manual therapies and exercise
programs for improving motor function and pain, 03109 111114.117.118,
169,170,200

Finally, six qualitative studies aimed to investigate how CPP shapes
women’s perceptions of their bodies, the meanings they ascribe to their
pain, and how their lived experiences influence their understanding of
their symptoms.>*115169,195.211,212

How are alterations in sensory and motor function and body perception
investigated and measured in this population?

Sensory and motor function investigations

In total, 561 tests spanning 66 different measures were used to assess
sensory and motor function in women with CPP (Table 4). Pain-evoking
sensory tests were most common (n=329), including 298 pain sensi-
tivity tests and 31 pain modulation tests. Non-painful sensory tests were
measured 83 times, and there were a total of 84 motor tests, comprising
63 tests of strength or structure and 21 of control or coordination. Forty-
three multisystem measures were used, including global proprioception
tests and questionnaires such as the Somatosensory Amplification Scale.
The most frequently used individual tests were pressure pain threshold
(n=90), visceral hyperalgesia (n=30), mechanical pain threshold
(n=28), and heat pain threshold (n=25).

The tools and protocols used to measure sensorimotor function
varied greatly amongst the studies. For example, there were 18 different
tools used to measure pressure pain threshold across the 105 studies
applying this modality, and no two studies shared identical protocols

when using the same specific too],13-15,41-46,48-54,57-59,62,65-67,69-72,74,
76-78,84,85,87,89,90,92-96,98,100,101,103,104,107-109,113-115,117,118,120-123,126,

127,130,131,133-135,140,143,145-147,150,151,154-156,159,162,163,166,168,170,171,
173-178,181,183,184,186-189,192,194,195,200,203,204,208,211-213

A total of 33 pelvic locations were assessed across all sensory and
motor tests (See Fig. 2 below and Table 8 in the supplementary

information). The most frequently tested sites were the vulva (n =
127),1314,43:44,48,50,53,61,62,78,83-85,101,140,143,145,150,162 1o iicularly the

vestibule (n = 49), deep pelvic floor muscles (n = 55),%1:4449:53:61,62.64,
83,95,96,101,145,162.188 a4 vagina (n — 21).435053.61L140,141,145 ocide
the pelvis, 80 non-pelvic sites were tested (Fig. 3 below and Table 9 in
the supplementary information). The back was most frequently assessed

(n=1 20)’53‘54,59,61 ,69,71,73,74,82,88,151,154,159,163,188 followed by the upper
limb (Il _ 80) 13,14,43,44,49,50,52-54,61,69-71,74,79,84,88,92,93,103,123,138,139,
- E

3 .
143,147,150,151,154,159,186,188 espec1ally the forearm (n = 21).

Central nervous system structure and function studies

A range of neuroimaging and neurophysiological tools have been
used to explore different levels of processing, most commonly in women
with vestibulodynia (see Supplementary Table 11). Task-based fMRI has
been used to examine evoked responses to genital, visceral or remote
noxious stimulation and pain anticipation;'!%!2!1-123125.130,172,173,201
resting-state fMRI °7124127:2023q effective connectivity analyses to
characterise intrinsic network organisation;'?*!?*?%% structural MRI
and voxel-based morphometry to assess grey-matter morphology; %%
122-124,126-128,148.202 qiffusion tensor imaging to evaluate white-matter
microstructure;'?® and arterial spin-labelling to quantify regional cere-
bral blood flow.®” A smaller number of studies have employed central
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Table 4
Summary of testing methods.
Sensory tests Motor tests Multisystem tests Neurophysiological
. . . . tests

Pain evoking sensory tests Non-painful Structural/ Coordination/

Pain evoked Pain modulation sensory tests Strength Control

sensitivity tests tests

Pressure pain 90 Temporal 14 Mechanical 21 Genital 15 PFM Multidimensional 26  Somatosensory 4
threshold Summation detection hiatus relaxation Questionnaires evoked potentials

threshold diameter (palpation)

