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Bodily experiences in multiple
sclerosis: functional neurological
symptoms, body image
dissatisfaction, and disordered
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review

Samuela Tarantino'*, Martina Proietti Checchi!, Laura Papetti?,
Gabriele Monte!, Michela Ada Noris Ferilli' and
Massimiliano Valeriani!??

!Developmental Neurology Unit, Bambino Gesu Children’s Hospital, Istituto di Ricovero e Cura a
Carattere Scientifico (IRCCS), Rome, Italy, 2Systems Medicine Department, Tor Vergata University of
Rome, Rome, ltaly, *Translational Pain Neuroscience and Precision Medicine, CNAP, Department of
Health Science and Technology, School of Medicine, Aalborg University, Aalborg, Denmark

Multiple sclerosis (MS) is a chronic disease of the central nervous system,
associated with a range of physical, cognitive, and psychological difficulties.
Beyond classical neurological symptoms, disturbances in bodily experience,
including functional neurological symptoms, somatization, body-image
disturbances, and disordered eating behaviors, represent an underrecognized,
yet clinically relevant dimension of the disease. This narrative review synthesizes
evidence from adult and pediatric populations, highlighting the frequent
co-occurrence of these disturbances with MS and their associations with
psychological symptoms, reduced quality of life, and functional impairment.
Across studies, these manifestations appear to be shaped by a complex interplay
of psychological vulnerability (e.g., depression, anxiety, perceived stigma,
and low self-esteem), disease-related characteristics (such as disability level
and disease course), and contextual factors including stress and treatment
experiences, rather than being solely attributable to neurological pathology,
such as demyelinating lesions, axonal damage, or brain atrophy. Notably, the
relationship with objective disease markers is often modest or inconsistent,
underscoring the importance of considering non-organic contributors to bodily
experience. The limited available literature suggests that disturbances in bodily
experience represent a clinically relevant yet underexplored dimension of
MS, particularly in pediatric populations, warranting greater attention in both
research and clinical assessment.

KEYWORDS

bodily experience, body-image disturbance, disordered eating, functional neurological
symptoms, multiple sclerosis

1 Introduction

Multiple sclerosis (MS) is a chronic autoimmune and neuroinflammatory disease
of the central nervous system characterized by demyelination, neurodegeneration, and
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a heterogeneous spectrum of physical and cognitive impairments,
including motor dysfunction, sensory disturbances, fatigue, and
cognitive decline (Jellinger, 2024; Mey et al., 2023; Mohammed,
2024). Although MS typically presents in adulthood, pediatric-
onset MS (POMS) accounts for approximately 3%—5% of cases and
carries unique developmental implications, including cognitive,
behavioral, and academic functioning (Brola and Steinborn, 2020;
Fisher et al., 2020; Tarantino etal., 2024). Beyond neurological
symptoms, MS strongly influences psychological functioning,
emotional wellbeing, and overall quality of life (Gil-Gonzadlez et al.,
2020; Goksel Karatepe et al., 2011; McKay et al., 2020). MS also
affects multiple dimensions of bodily experience, encompassing
the perception and interpretation of bodily sensations, the
subjective experience and evaluation of the body, and body-related
behaviors. Among these, functional neurological symptoms
(FNS) and somatization, body image disturbance (BID), and
disordered eating behaviors (DEBs) represent clinically relevant
manifestations of altered bodily experience, with potential
implications for psychological wellbeing and daily functioning
2022; 2022;
Conceigao and Goldschmidt, 2019). Psychological comorbidities

(American Psychiatric Association, Prnjak et al.,
are particularly frequent in MS, with mood and anxiety disorders
affecting approximately 30% of individuals with MS (Marrie et al.,
2015; Peresetal., 2022; Zhangetal., 2023). Based on available
evidence, similar psychological difficulties are also reported in
POMS populations, indicating that these challenges extend across
developmental stages (Fisher etal., 2020; Tarantino etal., 2024).
These symptoms often interact with physical limitations such as
fatigue, pain, and reduced mobility, producing reciprocal effects
that exacerbate distress and complicate disease management
(Brown et al., 2008; Marck et al., 2017). Across chronic medical
conditions affecting both pediatric and adult populations,
persistent physical symptoms and alteration in bodily functioning
can heighten attention to internal bodily sensations and
(Ceruttietal., 2017; Locatelli et al.,
2023; Wolters et al., 2022). Alterations in bodily awareness or a

increase somatic focus
diminished sense of bodily control may further intensify this focus,
increasing the likelihood of misinterpreting bodily sensations
(Locatelli et al., 2023; Wolters et al., 2022).

