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The bodily self in fibromyalgia: A systematic review and
meta-analysis of body image, body representation,
and interoceptive dysfunction
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Fibromyalgia is a complex chronic pain condition associated
with widespread symptoms and perceptual distortions
beyond nociception. Alterations in body image, body repre-
sentation, and interoception may contribute to symptom
severity and reduced quality of life. This review synthesizes
evidence related to body image in adults with fibromyalgia. A
systematic review and meta-analysis were conducted follow-
ing PRISMA 2020 guidelines. PubMed, Scopus, and Web of
Science were searched. Eligible studies included quantitative
and qualitative designs examining body image, body aware-
ness, and body esteem in adults with fibromyalgia. Risk of
bias was assessed using the Newcastle-Ottawa Scale and
the CASP checklist. A random-effects meta-analysis was per-
formed. Meta-regression and subgroup analyses explored
sources of variance. Twenty-five studies were included.
Patients with fibromyalgia showed significant impairments in
body image, body awareness, and body esteem compared to
healthy controls and other rheumatic conditions (pooled

ES = 0.99; 95% CI [0.64–1.35]). These disturbances were
positively associated with pain intensity and disease impact,
and negatively with quality of life, anxiety, depression, and
alexithymia. Qualitative findings described bodily alienation
and transformation of bodily identity. Evidence was limited by
cross-sectional designs and variability in outcome measures.
Fibromyalgia involves multidimensional disturbances of the
bodily self with perceptual, cognitive, and affective compo-
nents, associated with greater symptom burden and poorer
quality of life. Longitudinal and mixed-methods research inte-
grating neurobiological and subjective measures is needed,
alongside standardized tools and targeted interventions for
body awareness and interoceptive regulation.
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Fibromyalgia (FM) is one of the most complex and debilitating
chronic pain conditions, characterized by widespread musculoskeletal
pain, fatigue, sleep disturbances, mood disturbances (i.e., anxiety,
depression, etc.), and cognitive dysfunction.1–3 Beyond these symp-
toms, patients with FM may experience alterations at a perceptual
and representational level, including distorted body perception
and reduced awareness of internal bodily state.4,5 These alterations
refer specifically to body-related perceptual and cognitive processes
and should not be conflated with somatic symptoms such as pain,
fatigue, or sleep disturbances. These phenomena – including alter-
ation in body image, body schema, and interoceptive fun-
ctioning – have received increasing attention in recent years,
suggesting a broader impairment of bodily self in patients with
FM. Understanding these alterations in these patients is crucial
because they directly influence pain perception, daily functioning, and
quality of life6–9 and may reduce the effectiveness of coping strate-
gies, and interfere with pharmacological or rehabilitative
treatment.10–12 Systematic mapping of these aspects can therefore
guide personalized interventions and improve clinical outcomes.13,14

The construct of body image has been defined by Schilder and
Wertman15 as ‘the figuration of the body in the mind’, a dynamic rep-
resentation continuously reconstructed through bodily and psychic

experiences. Subsequent authors have emphasized that body image
lies at the interface between representation and experience,
encompassing both objective and subjective, conscious and uncon-
scious elements.16,17 A closely related evaluative dimension is body
esteem, which refers to the affective and evaluative attitudes toward
one’s own body. In line with Schilder and Wertman,15 who argued
that physical pain can alter body image, FM has often been associated
with alterations in body perception and body-related evaluative pro-
cesses, including low body esteem and negative attitudes toward the
self, rather than somatic symptom changes per se.6,7

The literature has noted that FM patients suffer from body per-
ception disorders, such as the sensation of phantom swelling in the
hands or feet, despite the absence of observable changes.8,9,18 Such
experiences suggest a disconnect between somatic signals and the
visual representation of the body.

The bodily self is inherently multidimensional construct,
encompassing perceptual, cognitive, and emotional components,19–21

which may be altered in FM, particularly in relation to painful or stiff
areas of the body.22 It is typically described as comprising two main
representational components: body image (perceptual-emotional rep-
resentation) and body schema (implicit sensory-motor representation
that guides action).23–25 These two components are conceptualized
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here as distinct but interacting dimensions within the broader con-
struct of body representation. The body schema involves the integra-
tion of visual, tactile, proprioceptive, vestibular, and motor signals26;
distortions of this system have been documented in other chronic pain
conditions (e.g., back pain, region-specific pain), where they contrib-
ute to pain maintenance and functional impairment.27–29 In this
review, the term ‘body awareness’ is not used as a synonym of body
schema, but as an umbrella term referring to conscious access to
bodily signals, including both interoceptive and exteroceptive compo-
nents, depending on the operationalization of the instruments used in
the included studies.

A further central element of the bodily self is interoception,
defined as the processing of internal bodily signals by the central ner-
vous system, encompassing both conscious and unconscious
levels.30,31 Building on the taxonomy proposed by Garfinkel and
colleagues,32 interoception comprises at least three distinguishable
components: interoceptive accuracy (objective performance on intero-
ceptive tasks, typically measured behaviorally); interoceptive sensibil-
ity (the subjective tendency to attend to and handle bodily signals,
assessed through self-report); and interoceptive awareness (meta-
cognitive insight into the correspondence between one’s accuracy and
sensibility).32–34 Interoceptive dysfunction has been related to several
clinical conditions, including depression, eating disorders, som-
atoform disorders, and hypochondria.35–37 Although traditionally
studied in relation to emotion regulation and cognition, recent evi-
dence suggests that interoception also influences body image, body
schema, and embodiment.10,38

In chronic pain disorders (e.g., chronic musculoskeletal pain,
central pain syndrome, and FM), interoception is often impaired:
patients show dysfunctional internal awareness, characterized by hyp-
ervigilance to bodily sensations or poor interoceptive accuracy, which
contributes to pain amplification and distorted body perception.11,12

Despite growing interest in these aspects, to our knowledge,
there is currently no systematic synthesis of the literature on bodily
self in patients with FM. Filling this research gap is clinically rele-
vant, as alterations in body image, body schema, and interoceptive
awareness are increasingly recognized as key mechanisms contribut-
ing to the maintenance and exacerbation of symptoms in patients with
FM. A comprehensive synthesis of the available evidence can there-
fore provide clinicians and researchers with a clearer understanding
of how alterations in bodily self interact with pain perception, emo-
tional regulation, and functional outcomes in FM. The objective of
this systematic review and meta-analysis is to synthesize and quantita-
tively and qualitatively evaluate the available evidence on body image
and body esteem, body schema and perceptual body representation,
and body awareness and interoceptive functioning in adults with FM,
as well as to examine their associations with clinical and psychologi-
cal outcomes. The findings of this review may also inform the devel-
opment of targeted psychological and rehabilitative interventions
addressing disturbances in bodily self-experience within a multimodal
treatment framework for FM.

Methods
Search Strategy
From May to July 2025, a systematic literature review was conducted
by searching the PubMed, Scopus, and Web of Science databases; an
updated search was performed on April 23, 2026, to capture any
newly published studies. To ensure methodological rigor and accu-
racy, this review followed the PRISMA guidelines.39 The PRISMA
checklist is provided in Supporting Information.

The search keywords included ‘fibromyalgia’, ‘self-awareness’,
‘self-perception’, ‘body image’, ‘body perception’, ‘body representa-
tion’, ‘self-concept’, and ‘interoception’, combined with the Boolean
operators ‘AND’ and ‘OR’. The review protocol was registered in the
PROSPERO database (registration ID: CRD420251105050).

Deviations from the pre-registered protocol were documented
and reported below. Specifically, although pre-registration indicated

the exclusion of studies primarily focused on interoception, this crite-
rion was revised during the review process to include studies
assessing subjective interoceptive experience (e.g., interoceptive sen-
sibility), as they are conceptually aligned with the broader construct
of the bodily self. Conversely, studies assessing exclusively objective
or performance-based interoceptive accuracy without reference to
subjective experience were excluded. Furthermore, studies solely
aimed at validating psychometric instruments without providing
group comparisons or usable outcome data were not included in the
meta-analysis, although they were considered in the qualitative syn-
thesis where relevant.