Visceral 30 Conditioned 13  Distension 12 PFM resting 14  Postural sway Proprioception 8 Acoustic startle 3
hyperalgesia pain perception activity assessment reflex

modulation threshold (EMG)

Mechanical 28 Experimental 4 Tactile 9 PFM 18 Standardised Qualitative 6 Regional cerebral 3
pain pain acuity strength Mesendieck blood flow (rCBF)
threshold evocation (palpation) test with bladder

filling/empty

Heat pain 25 Warmth 9 PFM max 5 Lumbopelvic Body drawing 3 Structural brain 3
threshold detection voluntary stability imaging

threshold contraction
(EMG)

Palpation 19 Electrical 7 PFM tone/ 3 Gamma-band 2
(tenderness) detection spasm intermuscular

threshold (palpation) connectivity (IMC)

Distension pain 14 Vibration 7 Muscle 3 Bulbocavernosus 1
threshold detection thickness reflex

threshold

Distension 14 Cold 6 Muscle 3 Laser-evoked 1
maximal detection stiffness potential
capacity threshold amplitude

Distension pain 14 Heat 3 Muscle 2 Laser-evoked 1
tolerance detection endurance potential latency

threshold

Electrical pain 13 Visual 3 Motor evoked 1
threshold sensitivity potential

amplitude on
action

Cold pain 13 Auditory 2 Motor evoked 1
tolerance sensitivity potential latency

Mechanical 12 Thermal 2 Motor cortical 1
allodynia sensory silent period

limen

Pressure pain 8 Mechanical 1 Resting motor 1
detection detection evoked potential
time time amplitude

Heat pain 4 Paroxysmal 1
tolerance heat

Tonic heat pain 3 sensation

Phasic heat 3
pain

Neurodynamic 3
testing

Electrical pain 2
threshold

Electrical pain 2
tolerance

Vibration pain 1
threshold

Total 298 31 83 63 21 43 22

physiological probes, including Transcranial magnetic stimulation to
assess corticomotor excitability of pelvic floor representations,‘m’119
EEG to index cortical excitability and multisensory amplification,*”-*”
148 and prepulse inhibition (PPI) to evaluate sensorimotor gating.'*’
Additional studies have used neurophysiological methods to examine
central nervous system responses, including acoustic startle reflex
testing,®’ laser-evoked potentials,'®® pudendal somatosensory evoked
potentials'®® and reflex testing, and high-density EMG to assess inter-
muscular connectivity of the pelvic floor muscles.**

Qualitative studies and systematic or scoping reviews

Though not an explicit aim, the six qualitative studies explored
themes consistent with sensory, motor, and body perception experiences
through semi-structured interviews.”*!15:18%195.211.212 Across the five

systematic and scoping reviews included in this scoping review, diverse
approaches were used to assess central sensitisation and possible noci-
plastic pain in women with CPP.!6*1%%1% 1n endometriosis, tools
included patient-reported questionnaires (for example, the Central
Sensitisation Inventory, PainDETECT questionnaire, Brief Pain In-
ventory, McGill Pain Questionnaire, and Visual Analogue Scales, n=14),
quantitative sensory testing (QST; n=6), clinical assessments (n=2), and
multimodal approaches combining these methods (n=8).%”-!7!

What is the evidence for alterations in sensory and motor function, and
body perception in the pelvic region of women with chronic pelvic pain?

Pelvic region and visceral testing
A total of 172 pain-evoking sensory tests were performed in the
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Uterus, 4 (1.4%)

Bladder, 15 (5.4%

Suprapubic Area, 17 (6.1%)=—

Perineum, 14 (5%

Vagina, 21(7.5%

Bowel, 14 (5%)

eep Pelvic Floor Muscles, 55 (19.7%)

/ \

Vulva, 127 (45.5%)

Superficial Pelvic Floor Muscles, 12 (4.3%)

Fig. 2. Distribution of pelvic sensory and motor testing locations. Frequency of sensory and motor tests conducted at pelvic anatomical sites across

included studies.