From a neurocognitive perspective, interoceptive processing is
supported by distributed brain networks involved in the integration
and interpretation of bodily signals, including the insula, anterior
cingulate cortex, thalamus, and parietal regions. These systems are
involved in the continuous updating of internal bodily states, and
emerging evidence suggests that alterations within these networks
may be associated with changes in bodily awareness and symptom
salience (Salamone et al., 2018; Gonzalez Campo et al., 2020).

In MS lesion burden and inflammatory activity may be
associated with alterations in these interoceptive and sensorimotor
networks, potentially contributing to changes in bodily signal
processing (Carotenuto etal., 2020, 2023; Raimo etal., 2024;
Gonzalez Campo et al., 2020). Such alterations may, in turn,
be linked to increased attentional focus on bodily sensations
and to the misinterpretation of ambiguous or benign physical
signals. At a further level, MS-related neuroinflammatory
processes may also influence broader neuromodulatory systems,
including dopaminergic and serotonergic signaling. These systems
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are involved in the regulation of interoceptive, affective, and
motivational processes, and their dysregulation has been proposed
to contribute to fatigue, emotional disturbances, and altered reward
processing in MS (Courtiol et al., 2021; Carotenuto et al., 2023).

One important dimension of bodily experience concerns
the perception and interpretation of physical symptoms. FNS
and somatization refer to alterations in symptom perception
and expression, characterized by heightened attention to bodily
sensations and an increased tendency to experience or report
symptoms that may not be fully explained by underlying
disease mechanisms alone (American Psychiatric Association,
2022; Espayetal, 2018; Stoneetal, 2005; Kroenke, 2003;
Lipowski, 1988). In MS, symptoms such as fatigue, sensory
disturbances, pain, and visual or motor difficulties may amplify
somatic vigilance and, in some cases, contribute to somatization
(i.e., the tendency to express psychological distress through
physical complaints) or functional neurological symptoms (i.e.,
neurological symptoms inconsistent with recognized disease
mechanisms), particularly when reported symptom severity
is disproportionate to objective clinical or neurophysiological
findings (American Psychiatric Association, 2022; Kroenke,
2003; Espayetal, 2018; Stoneetal, 2005; Walzletal, 2022;
Piliavska et al., 2023). Although these conditions are diagnostically
distinct, they are often considered within a shared framework
of symptom perception due to overlapping cognitive and
perceptual features, including heightened attention to bodily
sensations and increased likelihood of interpreting ambiguous
interoceptive signals as signs of dysfunction (Stoneetal,
2005; Wolters et al., 2022). This shared perspective is broadly
consistent with interoceptive and predictive processing accounts
of symptom perception, which suggest that prior expectations may
influence the experience and interpretation of bodily sensations
(Wolters et al., 2022).

Another important dimension of bodily experience concerns
the subjective experience and evaluation of the body. BID refers
to negative perceptions, thoughts, and feelings about one’s own
body, which may influence self-esteem, psychosocial adjustment,
and overall wellbeing (Prnjak et al., 2022).

Changes in physical functioning, appearance, and activity
affect body self-
esteem, and psychosocial adjustment (Barbagallo etal., 2024;
Gholizadeh et al., 2019; Kumar, 2023; Liuetal., 2019; Pinquart,
2013; Senkowski and Heinz, 2016). These mechanisms are also

limitations can negatively satisfaction,

relevant to MS, since the unpredictability of symptoms, alterations
in physical condition, and treatment-related effects may shape
body image and influence the subjective experience of the body
(Lo Buono et al., 2023; Brehenyetal., 2026; Pfaffenberger et al.,
2011).