Eligibility Criteria
Given the observational nature of the included studies, a PEO
(Population-Exposure-Outcome) framework was adapted to structure
the research question. This choice was considered more appropriate
than the PICO framework, as the present review did not aim to evalu-
ate interventions but rather to synthesize observational evidence on
bodily-self dimensions in FM

• Population (P): studies involving adult participants (≥18 years)
diagnosed with FM (without distinction of sex).

• Exposure (E): FM as a chronic pain condition characterized by per-
sistent widespread pain and associated symptomatology (e.g.,
fatigue, sleep disturbances, and cognitive symptoms). In compara-
tive studies, exposure was operationalized as the presence of FM
relative to healthy controls or individuals with other chronic pain
conditions.

• Outcomes (O): bodily-self dimensions in patients with FM,
operationalized into three domains: (i) body image and body
esteem; (ii) body schema and perceptual body representation; and
(iii) body awareness/interoception, assessed through subjective or
self-report measures where applicable and through performance-
based measures for body schema-related constructs.

Furthermore, the search was not limited to a specific time: it
included all published studies.

Eligibility criteria included peer-reviewed publications reporting
different experimental designs, including quantitative (observational,
cross-sectional, correlational), qualitative, and mixed-method studies,
provided they provided data on the subjective bodily experience of
patients with FM. The following study designs were considered gro-
unds for exclusion: case reports, conference abstracts, editorials, opin-
ion pieces, and reviews; duplicate studies; studies not focused on FM
or that included mixed samples without distinguishing FM-related
data; studies focusing on non-bodily constructs of the self (such as
self-efficacy, self-esteem) that were not explicitly related to body per-
ception or bodily self; studies focusing exclusively on objective,
performance-based, or neurophysiological indicators of interoception
or body schema (e.g., tactile or proprioceptive tasks) without any link
to subjective bodily experience; clinical interventions (i.e., pharmaco-
logical, rehabilitative, or psychotherapeutic) that did not measure or
report data related to bodily experience or bodily self; studies on chil-
dren or adolescents. In line with established review methodologies,40

studies published in languages other than English were excluded from
the review.

Data Extraction and Quality Assessment
All records were independently screened by two reviewers (M.M. and
C.M.-G-S.). In the initial phase, titles and abstracts were reviewed to
exclude studies that did not meet the inclusion criteria. Subsequently,
the full texts of potentially eligible articles were evaluated in detail
according to predefined criteria. Any disagreements were resolved
through discussion until consensus was reached.

Data extraction was performed independently by the reviewers
themselves. The data extracted included: author, year of publication,
methodological design, sample size, participant characteristics
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(as defined by the PEO framework), body image constructs (body
image, body schema and perceptual body representation, body aware-
ness, and interoception), and assessment tools used. Outcomes were
categorized into three main domains: (i) body image and body
esteem; (ii) body schema and perceptual body representation; and
(iii) body awareness/interoception (e.g., interoceptive sensibility,
awareness of internal bodily signals). Only outcomes that could be
meaningfully assigned to these categories and measured using vali-
dated self-report instruments were considered for quantitative synthe-
sis; for the meta-analysis specifically, only outcomes derived from
validated self-report instruments were included, ensuring conceptual
and methodological comparability across studies. When multiple out-
comes for the same construct were reported within a single study, all
relevant effect sizes were retained and modeled using a multilevel
approach, avoiding arbitrary selection or aggregation.

Any inconsistencies in the extracted data were resolved through
discussion and consensus; no automated tools were used. It was not
necessary to contact the study authors, as all the required information
was available. No missing or unclear data were found, so data imputa-
tion was not necessary.

The risk of bias in the studies included was assessed using dif-
ferent tools depending on the study design, in particular: for cross-
sectional studies, the JBI Critical Appraisal Checklist for Analytical
Cross-Sectional Studies,41 for RCTs, the Cochrane Risk of Bias 2,42

for qualitative studies, the JBI Critical Appraisal Checklist for Quali-
tative Research,43 and for the only mixed-methods study included, the
Mixed Methods Appraisal Tool.44

Data synthesis
Quantitative data were summarized using descriptive statistics (means
and standard deviations), where available, to describe sample charac-
teristics and provide an exploratory comparison of the levels of rele-
vant variables.

We performed a meta-analysis to estimate the magnitude of dif-
ferences (expressed as Cohen’s d, with positive values indicating
higher scores in FM patients relative to controls) in bodily-self dimen-
sions between patients with FM and control groups. In order to ensure
greater methodological consistency and comparability of the data,
studies were included in the meta-analysis only if they: (i) provided
sufficient quantitative data to compute effect sizes; and (ii) included a
healthy control comparison group; studies that did not provide
a direct comparison between FM patients and a control group
(e.g., validation studies without group comparisons) were included in
the systematic review but excluded from the meta-analysis.

Following this assessment, we identified eight studies eligible
for meta-analysis, covering two domains: body awareness/
interoception (k = 6) and body image/body esteem (k = 2). We
grouped together works investigating interoception and body aware-
ness, as body awareness theoretically encompasses interoceptive
dimensions (see Table 1). Although conceptually distinct, these con-
structs were grouped for meta-analytic purposes due to overlapping in
their self-report operationalizations. For each construct, only out-
comes derived from validated self-report measures were included in
the quantitative synthesis, ensuring conceptual and methodological
comparability across studies.

Body schema-related constructs were excluded from the meta-
analysis due to their substantial methodological heterogeneity, their
performance-based nature, and their limited comparability with sub-
jective self-report measures of bodily experience. Additionally, avail-
able data was insufficient and inconsistently reported, preventing
reliable computation and aggregation of effect sizes. Findings from
body schema studies were nonetheless synthesized narratively in the
qualitative synthesis.

Since three studies45–47 provided multiple effect sizes, we
employed a multilevel mixed-effects model in which effect sizes were
nested within studies; this allowed us to include multiple outcomes
per study without aggregating or selectively choosing a single effect

size. In addition, construct type was included as a fixed moderator to
account for conceptual differences across domains.

The analyses were performed using the JASP Meta-Analysis
module (version 0.19.3). We assessed heterogeneity among studies
using Cochran’s Q test. In addition, the I2 statistic was calculated to
quantify the proportion of total variance attributable to between-study
heterogeneity. We then estimated the pooled effect size of the consid-
ered studies using the Restricted Maximum Likelihood (REML)
method. To assess the influence of individual studies on the overall
results, a leave-one-out sensitivity analysis was conducted by itera-
tively removing one study at a time and recalculating the pooled
effect size. This analysis did not reveal substantial changes in hetero-
geneity or in the statistical significance of the pooled estimates,
suggesting that no single study exerted undue influence on the overall
results.

The possible presence of publication biases was assessed through
Egger’s test and a funnel plot to visually check for symmetry.

Results
To provide an integrated view of empirical evidence, findings are
presented according to the main dimensions of the bodily self-
explored across studies, encompassing body image and esteem, body
schema and perceptual aspects of body representation, and
body awareness and interoceptive processes. Quantitative and qualita-
tive results are reported separately, followed by an evaluation of study
quality and a meta-analytic review of the findings.

Literature Search
A total of 6727 records were identified. After removing duplicates,
titles and abstracts were screened against the inclusion criteria. The
full texts of 42 potentially eligible articles were retrieved. Studies
were excluded for the following reasons: (a) they investigated con-
structs not directly relevant to the present review; (b) they did not use
standardized measures; (c) the data were reported in aggregate form
and specific results for the FM group were unavailable or insufficient;
(d) the article was a validation study of a measurement instrument; or

Table 1. Operational definitions of bodily self-related constructs
included in the review

Concept Definition

Body awareness Conscious access to and attention toward bodily
signals, including both interoceptive and
exteroceptive information

Body esteem Affective and evaluative dimension of body
image reflecting attitudes toward one’s own
body

Body image Dynamic perceptual and emotional
representation of the body, encompassing
subjective experience, beliefs, and attitudes
toward one’s body

Body
representation

Umbrella construct referring to the
multidimensional representation of the body,
including perceptual, cognitive, and affective
components

Body schema Implicit, sensorimotor representation of the body
that supports action and spatial orientation
through integration of multisensory inputs

Interoception Processing of internal bodily signals (e.g.,
cardiac, respiratory) by the central nervous
system, at both conscious and unconscious
levels
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(e) the study reported the results of a psychological intervention and
therefore did not fall within the scope of this review. Therefore,
25 articles18,22,45–67 were included, published between 2003 and
2025. The selection procedure is summarized in the PRISMA flow
diagram (Fig. 1).