Head, 22 (6.2%)

Upper Limb, 80 (22.7%

Abdomen, 45 (12.7%)

Upper leg, 30 (8.5%

Lower leg, 27 (7.6%

Anterior

Neck, 15 (4.2%)

Back, 120 (34%)

Whole body, 14 (4%)

Posterior

Fig. 3. Distribution of non-pelvic sensory and motor testing locations. Frequency of sensory and motor tests conducted at body sites outside the pelvic region

across included studies.

pelvic region (see supplementary Table 10 for further information). Of
these, 144 tests (83.7%) within 31 studies demonstrated statistically
significant increases in pain sensitivity (sensory gain) relative to healthy
controls in participants with bladder pain syndrome,**4>:4%:53.67.69.82,
136147 endometriosis,”’ vestibulodynia,!>348:50.71,63,84.140,141,143,145,
150 vulvodynia,14 dysmenorrhoea,@""l'68'93'101'149 and chronic pelvic
pain.ls’sg”@’145 In 12 studies, 28 tests (16.3%) showed no significant
difference across CPP conditions,*®#%48:49:53.62,69.78,85101,143,188 o))
four pelvic-region pain tolerance tests (thermal and pressure), con-
ducted in vestibulodynia and bladder pain syndrome only, identified
significantly reduced tolerance compared to controls (p < 0.001 to p =
0.02).13:48.69.136

Non-painful sensory tests local to the pelvis provided mixed results,
with 17 of 27 tests (63%) across 9 studies in vestibulodynia,43'61'78'84'101'
141 yulvodynia,'®” and bladder pain syndrome ®* reporting a statistically
significant increase in sensitivity compared to healthy controls. The
findings of local pelvic floor muscle motor function tests (stiffness,
strength, endurance, resting tone, EMG activity, relaxation capacity and

genital hiatus diameter with pelvic floor rest and during contraction)
were mixed. In 17 of 33 motor tests (52%) across seven studies, no
differences were found when compared to healthy controls in chronic
pelvic pain,53 bladder pain syndrome,S?”64 vestibulodynia,“'83'162
GPPPD,%*158 and dysmenorrhoea.®!

In five of six tests (83%) of motor coordination, no statistically sig-
nificant difference in pelvic floor muscle relaxation was observed when
compared to healthy controls in participants with chronic pelvic pain,”
dysmenorrhoea,®’ vestibulodynia,®>°® and bladder pain syndrome.”®

Local visceral sensory testing consistently showed heightened
sensitivity (19 of 20 tests),*>*%8297.136.142.147 particularly in bladder
pain syndrome where nearly all pain-evoking and non-painful tests
indicated sensory gain. Findings in dysmenorrhoea,**®""°® endometri-
osis,'*° and chronic pelvic pain °>'*° were based on fewer studies and
demonstrated inconsistent patterns of sensitivity across tests. Results of
multisystem visceral tests were mixed, with 27 of 54 outcomes (50%)
demonstrating statistically significant differences between participants
and healthy controls.>*%%192
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Distal site body testing

Across 38 studies, 219 pain-evoking sensory tests were performed on
body regions beyond the pelvis, with more than half showing increased
sensitivity (n=157), though results varied by site 13,14,43,44,49,50,52-54,59,
61,62,65,66,69-74,84,88,92,93,103,123,138,139,143,147,150,151,154,159,163,186-188
(see supplementary Table 10 for further information). Abdominal
testing consistently demonstrated hypersensitivity; in dysmenor-
rhoea,®"?*1%? endometriosis,”*”"1°"1% chronic pelvic pain,59‘65‘73 and
vestibulodynia.'® Findings in the legs, 4 %:50.5459.62.66.69.75.74,84,138,151,
154159,163,186,188  ymbopelvic region,%5459,61:6971,73,74,151,154,163,188
and back,”>’ %159 were mixed. Pain tolerance tests often showed
reduced tolerance (n=13 of 19 tests, 68%),"%>%0%70.74.84.138,147,154 gpnq
12 of 20 pain modulation tests (60%) suggested dysregulated pain
processing. This indicates possible central contributions to chronic pel-
vic pain in participants with bladder pain syndrome,****52147 dysme-
norrhoea,**4%%% vestibulodynia,(’(" 123 endometriosis,°*'** and chronic
pelvic pain.®>°% Most non-painful sensory tests across the body (n=18 of
26 tests, 69%) showed no significant differences compared to healthy
controls across six CPP conditions >>°7-7476:139.143.146 (GpppD was not
assessed). Notably, two®® of the statistically significant measures of
thermal sensory limen indicated sensory loss (i.e., elevated thresholds)
in participants with endometriosis and bladder pain syndrome when
compared to healthy controls.