A related, yet distinct, dimension of bodily experience
attitudes DEBs
encompass maladaptive eating attitudes or behaviors, such as

concerns  eating-related and  behaviors.
restrictive eating, binge eating, or compensatory behaviors,
that may occur without fulfilling the diagnostic criteria for
an eating disorder (American Psychiatric Association, 2022;
Conceigdo and Goldschmidt, 2019).

Treatments such as corticosteroids, which can induce weight

gain or change body composition, may further contribute to

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1890987
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Tarantino et al.

body dissatisfaction and lower self-esteem, potentially increasing
the risk of disordered eating behaviors (DEBs) (Fornari etal,
2001). These considerations are particularly salient in POMS,
which emerges during a developmental period characterized by
heightened self-awareness, social comparison, and sensitivity to
perceived physical differences (MacAllister etal., 2007; Novak,
2025). Adolescents with MS must navigate disease-related bodily
changes alongside puberty and identity formation, which may
intensify emotional distress, somatic concerns, and body image
difficulties (Novak, 2025).

Despite growing interest in bodily experience in MS, research
on somatization, functional symptoms, body image, and eating
behaviors remains limited, especially in pediatric populations.
This gap highlights the importance of examining how MS affects
multiple dimensions of bodily experience across the lifespan and
their impact on psychological wellbeing and daily functioning.

1.1 Aims

This review aims to synthesize current evidence on MS by
addressing: (1) FNS and somatization, as well BID and DEBs,
highlighting how these aspects shape patients’ bodily experience;
and (2) potential factors associated with these difficulties, including
disease-related, psychological, social, and life-span variables, to
provide a comprehensive understanding of the mechanisms
influencing patients’ experiences across the lifespan.

2 Methods
2.1 Search strategy

This narrative review synthesizes current evidence on
psychological manifestations involving bodily experience in
MS, with a specific focus on FNS, somatization, BID, and DEBs
across the lifespan. A narrative approach was adopted due to the
considerable heterogeneity in study designs, assessment methods,
sample characteristics, and outcome measures, as well as the
predominance of small samples and case reports in this research
area. The primary aim was to provide a comprehensive qualitative
synthesis of the available evidence. The literature search and study
selection followed predefined procedures while maintaining the
interpretative nature of a narrative review. This review adopts
a structured narrative approach with systematic search and
screening procedures, balancing methodological transparency with
interpretative flexibility.

The literature was comprehensively searched in PubMed and
Web of Science. These databases were selected because they provide
broad and complementary coverage of biomedical, neurological,
and psychosocial research, including studies conducted in
both adult and pediatric MS populations. Considering the
substantial overlap in indexing with other major databases,
these two sources were considered sufficient to capture the
relevant peer-reviewed literature for the purposes of this
narrative review. Only peer-reviewed publications written in
English were included. Studies published up to March 2026
were analyzed.
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Search terms combined keywords related to MS and the specific
symptom-related and body-related outcomes examined in this
review, including:

» <

e Population: “multiple sclerosis,” “pediatric-onset MS”

e Functional symptoms: “functional neurological symptoms,”
“functional neurological disorder,” “somatization”

e Body-image related outcomes: “body image disturbances,” “body
dissatisfaction”

o Eating-related outcomes: “disordered eating,” “eating disorders”
An example search string used was:

sclerosis” OR MS”) AND

(“functional neurological symptoms” OR “functional neurological

(“multiple “pediatric-onset
disorder” OR “somatization” OR “body image disturbances”
OR “body dissatisfaction” OR “disordered eating” OR
“eating disorders”).

In addition, manual screening of the reference lists of relevant
reviews and empirical studies was conducted to identify additional
potentially eligible publications.

2.2 Inclusion and exclusion criteria

Studies were considered eligible if they included adults or
children/adolescents diagnosed with MS, regardless of clinical
subtype, and reported on functional neurological symptoms,
somatization, BID, or BEDs. Eligible studies comprised empirical
research and peer-reviewed case reports describing clinically
relevant manifestations. Case reports were included when peer-
reviewed and indexed, given their potential relevance in capturing
rare or complex clinical presentations in MS populations. Studies
were excluded if they focused exclusively on neurological,
pharmacological, or rehabilitation outcomes without addressing
symptom-related aspects connected to bodily experience, or if
they examined eating behaviors solely in relation to metabolic,
nutritional, or dietary interventions. Conference abstracts,
editorials, commentaries, and non-peer-reviewed publications
were also excluded. Studies including small samples (<30
participants) were considered with caution; however, they were
retained when they provided clinically meaningful insights into the

phenomena of interest in MS.