The main characteristics of the included studies are summarized
in Table 2. This review included both quantitative and qualitative
studies, and the results are presented below. Taken together, the quan-
titative and qualitative results present a complex picture of bodily self
alteration in FM, highlighting widespread alterations involving body
image, body schema, and perceptual body representation, and intero-
ceptive awareness.

Quantitative evidence
Nineteen quantitative studies18,22,45–51,54,56–62,64,66,67 and the quantita-
tive component of a mixed study63 were included. Despite the use of
different tools and the inclusion of heterogeneous samples, these stud-
ies allow us to identify recurring patterns in multiple dimensions of
embodied experience in patients with FM. The distribution of studies
across constructs was as follows: body image and body esteem
(k = 7), body schema and perceptual body representation (k = 9),
and body awareness/interoception (k = 11), with some studies
addressing multiple domains simultaneously. Table 2 also provides an
overview of the operationalizations used for each target construct, dis-
tinguishing between self-report and performance-based measures.

In the following sections, the results are structured according to
the main theoretical areas examined: body image and body esteem,
body schema and perceptual body representation, and body awareness
and interoception.

Body Image and Body Esteem

According to the studies included patients with FM showed systematic
impairments in body image and body esteem compared to healthy con-
trols. Body image disturbances were significantly more pronounced in
patients with FM and positively correlated with pain intensity and dis-
ease impact, and negatively correlated with quality of life and mental
health indicators (e.g., anxiety, depression, alexithymia).49 Similar asso-
ciations emerged with anxiety, depression, and overall health status,45,67

with Van Overmeire and colleagues67 identifying mental health as the
main predictor of body image disturbances.

Body esteem was consistently reported to be significantly lower
in FM compared to healthy controls, with more pronounced deficits
observed in the most painful body regions.47 In studies without con-
trol groups, body esteem showed negative correlations with negative
emotions and body schema disturbances while demonstrating positive
associations with interoceptive awareness; stronger correlations were
observed in painful versus non-painful body regions.63

All findings reported in this section derive exclusively from self-
report measures, ensuring consistency with the conceptual definition
of body image and body esteem as subjective constructs.

Records identified from: 
Databases (n = 6727) 

PubMed (n = 445) 
Scopus (n = 6126) 

Web of Science (n = 156) 

Records removed before  
screening:

Duplicate records removed 
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Records excluded for not being 
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Abstract (n = 549) 

Reports assessed for eligibility 
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-  Not relevant to review 
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- Data not specific to FM 
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Fig. 1 Flowchart.
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Table 2. Summary of included studies

Study Author. Year Design

Sample (N;

gender*; age) Instruments Construct Other variables Main results

Agostinho et al., 2025 Cross-sectional FM = 29

50.41 � 10.34

Hearbeat detection

task; ad hoc

questions; MAIA

Body awareness/

interoception

Cognitive assessment,

pain, FM impact,

depression, anxiety

Higher interoceptive accuracy

related to better cognitive

performance, while greater

interoceptive sensibility/

awareness related to poorer

cognition, moderated by

symptom severity.

Akkaya et al., 2012 Cross-sectional FM = 51

35.5 � 9.9

CG = 41

33.3 � 7.4

BIS Body image and body

esteem

Pain, FM impact,

depression, quality

of life

Body image disturbance was

significantly associated

with higher pain intensity,

greater functional

impairment, more severe

depressive symptoms, and

lower quality of life in FM

patients.

Augière et al., 2024 Cross-sectional FM = 20

19 females

44.0

CG = 24

23 females

42.5

TDE tasks; body

drawings

Body schema and

perceptual body

representation

Physical activity, pain Despite distortions in body

representation, patients

with FM showed preserved

tactile distance estimation,

suggesting partial

dissociation between body

representation and tactile

spatial processing.

Berk et al., 2020 Cross-sectional FM = 141

42.18 � 4.6

CG = 30

41.93 � 5.5

BIQ Body image and body

esteem

FM impact, anxiety,

depression, quality

of life

Greater disease severity

correlated with poorer

body perception, increased

depressive and anxiety

symptoms, and reduced

quality of life, indicating

that negative body

evaluation may be linked to

illness burden.

Borg et al., 2015 Cross-sectional FM = 18

50.4 � 9.9

CG =18

49.5 � 7.8

MAIA; SSAS; SCS Body awareness/

interoception

Cognitive assessment,

anxiety, depression,

pain,

catastrophizing

Patients exhibited increased

attentional focus on

internal sensations and

subjective interoceptive

experiences, indicating

interoceptive

hypervigilance despite

ambiguous bodily cues.

Borg et al., 2018 Cross-sectional FM = 21

50.3 � 8.7

CG = 21

46.3 � 9.9

Mental heartbeat

tracking task;

MAIA; SSAS; SCS

Body awareness/

interoception

Heart rate at rest,

anxiety, depression,

emotional reaction,

pain, auditory

selective attention

task

Lower interoceptive accuracy

was predicted by higher

pain intensity and

emotional distress,

highlighting the role of

pain and emotion in

interoceptive deficits in

FM.

Boyington et al., 2015 Comparative qualitative 27 (in particular: 11 FM,

10 RA, 6 FM + RA)

55.9 � 9.1

Semi-structured

interview

Body image and body

esteem (qualitative)

Pain Women with FM reported

more negative body image

perceptions than those with

rheumatoid arthritis, with

racial differences indicating

sociocultural influences on

body image appraisal.

Calsius et al., 2015 Phenomenological

qualitative

FM = 15 (9 with

alexithymia)

IPA Body awareness/

interoception

(qualitative)

Alexithymia, anxiety,

depression

Qualitative data revealed that

patients with alexithymia

experience their bodies as

fragmented, alien, and

difficult to sense, reflecting

a disrupted embodied self-

awareness.

Duschek et al., 2017 Cross-sectional FM = 45

49.93 � 8.81

CG = 31

47.13 � 9.38

Heartbeat detection

task

Body awareness/

interoception

FM impact, SCID,

attentional and

executive function

Patients with FM exhibited

reduced interoceptive

awareness compared to

controls, which was related

to autonomic dysregulation

and emotional symptoms.
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Table 2. (Continued)

Study Author. Year Design

Sample (N;

gender*; age) Instruments Construct Other variables Main results

Horwitz et al., 2003 Hermeneutic

phenomenological

FM = 8

46 � 5.6

Video self-

interpretation;

semi-structured

interview

Body image and body

esteem (qualitative)

/ Video self-interpretation

elicited ambivalent

reactions: patients

perceived their bodies as

strange or unfamiliar, yet

the process also facilitated

new self-understanding and

emotional integration.

Kircali et al., 2024 Randomized Controlled

Trial

FM = 50 BAQ Body awareness/

interoception

Pain, kinesiophobia,

anxiety, depression,

cognitive-mood,

self-esteem

Pain neuroscience education

combined with motor

imagery exercises

improved body perception

and functional outcomes,

suggesting that body-

focused cognitive-motor

interventions can modulate

pain and embodiment.

Martínez et al., 2018 Cross-sectional FM = 14

54.35 � 1.89

CG = 13

53.86 � 3.30

RHI; BES; BPQ Body schema and

perceptual body

representation; body

image and body esteem

Pain, FM impact,

quality of life

Patients showed disturbed

somatorepresentations and

increased body schema

plasticity, supporting the

concept of an “embodied

pain” where altered bodily

representations contribute

to chronic pain.

Martínez et al., 2019 Cross-sectional FM = 14

50.14 � 12.47

CG = 14

51.64 � 7.02

Left/Right Judgment

Test; TPD test;

Mirror Test

Body schema and

perceptual body

representation

Pain, FM impact,

quality of life

Participants demonstrated a

distorted body schema and

a higher tendency to

experience anomalous

somatosensory sensations,

pointing to instability in

body representation

mechanisms.

Martínez et al., 2022 Randomized Controlled

Trial

FM (tactile

discrimination) = 13

44.31 � 9.42

CG (FM assigned to

tactile stimulation)

= 13

50.69 � 7.69

BES; BPQ Body image and body

esteem

Pain, FM impact Short-term modulation of the

body schema through

sensorimotor training led to

reductions in pain intensity,

indicating that improving

body representation can

alleviate symptoms.