Motor function in body areas distal to the pelvic region was assessed
in women with endometriosis, dysmenorrhoea, and chronic pelvic pain
by six studies using 33 tests >%71:81:163.190.193 reporting mixed results
(n=18 reports of statistically significant differences). Of the 34 struc-
tural motor tests assessing muscle stiffness, thickness, and flexibility
across the legs, lumbopelvic region, abdomen, and back in participants
with endometriosis and chronic pelvic pain, 7115 (44%) reported no
statistically significant differences compared to healthy controls.”®”"1%
Similarly, half of the four motor control assessments, including tests of
postural sway,”"1°%1% lJumbopelvic stability,”' and the standard Men-
sendieck test,®' showed no differences in participants with chronic
pelvic pain, bladder pain syndrome, dysmenorrhoea, and endometriosis.
One study® in participants with bladder pain syndrome reported a
statistically significant increase in startle amplitude.

Multisystem testing included the Mensendieck test of multiple do-
mains of body function, and multidimensional questionnaires such as
the Female Sexual Function Index and Somatosensory Amplification
Scale. Evidence from multisystem testing outside the pelvis generally
showed statistically significant differences in women with CPP, partic-
ularly in dysmenorrhoea,'®! GPPPD,'*%!5? vestibulodynia,'>** and
vulvodynia.'®!

Patterns by test modality and body region

Sufficient data to examine modality-specific patterns were available
only for participants with vestibulodynia. In this group, 41 of 46 (89%)
local pain-evoking and non-painful mechanical tests '%%%48:50.78:83-85,
140,143,145,150,162,188 anq 12 of 15 (80%) pain-evoking and non-painful
thermal tests 13#34885140.143qamonstrated statistically significantly
reduced thresholds compared to healthy controls. This is consistent with
peripheral sensitisation and local nociceptor hyperexcitability. Findings
from distal body sites were less clear: only 2 of 5 pain-evoking and
non-painful thermal 43,13914350d 13 of 23 (57%) pain-evoking and
non-painful mechanical tests *%°0:66:84.123,146.150 showeqd statistically
significant differences.

Data from central nervous system structure and function studies

Data from brain imaging studies do not demonstrate a uniform
pattern across pelvic pain conditions (see Supplementary Table 11).
Most of these studies concerned women with vestibulodynia, where
evidence from evoked activation, resting connectivity, structural and
diffusion imaging, and corticomotor testing suggests alterations within
sensorimotor-salience-limbic networks and increased corticomotor
excitability. This is reportedly consistent with reorganisation of genital
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sensorimotor processing, %1217 124128130.173 1 contrast, the five studies
that involved women with dysmenorrhoea report typical pain-network
activation, with occasional alterations at the level of default-mode or
network engagement rather than clear amplification of signals, and
limited differences when compared to healthy controls.*”-?7-125172:201 1
bladder pain, altered limbic-thalamic responses were observed in sub-
groups characterised by widespread pain or bladder-filling pain.””
Another study reported that reduced prepulse inhibition suggested
impaired central sensorimotor gating,'*’ while both morphological
changes and hyperactivity in pain-network regions were reported.'
Other groups observed minimal change.?’? Neurophysiological studies
provide some evidence of altered central processing across pelvic pain
conditions. These included enhanced defensive startle responses in
bladder pain syndrome,® altered pain-evoked cortical responses in
dysmenorrhoea,'®® and evidence of increased sensorimotor excitability
and altered neural drive to pelvic floor muscles in vestibulodynia,'*®
vaginismus, and bladder pain populations.®*