2.3 Study selection

The study selection process was conducted in two phases.

2.3.1 Phase 1—Title and abstract screening:

Duplicate records identified through database searches were
first removed to ensure that only unique articles were considered.
Two independent reviewers (S.T. and M.P.C.) screened the titles
and abstracts of the remaining records to identify studies potentially
relevant to FNS, somatization or body image-related constructs in
MS populations. Screening explicitly included relevance to BID as
part of the eligibility criteria. Articles clearly unrelated to these
domains were excluded at this stage. When the relevance of a
study was unclear, or when disagreements arose between the two
reviewers, the article was retained for full-text evaluation.
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1845 potentially relevant articles
according to search study from
databases

224 duplicates

conference abstracts, non-peer-reviewed articles,
studies on neurological diseases other than MS, and
studies focusing only on biological or neurological

1509 deleted: studies not published in English,

outcomes

| -
1621were screened
|
112 articles were analyzed for more
details
«—

!

21 studies included

91 deleted: studies not focused on bodily experiences
of MS, addressing eating behaviors solely in the

context of metabolic or dietary interventions

FIGURE 1

10), BID (n = 7), and DEBs (n = 4).

Flow diagram of the study methodology. Of the 21 reports considered, 19 were directly included studies and 2 were additional cases identified
through cited references. Eighteen reports involved adults with MS and 3 pediatric/adolescent cases (<18 years). By domain: FNS/somatization (n

2.3.2 Phase 2—Full-text screening:

Three additional reviewers (L.P., G.M., and M.A.N.F.)
independently assessed the full texts of the selected articles to
confirm eligibility according to the predefined inclusion criteria.
Studies that did not meet these criteria were excluded (Figure 1).
Discrepancies among reviewers were resolved through discussion
and consensus under the supervision of the senior author (M.V.).
Given the narrative design of the review, no formal statistical
measure of inter-rater reliability (e.g., Cohen’s kappa) was
calculated. Consequently, coding agreement was not quantified in
terms of percentages; instead, agreement was achieved iteratively
through discussion and consensus during the screening and
coding process.

2.4 Data extraction and synthesis

For each included study, the following information

was extracted:

e Sample characteristics (MS subtype, age, sample size, and
presence of control groups).

e Outcomes assessed, including functional neurological
symptoms, somatization, BID, and BEDs.

e Main findings related to psychological manifestations

involving bodily experience.

The evidence was synthesized using a thematic narrative
approach, distinguishing between adult
and POMS.

The narrative synthesis followed three main steps:

MS populations
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1. Preliminary synthesis: studies were organized according to
the principal thematic domains addressed in this review,
including functional neurological symptoms and somatization,
BID, and BEDs

. Exploration of relationships: similarities and discrepancies
across studies were examined, with particular attention to
clinical and disease-related factors potentially associated with
these phenomena.

. Assessment of the synthesis: findings were qualitatively
summarized, giving greater narrative weight to studies with
larger samples or stronger methodological designs.

Case reports and studies with very small samples were
also considered when they provided clinically relevant insights,
although their limited generalizability was explicitly acknowledged.

No formal risk-of-bias or methodological quality assessment
was conducted due to limited comparability across study types.
Instead, the methodological characteristics of the included studies
were considered during the narrative synthesis, based on extracted
study characteristics (e.g., study design, sample size, population,
and outcomes) reported in the summary table (Table 1). Given the
narrative nature of this review, findings were integrated through a
narrative synthesis approach.

3 Results

3.1 Functional neurological symptoms and
somatization

Functional neurological symptoms (FNS) are neurological
signs that are inconsistent with recognized disease mechanisms.
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TABLE 1 Summary of articles included in the review.