Menten et al., 2022 Randomized Controlled

Trial

FM = 24

(13 aerobic group; 11

pilates group)

48.3 � 8.4

CG = 24

40.1 � 10.9

Drawing Test; TPD Body schema and

perceptual body

representation

Pain Contrary to expectations,

patients did not show

consistent distortions in

body image or tactile

acuity, suggesting

heterogeneity in perceptual

alterations among FM

individuals.

Rost et al., 2017 Cross-sectional FM = 47 (39 females)

45.5 � 9.2

CG = 45

(37 females)

44.9 � 12.2

BVS; Heartbeat

tracking task

Body awareness/

interoception

Pain, depression,

anxiety and stress,

catastrophic

thinking, HRV

Although interoceptive

accuracy was normal,

patients displayed reduced

self-regulatory capacity and

generalized hypervigilance,

indicating dissociation

between bodily accuracy

and regulation.

Scandola et al., 2022 Cross-sectional FM = 30

48.45 � 10.92

CG = 30

49.9 � 10.22

BoFI; VMIQ Body schema and

perceptual body

representation

Pain, FM impact,

anxiety, depression

FM patients experienced

stronger bodily illusions

and altered motor imagery

performance, consistent

with disrupted

multisensory integration

and body ownership.

Schmitz et al., 2021 Cross-sectional FM = 55

CG = 55

MAIA Body awareness/

interoception

Depression, anxiety,

alexithymia,

Interoceptive sensibility was

lower in FM and correlated

with higher alexithymia
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Table 2. (Continued)

Study Author. Year Design

Sample (N;

gender*; age) Instruments Construct Other variables Main results

emotional

regulation

and poorer emotion

regulation, suggesting

impaired emotional–bodily

integration.

Świdrak et al., 2023 Cross-sectional FM = 21

43 � 5

MAIA; FBAQ; VR

paradigm

Body awareness/

interoception; body

schema and perceptual

body representation

FM impact, pain Virtual embodiment

significantly reduced pain

and improved body

ownership, showing that

immersive body illusions

can temporarily normalize

body representation.

Świdrak et al., 2025 Mixed-methods FM = 28

48 � 13

BES; MAIA; FBAQ;

BDES

Body image and body

esteem; body schema

and perceptual body

representation; body

awareness/interoception

FM impact, pain Mapping tasks revealed

distinct patient subtypes

with specific distortions in

body image and body

schema; emotional valence

of the drawings correlated

with pain and affective

symptoms.

Todd et al., 2024 Cross-sectional FM = 154

(144 females)

42.13 � 12.00

CG = 94

40.09 � 8.21

PAT Body awareness/

interoception

FM severity and

impact, task-related

item

Contrary to prior reports,

individuals with FM

showed heightened

interoceptive accuracy,

possibly reflecting

interoceptive

hypervigilance rather than

awareness deficits.

Valenzuela-

Moguillansky, 2013

Phenomenological

qualitative

FM = 12

11 females

55.4 � 10.7

Elicitation interview Body awareness/

interoception

(qualitative)

/ Patients described an alienated

and fragmented bodily

experience, marked by

disconnection from internal

sensations and difficulty

inhabiting the body.

Valenzuela-

Moguillansky

et al., 2017

Cross-sectional FM = 30

46.77 � 12.66

CG = 29

43.52 � 10.97

Body-Scaled Action

Task; Heartbeat

detection task;

MAIA

Body schema and

perceptual body

representation; body

awareness/interoception

FM impact, pain,

depression, anxiety

FM was associated with

reduced interoceptive and

exteroceptive body-self

awareness, suggesting a

global disruption of

embodied self-experience.

Van Overmeire

et al., 2022

Cross-sectional FM = 103 BIS Body image and body

esteem

Mental health, FM

impact

Women with FM reported

significantly poorer body

image and higher

medication use, which

were associated with worse

mental health indicators.

Viceconti et al., 2022 Cross-sectional FM = 854

(803 females)

48.1 � 10.5

Ad-hoc questionnaire Body schema and

perceptual body

representation

FIQ;

Neuropathic Pain

Symptoms

Self-reported body perception

distortions correlated

positively with neuropathic

pain features, supporting a

link between altered body

representation and central

sensitization.

When gender is not specified, the sample consists of women. The “Construct” column reflects the categorization adopted in the present review,
which may differ from labels used by original authors. The MAIA was classified as a measure of interoceptive sensibility across all studies;
heartbeat detection/tracking tasks and the PAT as measures of interoceptive accuracy, in line with Garfinkel et al. (2015); qualitative studies were
assigned to the domain most closely reflected by their thematic content.
BAQ, Body Awareness Questionnaire; BDES, Body Drawing Evaluation Scale; BES, Body Esteem Scale; BIQ, body image questionnaire; BIS,
Body Image Scale; BPQ, Body Perception Questionnaire; BoFI, Body Feelings and Illusions questionnaire; BVS, Body Vigilance Scale; CG,
Control Group; FBAQ, Fremantle Back Awareness Questionnaire; FM, fibromyalgia; IPA, Interpretative Phenomenological Analysis; MAIA,
Multidimensional Assessment of Interoceptive Awareness; PAT, Phase Adjustment Task; RA, rheumatoid arthritis; RHI, Rubber Hand Illusion;
SCID, Structured Clinical Interview for the DSM; SCS, Self-Consciousness Scale; SSAS, Somatosensory Amplification Scale; TDE, tactile
distance estimation; TPD, two-point discrimination; VMIQ, Visual Motor Imagery Questionnaire.
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Body Schema and Perceptual Body Representation

Body schema and perceptual body representation alterations in FM
encompass both perceptual distortions and sensorimotor dysfunction,
reflecting disruptions in how the body is mentally mapped and repre-
sented.50,61,63 The following section presents the main findings related
to the aforementioned aspects.

Several studies documented subjective distortions in perceptual
body representation among FM patients, including perceptions of
phantom swelling, asymmetry, heaviness, lack of definition in body
parts, and feelings of alienation or disownership.50,59,61,63 These per-
ceptual distortions were significantly more frequent in FM compared
to healthy controls.61 Body drawing tasks revealed more representa-
tional alterations in FM participants compared to healthy controls,
despite no significant group differences in tactile distance estimation
tasks.50 Similarly, Menten and colleagues59 found no differences
between FM and healthy controls in two-point discrimination thresh-
olds, although FM patients reported marked subjective changes in
body perception, including feelings of distortion, altered size, and
reduced clarity of body boundaries.

Additional phenomena, such as experiences of disownership,
somatoparaphrenia-like symptoms, and illusory sensations of move-
ment, were described more frequently in FM patients, indicating alter-
ations in the multisensory integration processes underlying perceptual
body representation.61

FM patients demonstrated significant impairments as assessed
through body schema tasks (i.e., Tactile Distance Estimation50; Left/
Right Judgment Test57; Rubber Hand Illusion47; Body-Scaled Action
Task66; Two-Point Discrimination Test.57,59 Martínez and col-
leagues57 reported that FM patients performed significantly worse
than pain-free controls in right–left discrimination tasks, showing
both reduced accuracy and prolonged response times. Additionally,
FM patients exhibited elevated tactile thresholds and abnormal sensa-
tions (e.g., tingling or pain) when observing movement during motor
imitation tasks, suggesting disruption of the functional and dynamic
aspects of body schema.57 The Rubber Hand Illusion paradigm47 is
reported here, as it primarily indexes multisensory integration and
bodily ownership – processes belonging to body schema rather than
interoceptive awareness. FM patients showed altered susceptibility to
it compared to healthy controls, suggesting disruptions in the integra-
tion of tactile and visual signals underlying the sense of body
ownership.

FM patients also showed difficulties in motor imagery and kines-
thetic representation tasks (imagine performing actions from a third-
person perspective, as if you were observing yourself from an external
position), with impairments correlating with symptom severity and
disease duration, but not with anxiety or depression levels.61 Distur-
bances in body schema correlated negatively with body esteem and
confidence, and positively with measures of disease severity
and impact.63

These findings highlight a dissociation between objective
performance-based measures (often preserved or only mildly
impaired) and subjective alterations in perceptual body representation,
which appear to be more consistently disrupted in FM. All
performance-based tasks (e.g., tactile discrimination, proprioceptive
judgments, motor imagery) are reported exclusively in this section to
ensure conceptual consistency.