Data from qualitative studies

Though not an explicit aim of the six qualitative studies included in
this review,3%:94 115189195212 themes consistent with sensory, motor or
perceptual disturbances were discussed by women with dysmenorrhoea,
endometriosis, vestibulodynia, and chronic pelvic pain. These included
a disruption of bodily integrity, self-perception, and agency. Participants
described the pelvic region as a site of distress and disconnection. Some
women reported a feeling of alienation from their bodies, describing a
sense of “othering” of the pelvic region. Pelvic floor tension was
commonly experienced and attributed to perceived threat or vulnera-
bility, and beyond conscious control. Altered proprioception and inter-
oceptive awareness were discussed. Participants described the pelvic
region as feeling cold or numb, or as if certain areas were ‘undefined’,
meaning they were unsure where specific areas were located, or where
one area ended and another began. Conversely, some participants re-
ported heightened discrimination of areas, enhanced spatial local-
isation, and had adapted strategies to interpret interoceptive cues. For
example, by learning to distinguish between harmless and concerning
pain, attending to bodily signals to guide actions, and developing greater
awareness of internal states to reframe painful sensations.

Data from reviews

Evidence from five reviews suggested central sensitisation may be
relevant across conditions,””>'®* although assessment methods were
varied and not standardised. Neurophysiological testing '°° showed
abnormalities in pelvic region electromyographic testing and somato-
sensory evoked potentials but was not considered diagnostically reli-
able. Treatment-focused reviews '°*'7! found limited and
heterogeneous evidence, and reported no intervention was consistently
shown to improve symptoms including pain. Overall, the reviews
highlighted ongoing uncertainty and the need for more consistent ap-
proaches to assessment and management.

Discussion

The aim of this scoping review was to examine the breadth and na-
ture of evidence available for alterations in sensory function, motor
function, and body perception in women with CPP, and to examine how
it is conceptualised, described, investigated, and measured.

No study offered a detailed theoretical or conceptual model of sen-
sory, motor and perceptual disturbances in CPP. Rather, most studies
investigated altered sensory function as a potential mechanism under-
lying the development of pelvic pain, as a symptom reflecting its pres-
ence, as a descriptive marker of condition severity, or as a target for
therapeutic intervention.

While a wide range of sensory and motor parameters have been
examined, substantial methodological inconsistency and incomplete
reporting limit meaningful comparison across studies. Variability in
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inclusion and exclusion criteria, and specifically the involvement of
other comorbid pain conditions, variation in testing protocols, stimulus
parameters, outcome definitions, and the anatomical sites assessed make
it difficult to synthesise findings and determine whether observed dif-
ferences reflect true alterations or variations in measurement. Therefore,
conclusions about the presence, nature or clinical relevance of sensory,
motor, and body perception alterations in CPP remain tentative.
Importantly, BPD was not defined or directly assessed, so its role in CPP
remains unclear.

Interpretation of sensorimotor findings

Most studies explored alterations in sensory function as a potential
mechanism underlying the development, symptoms, and maintenance
of pelvic pain. Evidence of sensitisation was observed in participants
with vestibulodynia, bladder pain syndrome, chronic pelvic pain, and
dysmenorrhoea, reflected by significantly reduced thresholds on pain-
evoking tests at the pelvis. This finding was most frequently reported
in participants with vestibulodynia, where pressure pain thresholds
were lower in the vulvar and pelvic floor regions, a recognised indicator
of peripheral sensitisation.?'* Non-painful sensory tests, such as thermal
or vibration detection in the pelvic region, also revealed heightened
sensitivity, suggesting broader sensory gain that might reflect altered
sensory processing.”'” There was insufficient evidence across CPP con-
ditions to identify patterns in distal testing, or in modality-specific
testing locally or at distant body sites.