Author (year)

Breheny et al. (2026)

Sample

104 MS patients diagnosis:
RRMS 79.8%, PPMS 9.6%,
SPMS 5.8%

Age: 44.04 & 11.33 years.
85 females (81.7%)

19 males (18.3%).

101 healthy controls

Age: 38.43 £ 13.16 years.
84 females (83.2%)

17 males (16.8%).

Study design

Cross-sectional

case-control study

Study definition
of constructs

Body image
(appreciation and
dissatisfaction); sexual
functioning;
interoception;

psychological distress

Measures

MSISQ-15; BAS-2; BISS;
MAIA-2; HADS; SF-36;
PDDS

Sample type and
recruitment

Community-based MS
sample recruited
through the MS Society
of Ireland and social

media

Main findings

MS had more sexual
dysfunction, lower body
appreciation, higher
anxiety/depression; body
appreciation predicted sexual

function

Limitations

Cross-sectional design;
self-report measures;
predominantly female

sample

Bruce and Arnett

(2008)

53 MS patients diagnosis: RRMS
58%, SPMS 28%, PPMS 11%, PR
2%

Longitudinal

observational study

Psychopathology;
somatization;

depression; anxiety;

SCL-90-R; BDI-II;
CMDI; EDSS

Community-based MS
sample recruited

through neurologists and

Psychological distress largely
stable; up to 52% had elevated

symptoms; somatization and

No control group;
self-report measures;

attrition over follow-up;

One patient aged 17 years; one
with childhood-onset MS (first

event at age 5 years, diagnosis at

functional relapses);
psychological stress;

anxiety; depression;

examination; brain and
orbital MRI; visual
evoked potentials; EDSS;

recruited from a tertiary

MS center

MS relapses; inconsistent with
exam/MRI; rapid or atypical

recovery; associated with

Age:46.6 £7.6t049.5+ 7.7 disability; cognitive MS support groups) OCD most frequent; depression, | not MS-specific
years functioning anxiety, psychoticism also
41 females (77%), 12 males common; somatization
(23%) correlated with disability
Controls: none
Carbonell et al. (2014) | Two pediatric MS patients. Case series ENS (including Clinical/neurological Pediatric MS patients Functional relapses mimicked Very small sample; no

control group; case series
design; potential

misclassification of

diagnosis: MS 77%, CIS 23%
Age: 14.9 + 2.6 years

81 females (57.9%)

59 males (42.1%)

Controls: none

observational study

emotional problems;
somatization; fatigue;
cognitive impairment;

disability

neuropsychological
battery; Fatigue Severity
Scale (subset)

MS/CIS outpatients
recruited from a

specialized MS center

somatization; common
behavioral symptoms included

attention problems and anxiety

13 years) MS-related disability psychiatric evaluation psychological stress; some functional and MS
Two females (100%) patients also had true organic relapses
Controls: none relapses

Charvet et al. (2016) 140 pediatric MS patients Cross-sectional Behavioral and BASC-2; EDSS; Consecutive pediatric 14.7% had significant Cross-sectional design;

no control group; fatigue
assessed in a subset;

single-center sample

(Continued)

‘|e 1@ ounuele|

/8606819202 6Asdy/6855°0T


https://doi.org/10.3389/fpsyg.2026.1890987
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

ABojoYyoAsd ul sia13uoi

90

640" UISIa1UOIY

TABLE 1 (Continued)

Author (year)

Cuoco et al. (2025)

310 MS patients diagnosis: All
MS phenotypes + FND

Age: median 50 years (IQR 19)
224 females (72.3%)

86 males (27.7%)

Controls: none

Study design

Prospective

observational study

Study definition
of constructs

Comorbid FND in MS

Measures

Neurological
examination (DSM-5);
EDSS; AIS; clinician
interview

(anxiety/depression)

Sample type and
recruitment

Consecutive MS patients
recruited from a single
MS center (elective and

emergency visits)

Main findings

5.8% had comorbid FND; FND
mimicked relapses; higher
depression/anxiety and
disability overestimation in

FND group

Limitations

Cross-sectional design;
no control group;
predominantly female
sample; no validated
mood scales; possible
underestimation of

psychiatric symptoms

Jones et al. (2018)