Body Awareness and Interoception

The following section presents the findings of studies that examine
body awareness and interoceptive processes in FM. A substantial num-
ber of studies investigated body awareness and interoceptive processes
in FM, yielding complex and sometimes paradoxical findings that var-
ied according to assessment methodology.18,22,46,47,51,54,56,58,60,62–64,66

Studies using the Multidimensional Assessment of Interoceptive
Awareness (MAIA68;) revealed a consistent pattern in FM patients
characterized by: elevated scores on the ‘noticing’ subscale (indicating
heightened attention to bodily sensations) but significantly lower

scores on ‘trusting’ (confidence in body signals), ‘attention regula-
tion’ (ability to sustain attention to body sensations), and ‘not dis-
tracting’ (tendency not to ignore body sensations for distraction)
subscales compared to healthy controls.46,62,66 However, one study
reported no significant differences in MAIA scores between FM and
healthy control groups.51

These patterns of interoceptive awareness showed significant
negative correlations with body esteem, vigilance to bodily signals,
and various psychopathological measures, including emotional regula-
tion, alexithymia, depression, and anxiety,62,63,66 suggesting intercon-
nections between interoceptive dysfunction and broader aspects of
embodied experience.

Experimental studies documented reduced body perception accu-
racy in FM compared to healthy controls, with performance positively
correlated with pain intensity.47 Within-FM designs revealed frequent
perceptual distortions, including sensations of heaviness, swelling,
and constriction,18 though intervention studies showed non-significant
pre-post changes.58

FM patients demonstrated greater susceptibility to bodily illu-
sions in virtual reality environments compared to healthy controls,
suggesting altered multisensory integration processes underlying body
awareness.22,47,60

Regarding objective measures of cardiac interoception, heartbeat
detection tasks generally showed no significant differences in accu-
racy between FM patients and healthy controls,46,60,66 although some
studies reported altered heart rate patterns in FM.54,60 Notably, Todd
and colleagues64 identified a dissociation pattern, with task-based
interoceptive performance linked to lower symptom impact, while
interoceptive sensibility was associated with higher symptom severity.
Objective measures of interoceptive accuracy (e.g., heartbeat detec-
tion tasks) are treated separately from subjective measures of intero-
ceptive sensibility and awareness, in line with the taxonomy of
Garfinkel and colleagues,32 as they reflect conceptually and operation-
ally distinct constructs.

Additionally, a recent study linked interoceptive processes in FM
to cognitive performance: higher interoceptive accuracy was associ-
ated with better short-term memory and inhibition, whereas greater
interoceptive sensibility and awareness were related to poorer
working-memory and inhibition scores, with accuracy-cognition asso-
ciations moderated by symptom severity.48

Qualitative evidence
Four qualitative studies,52,53,55,65 along with the qualitative compo-
nent of a mixed-methods study,63 were also included. Despite
employing different methodological approaches – such as phenome-
nological, hermeneutic, and comparative – these investigations con-
verge on recurring themes that delineate a complex and
multidimensional understanding of the bodily self in individuals with
FM. Subjective impact and overall dysfunction were also confirmed.
FM patients often describe their bodies as ‘unreliable’, ‘treacherous’,
or ‘foreign’, expressing dissatisfaction with their appearance and
bodily functioning.52,53,55 Compared to patients with rheumatoid
arthritis, those with FM report a more pronounced impact of symp-
toms on physical, emotional, and social levels, focusing on overall
body function rather than aesthetic or localized aspects.52

Related to altered body awareness and body boundaries, it has
been observed that in patients with FM, disturbances in body owner-
ship, body awareness, and body boundaries are common, including
experiences range from a vague body perception to a profound sense of
alienation,53,65 with descriptions of ‘disembodiment’, loss of control,
and detachment from the body. Świdrak and colleagues63 identify a
subgroup (called ‘Disconnected Body’) characterized by frequent body
distortions and altered body representations in drawings.

Considering body alienation and emotional ambivalence, many
individuals with FM report a ‘hyper-presence’ of the painful body,
experienced as a ‘broken machine’ or as something that no longer
belongs to the self.53 In addition, ambivalent emotions toward the
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body – such as anger, frustration, or shame – are common in those
suffering from FM, especially in relation to pain, fatigue, and changes
in physical appearance.55

To conclude this section and regarding body identity and trans-
formation in individuals with FM, chronic pain is experienced as a
transformative factor, capable of redefining body identity over time.
In fact, some patients report processes of resignation, redefinition, or
reintegration of the bodily self.55,63 Overall, qualitative findings con-
verged with quantitative evidence in highlighting disturbances across
all three dimensions examined – body image, body schema, and per-
ceptual body representation, and body awareness – reinforcing the
multidimensional nature of bodily-self alterations in FM.

Quality of Selected Studies and Risk of Bias
The risk of bias of the included studies was assessed using design-
specific tools (Table 3). Overall, the methodological quality of the lit-
erature was heterogeneous.

Among cross-sectional studies (N = 17), assessed with the JBI
Critical Appraisal Checklist, approximately half were rated as low risk
of bias, while the remaining studies showed moderate to high risk.
The most frequent sources of bias concerned inadequate reporting of
participant selection and diagnostic criteria, insufficient control
of confounding variables, lack of sample size justification, and sub-
optimal control group matching.

Of the three randomized controlled trials assessed with the
Cochrane Risk of Bias 2 tool, one was judged at low risk, one raised
some concerns, and one was rated at high risk, mainly due to issues
related to blinding, deviations from intended interventions, and ran-
domization procedures.

Qualitative studies (N = 4), evaluated using the JBI checklist for
qualitative research, generally presented moderate methodological
limitations, with one study rated at high risk of bias. Common weak-
nesses included limited reflexivity, insufficient transparency in data
analysis, and inadequate reporting of strategies to ensure trustworthi-
ness. The only mixed-methods study showed a moderate risk of bias,
primarily due to limited integration of qualitative and quantitative
components.

Taken together, although several studies demonstrated acceptable
methodological rigor, the overall evidence base is affected by recur-
rent limitations related to study design, sample characteristics, and
methodological transparency, which should be considered when inter-
preting the findings.

Meta-analytic findings
Studies eligible for meta-analysis are summarized in Table 4. Table 5
presents the main meta-analytic findings: the multilevel random-
effects meta-analysis yielded a high pooled effect size across all
included studies (d = 0.993, P < 0.001). The leave-one-out analysis
revealed that the pooled effect size, its confidence interval, and het-
erogeneity estimates were not substantially affected by the removal of
any single work, suggesting that the results were not driven by indi-
vidual studies.

Figure 2 represents the forest plot summarizing the effect sizes
of the included studies. All studies showed a positive effect size,
suggesting statistically significant results, although some of their con-
fidence intervals did cross zero.