Primary hyperalgesia at symptomatic sites may reflect both periph-
eral and central mechanisms. Local sensitivity can arise from lowered
nociceptor thresholds due to ongoing tissue pathology, such as inflam-
mation or injury. However, hypersensitivity at distal, non-pelvic sites in
CPP, bladder pain syndrome, and endometriosis suggests central sensi-
tisation, which may also contribute to local hyperalgesia. Widespread
hypersensitivity is considered characteristic of central amplification of
nociceptive signalling, *'® but could also reflect systemic inflammation.
Findings from conditioned pain modulation and temporal summation
tests were inconsistent, though altered responses in bladder pain syn-
drome, vestibulodynia, and dysmenorrhoea suggest disrupted central
modulation. Neuroimaging suggests central nervous system involve-
ment, with structural and functional alterations in the sensorimotor
cortex, hippocampus, and basal ganglia, and enhanced responses to pain
anticipation and perceived threat in GPPPD and vestibulodynia.

A small, emerging body of qualitative research offers important
context to the sensorimotor findings, highlighting how altered sensory
processing mirrors a lived experience of altered body awareness. Across
dysmenorrhoea, endometriosis, vestibulodynia, and CPP, participants
described the pelvic region as a site of disconnection and distress. De-
scriptions of numbness, coldness, or vagueness align with findings of
local hypoaesthesia in one study.®® Conversely, hyperawareness and
precise pain localisation echo findings of heightened sensitivity in pe-
ripheral testing previously discussed. Perceived lack of pelvic floor
control aligns with evidence suggestive of pelvic floor motor dysfunc-
tion.®*#395217 Notably, women’s use of adaptive strategies to interpret
and regulate sensorimotor cues suggest these distortions may be dy-
namic, offering opportunities for intervention.

Comparison with other chronic pain conditions

Some findings in CPP parallel findings from other chronic musculo-
skeletal pain conditions, where sensory, motor and body perception
alterations are better characterised. In fibromyalgia, complex regional
pain syndrome (CRPS), chronic low back pain (CLBP), and osteoar-
thritis, altered sensory and perceptual experiences include numbness,
distorted spatial awareness, impaired proprioception, dissociation, and
misperceived body size, location, or swelling.”*'2%® These distortions
often correlate with greater pain, reduced tactile acuity, and disrupted
proprioceptive or interoceptive function, possibly linked to altered
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somatosensory cortical representations.’?* Similar features were evident
across CPP conditions, with dysmenorrhoea and chronic pelvic pain
showing altered sensory thresholds, increased pelvic floor tone, and
qualitative reports of body regions feeling “cold,” “numb,” or “discon-
nected” that mirror disembodiment, representational distortions, and
tactile dysfunction reported in CRPS and CLBP.

Researchers investigating CRPS and CLBP have suggested that BPD
may have a causative role in these conditions and have developed and
validated tools to directly assess disrupted body perception in these
populations, such as the Bath Body Perception Disturbance Scale *2° and
Fremantle Back Awareness Questionnaire.??® Moreover, interventions
that potentially target body perception have also been developed and
tested in people with CRPS ?’and CLBP.?® In contrast, CPP lacks a con-
ceptual model, shared definition, or standardised measures of BPD.
Qualitative studies describe disrupted bodily integrity and agency, but
these themes remain under-theorised. The Fremantle Pelvic Awareness
Questionnaire '®° was recently developed to assess BPD unique to CPP,
and once fully validated may allow its description and quantification.