513 MS patients diagnosis:

Cross-sectional

Somatic symptom

PHQ-9; PRIME-MD

Community-dwelling

Somatic depressive symptoms

Cross-sectional design;

Mixed types (55.9% RRMS) observational study expression of depression Ancxiety; self-report people with MS recruited | common and largely no control group;

Age: 51.43 £ 10.98 years and anxiety; influence of EDSS; MS symptom through the Greater independent of disease severity; non-validated MS

419 females (81.7%) MS symptoms and questionnaire Northwest Multiple fatigue, sleep, appetite changes symptom questionnaire;

94 males (18.3%) disability on symptom Sclerosis Society and frequent; anxiety symptoms no assessment of

Controls: none measurement previous research studies partly influenced by MS; longitudinal changes,
minimal misclassification of treatment effects, or
depression early-stage disease

Kindrat (2007) 30 MS patients diagnosis: RRMS | Cross-sectional Body image; depression BIQ; BDI-SF; Convenience sample Body image and depression Small sample;
30 females (100%) descriptive Demographic recruited from an MS highly correlated; positive body cross-sectional design;
Controls: none correlational study questionnaire clinic image linked to less depression no control group;

female-only sample

Kiropoulos et al.

(2025)

275 MS patients diagnosis:
RRMS 68.3%, Progressive 29.1%
Age: 43.0 £ 12.9 years

218 females (79.3%)

55 males (20.0%)

Two Non-binary (<0.7%)

Controls: none

Cross-sectional

observational study

Body image
dissatisfaction; DEBs;
lifetime eating disorder
history; neuroticism;

self-esteem

BFI (neuroticism);
RSES-10; BSQ-8;
EAT-26; self-reported
MS and SRDSS

Community-based MS
sample recruited via
online ads, support
groups, and hospital

noticeboards

21% lifetime eating disorder;
neuroticism linked to low
self-esteem and body
dissatisfaction; mediated eating

disorder symptoms

Cross-sectional design;
no control group;
self-report measures;
convenience sample
(selection bias); no
clinical interview
confirmation of eating

disorder diagnosis

Lo Buono et al. (2023)

100 MS patients diagnosis:
RRMS (all)

Age: 40.3 & 11.6 years

74 females (74.0%)

26 males (26.0%)

Controls: none

Cross-sectional

observational study

Body image
dissatisfaction;
self-esteem;
psychopathology;
physical disability

EDSS; BIS; RSES;
SCL-90-R; Medication
data extracted from

clinical records

MS outpatients recruited
from a neurology

outpatient clinic

EDSS and age predicted body
image concerns;
psychopathology strongly
correlated with body image and

self-esteem

Cross-sectional design;
no control group; RRMS
only; self-report
measures; single-center

sample

(Continued)
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TABLE 1 (Continued)

Author (year)

Merwick and Sweeney

(2008)

Sample

Three MS patients diagnosis:
CDMS

Age: 39, 39, 48 years

Two females

One male

Controls: none

Study design

Case series

Study definition
of constructs

ENS; MS relapses

[EEIES

Neurological
examination MRI CSF
analysis Evoked
potentials Clinical
history

Sample type and
recruitment

Patients recruited from
emergency department
and neurology

outpatient services

Main findings

Functional symptoms presented
as MS pseudo-relapses, without
clinical or radiological evidence
of disease activity. Symptoms
were often associated with
psychological stressors and

resolved rapidly

Limitations

Very small sample; case
series design; no control
group; descriptive

findings only

Pfaffenberger et al.
(2011)

40 MS patients diagnosis: MS
(RRMS, SPMS, PPMS not
specified)

Age: 37.35 & 9.41 years 29
females (72.5%)

11 males (27.5%)

28 healthy controls

Age: 35.82 & 10.29 years

14 females (50.0 %)

14 males (50.0%)

Cross-sectional

case-control study

Body image; depression;

physical disability

FBeK, FKB, BDI, EDSS

Consecutive MS patients
recruited from a
neurology clinic; healthy
controls recruited from
hospital staff

acquaintances

MS patients showed poorer
body image than controls,
including lower perceived
attractiveness/self-confidence
and greater concern about
physical deficits; sexual

problems higher in men

Cross-sectional design;

no MS subtype detail

Piliavska et al. (2023)