Despite these results, the heterogeneity test revealed highly sig-
nificant variability across studies (Q = 131.257, df = 11, P < 0.001),

Table 3. Risk of bias assessment

Study Design Risk of bias tool Overall risk of bias

Agostinho et al., 2025 Cross-sectional JBI Checklist – Cross-sectional Low risk
Akkaya et al., 2012 Cross-sectional JBI Checklist – Cross-sectional Moderate risk
Augière et al., 2024 Cross-sectional JBI Checklist – Cross-sectional Low risk
Berk et al., 2020 Cross-sectional JBI Checklist – Cross-sectional Moderate risk
Borg et al., 2015 Cross-sectional JBI Checklist – Cross-sectional Moderate risk
Borg et al., 2018 Cross-sectional JBI Checklist – Cross-sectional Low risk
Boyington et al., 2015 Comparative qualitative JBI Checklist – Qualitative High risk
Calsius et al., 2015 Phenomenological qualitative JBI Checklist – Qualitative Moderate risk
Duschek et al., 2017 Cross-sectional JBI Checklist – Cross-sectional Low risk
Horwitz et al., 2003 Hermeneutic phenomenological JBI Checklist – Qualitative Moderate risk
Kircali et al., 2024 Randomized Controlled Trial Cochrane RoB 2 Low risk
Martínez et al., 2018 Cross-sectional JBI Checklist – Cross-sectional Moderate risk
Martínez et al., 2019 Cross-sectional JBI Checklist – Cross-sectional High risk
Martínez et al., 2022 Randomized Controlled Trial Cochrane RoB 2 High risk
Menten et al., 2022 Randomized Controlled Trial Cochrane RoB 2 Some concerns†

Rost et al., 2017 Cross-sectional JBI Checklist – Cross-sectional Moderate risk
Scandola et al., 2022 Cross-sectional JBI Checklist – Cross-sectional Moderate risk
Schmitz et al., 2021 Cross-sectional JBI Checklist – Cross-sectional Low risk

Świdrak et al., 2023 Cross-sectional JBI Checklist – Cross-sectional Low risk

Świdrak et al., 2025 Mixed-methods MMAT Moderate risk

Todd et al., 2024 Cross-sectional JBI Checklist – Cross-sectional Low risk
Valenzuela-Moguillansky, 2013 Phenomenological qualitative JBI Checklist – Qualitative Moderate risk
Valenzuela-Moguillansky et al., 2017 Cross-sectional JBI Checklist – Cross-sectional Low risk
Van Overmeire et al., 2022 Cross-sectional JBI Checklist – Cross-sectional High risk
Viceconti et al., 2022 Cross-sectional JBI Checklist – Cross-sectional Moderate risk

†Some concerns according to Cochrane RoB 2 correspond to a moderate risk of bias.
Cochrane RoB 2, Cochrane Risk of Bias 2; JBI Checklist – Cross-sectional, JBI Critical Appraisal Checklist for Analytical Cross-Sectional
Studies; JBI Checklist – Qualitative, JBI Critical Appraisal Checklist for Qualitative Research; MMAT, Mixed Methods Appraisal Tool.
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Table 4. Studies eligible for meta-analysis

Study
N1 (FM
patients)

N2
(Controls)

Effect size
(Cohen’s d) SE Z P-value Construct

Akklaya et al., 2012 51 41 1.694 0.228 7.430 <0.001 Body image/Body esteem
Berk et al., 2020 41 30 0.542 0.232 2.336 <0.05 Body image/Body esteem

45 30 2.678 0.273 9.810 <0.001 Body image/Body esteem
55 30 4.563 0.296 15.416 <0.001 Body image/Body esteem

Borg et al., 2018 21 21 0.206 0.309 0.667 0.505 Body awareness/interoception
21 21 1.17 0.34 3.441 <0.001 Body awareness/interoception

Duschek et al., 2017 45 31 0.518 0.212 2.443 <0.05 Body awareness/interoception
Martinez et al., 2018 14 13 0.61 0.285 2.140 <0.05 Body awareness/interoception

14 13 0.48 0.278 1.364 0.173 Body image/Body esteem
Schmitz et al., 2021 55 55 0.161 0.193 0.834 0.404 Body awareness/interoception
Rost et al. 2017 47 45 0.67 0.205 3.268 <0.05 Body awareness/interoception
Valenzuela-
Moguillansky et al., 2017

30 29 0.284 0.262 1.084 0.278 Body awareness/interoception

Table 5. Main meta-analytic findings

Pooled effect size Residual heterogeneity test

Estimate (SE) t df P Qₑ df P

Overall results (BA/I + BI + BE) 0.993 (0.125) 7.923 4.264 0.001 131.257 9 <0.001
Body awareness/interoception 0.470 (0.09) 5.240 4.816 <0.05 9.282 7 0.233
Body image 1.528 (1.391) 1.098 1 0.470 25.440 2 <0.001

BA/I, Body Awareness/Interoception; BE, Body esteem; BI, Body Image.

Schmitz

Valenzuela-Moguillansky

Rost

Martinez-b

Martinez-a

Duschek

Borg-b

Borg-a

Berk-c

Berk-b

Berk-a

Akklaya

Model Information

Heterogeneity: Q(9) = 131.26, p < 0.001

Moderaton: F(2, 2.12) = 7.74, p < 0.106

t(4.26) = 7.92, p < 0.001

0 2 4

Effect Size

6

Pooled Estimate

0.16 (–0.22, 0.54)

0.28 (–0.23, 0.80)

0.67 (0.27, 1.07)

0.48 (–0.06, 1.02)

0.61 (0.05, 1.17)

0.52 (0.10, 0.93)

1.17 (0.50, 1.84)

0.21 (–0.40, 0.81)

4.56 (3.98, 5.14)

2.68 (2.14, 3.21)

0.54 (0.09, 1.00)

1.69 (1.25, 2.14)

PI (0.42, 1.56)

0.99 (0.65, 1.33)

Fig. 2 Forest plot of included studies.
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consistent with a high I2 (93.1%). Given the limited number of
included studies and the high heterogeneity, meta-analytic and meta-
regression results should be interpreted with caution.

To account for this heterogeneity, we chose to perform a meta-
regression introducing body awareness/interoception and body image as
predictors; the construct body esteem was excluded from this analysis
because it was represented by a single study (Martínez et al., 2018).
The omnibus test revealed overall significance of the model (F(1, 1.96)
= 20.34, P = 0.048). When assessed individually, both included con-
structs showed moderate positive effects, as displayed in Table 6.

As Table 7 illustrate, no significant evidence of publication bias
was detected using Egger’s test (z = �1.08, p = 0.318); however, the
small number of studies may limit the power to detect asymmetry.
The results of the meta-analysis for body awareness/interoception are
summarized in Figure 3.

Given the meta-regression results, we chose to analyze body
awareness/interoception and body image separately through a sub-
group analysis: studies assessing the former construct showed no sig-
nificant heterogeneity (Qₑ(7) = 9.28, p = 0.233) and a moderate
effect size (d = 0.47, P < 0.05). In contrast, the pooled effect size for
body image was statistically insignificant (d = 1.53, p = 0.47) and
showed substantial heterogeneity (Qₑ(2) = 25.44, P < 0.001). Both
depression and anxiety were included as moderators; see Figs 2,4 for
the respective forest plots.

To further explore sources of heterogeneity in the body image
domain, we performed a separate meta-regression that included
depression and anxiety as moderators, as they were reported as crucial
features of FM patients in all these studies. Depressive symptoms sig-
nificantly moderate the effect size in a univariate model (b = 2.419,
SE = 0.082, t(1, 29) = 29.58, P < 0.05); however, when both depres-
sion and anxiety were included in a multivariate model, their individ-
ual contributions were no longer statistically significant, likely due to
high collinearity (see Table 8 and Figure 5).

Discussion
This review analyzed 25 studies that investigated different dimensions
of the bodily self in FM and provided meta-analytic findings on
8 studies focused on three specific constructs. Quantitative and quali-
tative data reported in all included studies, along with our meta-
analytic results, support the existence of recurrent alterations in body
image, body schema and perceptual body representation, and
body awareness and interoceptive processes, as reported across the
included studies (e.g.,50,54,61,66). These disorders are not limited to
the subjective and phenomenological sphere; FM, in fact, affects both
the lived experience of the body and its cognitive and perceptual

representations. In particular, evidence from both quantitative
(e.g., variability in interoceptive profiles and body image distur-
bances) and qualitative studies (e.g., the identification of experiential
profiles such as the ‘Disconnected Body’) suggests the presence of
heterogeneous patterns of bodily self-alterations rather than a uniform
profile.22,63 Rather than clearly defined subtypes, these findings point
to variability in how bodily disturbances manifest across patients,
highlighting the heterogeneity of the condition. This supports the con-
cept of FM as a continuum of symptom severity and somatic-affective
manifestations rather than as a discrete disorder.69 Consequently, FM
can be interpreted as a spectrum of conditions, encompassing differ-
ent clinical presentations; this underscores the importance of person-
alized assessment and intervention strategies.