Viceconti et al.””” propose that BPD may represent a transdiagnostic
feature of chronic pain, involving both body schema (unconscious,
sensorimotor  representations) and body image (conscious,
perceptual-affective experiences) disruption. The findings of this review
potentially align with these dual disruptions. This theoretical lens may
help explain the multidimensional nature of sensorimotor changes in
CPP, bridging the neurophysiological findings with patient-reported
experiences. However, understanding the complexity of lived experi-
ences with CPP requires attention to diverse contextual factors. Inade-
quate reporting of ethnicity and a range of other variables in this review
threatens generalisability and limits development of culturally respon-
sive tools.??® Demographic diversity should be central to equitable and
trustworthy research,?”*?*? as factors such as healthcare discrimination,
racialised experiences, and intergenerational trauma are known to shape

. 231,232
pain.

Strengths and limitations

This comprehensive scoping review covered a broad range of ideas
across multiple pelvic pain conditions and was strengthened by meth-
odological transparency and a registered protocol. Broad inclusion
criteria captured diverse studies, though the absence of a standardised
definition and overlapping terminology may have excluded relevant
work. Some limitations should be acknowledged and among them are
those related mainly to the available data; small samples, inconsistent
inclusion and exclusion criteria, variable reporting of protocols and
outcomes, and dominance of QST measures, particularly pressure pain
thresholds, further constrained interpretation, while motor and multi-
system testing were underused. The absence of evidence in certain
conditions should not be interpreted as evidence of absence. Few studies
examined longitudinal change, preventing assessment of causation or
symptom development. Underrepresentation of subgroups such as
GPPPD, vulvodynia, and non-white participants, along with incomplete
sample reporting, also limit generalisability. These methodological and
reporting weaknesses, alongside possible publication and language
biases, mean findings should be interpreted cautiously.

Future research

Future research should develop a shared conceptual framework
linking sensory, motor and body perception changes with the lived
experience of CPP. As QST is central to CPP research, minimum proce-
dural and reporting standards should be followed. Researchers should
adopt established frameworks (e.g., the German Research Network on
Neuropathic Pain protocols) or develop CPP-specific core outcome sets
with agreed testing sites to improve reproducibility and comparability.
At minimum, studies should report stimulus parameters, testing
sequence, anatomical sites, positioning, priming, and menstrual phase.
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Given consistent findings of reduced pelvic sensory thresholds, further
cross-sectional studies are unlikely to advance understanding. Future
QST research should examine longitudinal change and whether
thresholds predict clinical phenotypes or relate to objective and sub-
jective measures of sensory function and body perception. Motor coor-
dination, proprioception, and non-painful sensory testing should be
prioritised across CPP conditions. Given the theoretical relevance of
altered body perception, these domains require systematic investigation
across CPP conditions using validated protocols. Notably, no study
directly examined altered perception of pelvic size, shape, or spatial
representation, phenomena central to BPD research in CRPS and CLBP.
Without direct examination of these constructs, translation of body-
perception interventions (e.g., graded motor imagery) into CPP re-
mains theoretically unsupported. Mixed-method designs that combine
sensory and motor testing with phenomenological exploration may
enable more meaningful interpretations of biological findings.

Evidence must be strengthened by standardisation, transparent
reporting, and inclusion of diverse populations. Key gaps include pelvic-
focused studies in endometriosis, distal sensory processing in vestibu-
lodynia, and wider use of motor and non-painful sensory tests across
conditions. Drawing on CRPS research, CPP studies should integrate
psychometric, somatosensory, and qualitative measures to assess body
perception and its clinical impact over time.

Core outcome sets and standardised protocols for measures such as
pressure and heat pain thresholds will improve comparability.

Conclusion

This review identified emerging but inconsistent evidence of alter-
ations in sensory and motor function, and body perception, across seven
CPP conditions. There were signs of both peripheral and central sensi-
tisation, but limited motor assessment and variable methods. Qualitative
studies highlighted lived experiences of altered awareness and discon-
nection from the pelvic area. Future research should define BPD in CPP,
standardise testing, and integrate sensory, motor, and perceptual do-
mains with qualitative data to clarify the role of body perception as a
mechanism or symptom of disease, a marker of progression or a target
for treatment.
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