The literature confirms that body perception is a crucial issue in
chronic conditions. In this line, patients who perceive their bodies as
‘manageable’ show better body esteem, particularly in terms of body
appreciation.70 Conversely, several chronic conditions (e.g., renal fail-
ure on dialysis, endometriosis, lupus) are associated with body dissatis-
faction and feelings of alienation from one’s body,71–73 indicating that
changes in body image should be considered intrinsic characteristics of
chronic disease, with a direct negative impact on quality of life. In this

Table 6. Meta-regression results

95% CI

F df₁ df2 P Estimate (SE) t df P Lower Upper

Construct 20.339 1 1.961 0.048 Intercept 0.474 (0.094) 5.015 4.832 <0.05 0.228 0.719
Construct (body image) 1.565 (0.347) 4.510 1.961 0.048 0.043 3.087

Table 7. Funnel plot asymmetry test

Asymmetry test Limit estimate

Estimates z P Estimate Lower 95% CI Upper 95% CI

12 0.998 0.318 �1.084 �5.488 3.320

–1

0.35

0.30

0.25

0.20

S
ta

n
d
a
rd

 E
rr

o
r

0.15

0.10

0.05

0.00

0 1 2

Effect Size

3 4 5

Schmitz

Valenzuela-Moguillansky

Rost

Martinez-b
Martinez-a

Duschek

Borg-b

Borg-a
Berk-c

Berk-b

Berk-a Akklaya

Fig. 3 Forest plot for body awareness/interoception.
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regard, our meta-analytic findings highlight that depressive symptoms
may play a pivotal role in shaping these FM patients’ perception of
their own body, consistent with other works.3 The non-significance of
anxiety and depression as moderators of body image in our study when
taken together may reflect shared variance between these variables,
which are closely related constructs in FM, making it difficult to disen-
tangle their independent contributions. In addition, the limited number
of studies and the heterogeneity in anxiety measurement may have fur-
ther reduced the statistical power of the model (Figs 4,5).

With regard to interoception, a complex pattern is observed in
people with FM, who usually exhibit high scores in ‘noticing’ but
lower scores in ‘trusting’, ‘attentional regulation’, and ‘not
distracting’,22,46,62,63 suggesting heightened attention accompanied by
low trust and regulatory difficulties. Importantly, findings across stud-
ies suggest a dissociation between different interoceptive dimensions
rather than a uniform deficit. While self-reported interoceptive sensi-
bility is often elevated, objective measures of interoceptive accuracy
(e.g., heartbeat detection tasks) yield mixed results, with some studies

Table 8. Meta-regression for body image

95% CI

Estimate Standard error t df P Lower Upper

Intercept �1.580 1.288 �1.227 1.006 0.434 �17.699 14.540
Depression 2.419 0.082 29.579 1.287 0.009 1.795 3.043
Intercept �2.424 2.285 �1.061 1.000 0.481 �31.460 26.612
Depression 2.193 0.234 9.373 1.000 0.068 �0.780 5.165
Anxiety 0.507 0.495 1.024 1.000 0.492 �5.787 6.802
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reporting no differences or even increased accuracy in FM patients.
These findings align with a broader picture that highlights
reduced interoception accuracy in patients with chronic
pain11,54,74 and concurrent hypersensitivity to bodily signals.47,60

A recent meta-analysis confirmed that patterns of reduced accu-
racy and/or increased sensibility are recurring characteristics in
patients with chronic pain and may contribute to distortions in
body perception and the chronicity of pain.75 This combination
can be interpreted as a dissociation between the different intero-
ceptive dimensions (i.e., accuracy, sensibility, and aware-
ness)35,76,77 with important implications for interoception-based
clinical treatments.11 While most of the included studies using the
MAIA indicate heightened attention but low trust and regulation
in FM patients, one study reported no significant differences com-
pared to healthy controls.51 This discrepancy may be related to
methodological differences, including variations in sample char-
acteristics, cultural factors, or differences in symptom severity.
Such inconsistencies underscore the need for replication studies
and careful consideration of contextual factors when interpreting
interoceptive profiles in FM.

In addition, meta-analytic results on body awareness revealed a
moderate yet significant impairment in this domain among patients
diagnosed with FM compared to healthy controls. Furthermore, the
absence of heterogeneity among this cluster of studies may support
the idea that interoception and body awareness are partially over-
lapping dimensions of the bodily self, despite being theoretically
distinct – consistent with the definition adopted in this review, in
which interoception is understood as a component of the broader con-
struct of body awareness.

As already mentioned, psychological comorbidities such as
depression and anxiety are often observed in patients with FM3; these
disorders further influence interoception. For example, low levels of
interoceptive accuracy have been reported in individuals with depres-
sion, eating disorders, and somatoform disorders, while high intero-
ceptive sensibility is more frequently associated with symptoms of
anxiety.35,76 The relationship between the body and pain is also
influenced by psychological and emotional factors. Stress, anxiety,
and depression, for example, can alter pain transmission pathways
and increase sensitivity to nociceptive stimuli. In addition, individuals
with chronic pain often report additional somatic symptoms, such as
fatigue, sleep disturbances, and cognitive dysfunction, which further
complicate the interaction between bodily processes and pain percep-
tion. These influences underscore the need to adopt an integrated bio-
psychosocial perspective when examining chronic pain conditions
such as FM.78 Stress response systems, such as the hypothalamic–
pituitary–adrenal (HPA) axis and the autonomic nervous system, are
often dysregulated in patients with chronic pain. These alterations can
substantially influence the body’s physiological response to pain and
contribute to the exacerbation of symptoms.

This dysfunction highlights the complex neurobiological basis of
chronic pain and supports the need for research that integrates neuro-
endocrine and autonomic markers into the study of pain mechanisms
and their clinical management.78

Overall, evidence shows that interoception in chronic conditions,
including FM, is altered and that different subscales directly modulate
symptom perception and its impact on quality of life.12 Interventions
aimed at increasing interoceptive awareness (e.g., mindfulness-based
interventions and body awareness therapies) can improve pain and
reduce associated psychological symptoms, such as anxiety
and depression.79,80 Overall, these findings have important implica-
tions for clinical practice and health policy in FM management, par-
ticularly regarding the need to integrate systematic assessment of
bodily self-disturbances (including interoception, body image, body
schema, and perceptual body representation) into multidisciplinary
evaluation protocols and to develop targeted, individualized interven-
tions addressing these dimensions within a biopsychosocial
framework.

Alterations of the Bodily Self in Fibromyalgia:
Mechanisms and Manifestations
Alterations in bodily self-perception in chronic pain, and therefore
also in FM, could result from maladaptive neuroplasticity processes
involving bodily representation networks.22,81–84 Central sensitization
represents a key mechanism that amplifies neural transmission and
contributes to an increased salience of bodily signals, rather than a
uniform increase in interoceptive accuracy.64,85 In this framework,
bodily hypervigilance in FM refers to a persistent and excessive mon-
itoring of internal (e.g., visceral, proprioceptive) and external
(e.g., tactile, environmental) bodily sensations, which may underlie
the amplified perception of both painful and non-painful stimuli.60,86

Such heightened attention to bodily cues can exacerbate symptom
awareness and distress, thereby sustaining central sensitization mecha-
nisms over time. Furthermore, increased body schema plasticity47,58

would reflect changes in somatosensory, parietal, and insular areas,
while neuroimaging studies have shown alterations in the thalamus,
anterior cingulate cortex, and insula associated with increased sensi-
tivity to pain, stress, and catastrophizing.87–90 FM patients’ difficulties
in motor imagery and kinesthetic representation may be modulated by
symptom duration and disease severity. Longer disease history and
higher symptom intensity appear to increase the likelihood of devel-
oping alterations in the mental representation of action, suggesting
that prolonged nociceptive input may exacerbate disruptions in body
schema and sensorimotor integration.61 This highlights the progres-
sive nature of body schema disturbances in FM and underscores the
importance of early interventions targeting body awareness and motor
imagery.

The relationship between pain and the parietal cortex is complex
and multifaceted, with important implications for chronic pain condi-
tions such as FM. The parietal cortex plays a central role in integrat-
ing sensory information from different modalities, contributing to the
construction and updating of both body schema and perceptual body
representation. Alterations in this integrated capacity may help
explain why patients with FM often report amplified and poorly local-
ized pain, as well as difficulty distinguishing painful from non-painful
sensations. This altered sensory processing is observable in the phe-
nomenon of allodynia, in which normally non-painful stimuli are per-
ceived as painful.91 In addition to sensory integration, the parietal
cortex contributes to modulation processes through which contextual
factors, expectations, and body-related feedback influence pain per-
ception. This is particularly relevant in FM, where heightened atten-
tional focus on bodily sensations and disturbances in body schema
and perceptual body representation have been consistently observed.
Clinical evidence further shows that parietal dysfunction may lead to
atypical pain-related experiences, including distortions in body aware-
ness and pain asymbolia, which mirror phenomena frequently
described in chronic pain syndromes. Taken together, these findings
highlight the parietal cortex as a crucial target for understanding the
mechanisms underlying pain amplification in FM and suggest that
interventions aimed at improving body awareness and recalibrating
body schema and perceptual body representation may hold therapeu-
tic potential for this patient population.88

These data also seem to support the bidirectional relationship
between pain and body representations. For instance, the sense of
ownership can modulate the painful experience, generating either
analgesic or hyperalgesic effects, while pain compromises motor
imagery in the affected areas.92

On a clinical-functional level, multisystemic dysregulation
affects both afferent and efferent circuits.93–95 Fear of pain promotes
avoidance behaviors that alter motor patterns, reducing agility and
coordination and leading to a progressive loss of body confidence, as
confirmed by the negative correlation between the ‘trusting’ dimen-
sion of the MAIA and the impact of the disease.66 The involvement
of small nerve fibers also appears to be crucial. Notably, body percep-
tion disorders are associated with symptoms of small fiber neuropa-
thy, which affects about half of FM patients.18,96 At the same time,
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interoception presents paradoxical characteristics. Patients report high
awareness of bodily sensations but poor functional confidence, with
difficulty detaching themselves from somatic perceptions and regulat-
ing their attention.68,97 Emotional-cognitive factors, such as depres-
sion, anxiety, catastrophizing, and alexithymia, seem to function as
both antecedents and consequences of bodily self-alterations, fueling
vicious cycles that maintain and aggravate symptoms.3,60,62 From this
perspective, interoceptive impairment plays a central role in emotional
regulation. According to the somatic marker hypothesis,98 physiologi-
cal representations contribute to behavioral adaptation, but poor inter-
oceptive awareness reduces control over the body and increases
hypochondriacal concerns.54,98

Furthermore, excessive attention to symptoms amplifies psycho-
logical distress, further reinforcing this cycle.62,99 This excessive
monitoring of symptoms reflects bodily hypervigilance, whereby indi-
viduals pay disproportionate attention to bodily sensations and poten-
tial signs of threat.86,100 In FM, this hypervigilant attitude may
amplify the salience and subjective intensity of bodily sensations and
contribute to distorted body awareness, thus maintaining the vicious
cycle between pain and emotional distress. Furthermore, according to
the generalized hypervigilance hypothesis (GHH), individuals with
FM tend to devote disproportionate attention not only to pain-related
stimuli but also to a wide range of sensory events, such as light,
sound, touch, and temperature changes. This increased attention may
amplify the salience of painful and non-painful sensations, leading to
an intensified perception of bodily experiences. As a consequence,
patients may become more prone to maladaptive emotional and
behavioral responses, such as avoidance, catastrophizing,
and increased functional impairment. The GHH therefore provides a
valuable framework for understanding how attentional biases toward
sensory input could contribute to the maintenance and exacerbation
of symptomatology in FM.60

Embodiment also shows paradoxical aspects. In fact, higher
levels of perceptual alterations predict a greater degree of embodi-
ment toward external stimuli,22 and the disruption of implicit knowl-
edge of body topography – which can be understood as a disruption
of body schema – can generate the sensation of pain without perceiv-
ing it as one’s own,65 signaling a brain–body desynchronization typi-
cal of FM.101 Body distortions, while constituting a form of adaptive
plasticity that facilitates the incorporation of virtual bodies,102,103 tend
to persist even when pain improves, suggesting a strong emotional-
affective component independent of nociception.47,58,104 Qualitative
evidence supports this interpretation: patients frequently describe their
bodies as alienated, unreliable, or disconnected from the self,53,55 and
the persistence of these experiences – even in the absence of acute
pain – underscores the affective and identity-related dimensions of
bodily self-disturbance in FM. Despite this, they remain susceptible
to cognitive-behavioral interventions aimed at improving body aware-
ness and restructuring body image,105,106 in line with the dynamic
and reciprocal nature of the interactions between pain and body
representations.92

These findings carry specific implications for intervention, which
can be differentiated according to the three domains examined in this
review. For body image and body esteem, cognitive-behavioral and
acceptance-based approaches targeting maladaptive body-related cog-
nitions and evaluative attitudes appear particularly suited, given the
affective and identity-related dimensions of body image disturbance
documented in FM.105 For body schema and perceptual body repre-
sentation, sensory re-education, graded motor imagery, and virtual
reality-based embodiment paradigms represent promising avenues,
given FM patients’ documented susceptibility to bodily illusions and
altered multisensory integration.9,22 For body awareness and inter-
oception, mindfulness-based and body awareness therapies have dem-
onstrated efficacy in improving interoceptive sensibility and reducing
hypervigilance in chronic pain populations79 and appear particularly
suited to the paradoxical interoceptive profile observed in FM,
characterized by heightened noticing alongside reduced trusting and
attentional regulation. Given the high comorbidity between bodily

self-disturbances and psychological symptoms in FM, multimodal
interventions integrating somatic, cognitive, and emotional compo-
nents are likely to be most effective.

In addition, given the affective dimension underlying body dis-
tortions, therapeutic approaches explicitly targeting this component
are warranted. Emotion-focused strategies could contribute to reduc-
ing distress associated with altered bodily self-perception and foster-
ing a more compassionate relationship with one’s body, thereby
improving overall quality of life in FM.

Limitations and Future Directions
It is necessary to acknowledge some limitations of this review. The lit-
erature has limitations, including the predominance of cross-sectional
designs, small and clinically heterogeneous samples, and the use of
assessment tools that are not always validated for populations affected
by FM. Furthermore, despite an overall sufficient number of studies for
a qualitative synthesis, quantitative evidence remains heterogeneous
across different areas of body image and has limited the scope of quan-
titative analyses and highlights important gaps in the literature. The
homogeneity of samples further limits validity, as most studies predom-
inantly involved female, white, and Western participants.

Furthermore, the frequent use of healthy control groups limits
the specificity of the alterations observed; the inclusion of comparison
groups with other chronic pain conditions would help clarify whether
body image disturbances are specific to FM or represent trans-
diagnostic characteristics of chronic pain.

Another relevant limitation concerns the widespread use of self-
assessment measures which, while essential for capturing subjective
experience, may be influenced by social desirability and cultural
norms. Integrating subjective assessments with objective or clinician-
rated measures would help improve interpretability.

Future studies should prioritize longitudinal designs and mixed
methods to investigate the processes linking FM symptoms and bodily
self-disorders. Combining phenomenological data with neurobiological
markers (e.g., neuroimaging, autonomic and small fiber measures) may
clarify underlying mechanisms and support the identification of clini-
cally meaningful biomarkers. Finally, the development and standardiza-
tion of sensitive and FM-specific tools, along with the evaluation of
targeted interventions such as embodiment-based therapies, sensory re-
education, and interoceptive regulation, will be critical to improving
both the quality of research and patient-centered clinical practice.

Conclusion
This systematic review highlights how FM involves widespread alter-
ations of the bodily self, affecting body image and body esteem, body
schema and perceptual body representation, and body awareness and
interoceptive functioning. These disturbances manifest both subjec-
tively, through experiences of estrangement and alienation from the
body, and objectively, through experimental tasks documenting diffi-
culties in multisensory and representational integration. The body of
evidence suggests that FM is not only a painful syndrome but also a
condition that profoundly compromises the way people perceive and
experience their bodies.

From a clinical perspective, these alterations require therapeutic
interventions that go beyond pain reduction and include strategies
aimed at improving body awareness and promoting interoceptive reg-
ulation. Integrated interventions, such as sensory training,
embodiment-based therapies, interoceptive approaches, and body-
centered psychotherapies, may represent promising options.

Future longitudinal and multicenter studies, integrating subjec-
tive and neurobiological measures, will be crucial for a deeper under-
standing of the underlying mechanisms and the development of
personalized clinical protocols.
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