234 MS patients diagnosis:
RRMS 66.1%, PPMS 12.9%,
SPMS 21%

Cross-sectional

observational study

ENS; health-related
quality of life; work

ability; neurological

Structured medical
questionnaire; SF-36;

EDSS

Consecutive MS
inpatients recruited from

a neurological

17.1% showed symptoms not
explained by MS structural
pathology; FNS linked to worse

Cross-sectional design;
no control group; single

rehabilitation center;

36, SPMS 23

Age: MS 46.88 + 10.92 years
40 females (67.8%), 19 males
(32.2%)

51 healthy controls

Age: 46.04 & 11.85 years

37 females (72.5%), 14
males (27.5%)

case-control study

interoception; disability

FBE, HDT, SAQ, MoCA,
HDRS, HARS

from neurology
outpatient clinics;
healthy controls matched

for age and education

interoceptive accuracy; RRMS
increased visceral interoceptive
sensibility; progressive MS

slowed body schema response

Age: 48.7 & 8.95 years disability rehabilitation hospital quality of life and work ability diagnosis of FNS partly
168 females (71.8%) based on clinical
66 males (28.2%) judgment; limited
Controls: none generalizability

Raimo et al. (2024) 59 MS patients diagnosis: RRMS | Cross-sectional Body representations; EDSS, BRB-N, ST, HL, MS outpatients recruited MS patients had reduced Cross-sectional design;

no neuroimaging;
limited representation of

MS subtypes
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TABLE 1 (Continued)

Samonds and

Cammermeyer (1989)

Sample

20 MS patients diagnosis: MS
with moderate-severe disability

Age: 34-70 years (mean 47.61)

Study design

Cross-sectional

study

Study definition
of constructs

Body image satisfaction

Measures

BCS; BIS; EDSS

Sample type and
recruitment

Clinical MS sample
recruited from a

hospital-based medical

Main findings

Body image satisfaction was
unrelated to disability severity;

older age and longer disease

Limitations

Small sample;
cross-sectional design;

no control group;

56 females (73.7)

20 males (26.3%)

76 healthy matched controls
Age: 37.8 £ 10.2 years

self-esteem

clinic; healthy

community controls

progressive MS and higher
disability were associated with
worse psychiatric symptoms,
lower self-esteem, and more

disturbed eating attitudes

20 males (100%) center duration were associated with male-only veterans;
Controls: none greater body/self-image outdated measures
satisfaction
Sarisoy et al. (2013) 76 MS patients diagnosis: RRMS | Cross-sectional Eating attitudes; SCL-90-R, BDI, Clinical MS sample MS patients showed higher Cross-sectional design;
77.6%, Progressive 22.4% case-control study somatization; STAI-I/11, PSQ], PI, recruited from a somatization and no structured psychiatric
Age: MS 37.8 £ 10.2 years psychological distress; RSES, EAT, EDSS neurology outpatient psychopathology than controls; interviews; single-center;

self-report measures

Sengiil et al. (2019)

50 MS patients diagnosis: RRMS
Age: MS 31.66 & 7.88 years

Cross-sectional

study

Body image perception;

anxiety; depression;

BCS, BDI, BAL EDSS

Consecutive MS patients

recruited from a

Impaired body image

perception despite minimal

Cross-sectional design;

self-report measures; no

PPMS 11.3%, CIS 2%
Age: 46.1 £ 11.8 years
100 females (66.2%)
51 males (33.8%)

Controls: none

depressive symptoms;
anxiety; quality of life;
clinical and demographic

variables

or infusion

appointments

women slightly higher BID; BID
was associated with
psychological and demographic
variables, but not with MS

clinical variables

31 females (62%) clinical and demographic neurology outpatient neurological disability; structured psychiatric
19 Males (38%) variables (MS patients clinic associated with marital status, interviews
45 Age- and sex-matched without neurological disease onset, attacks, anxiety,
healthy controls disability) depression

Stevens et al. (2019) 151 MS patients diagnosis: Cross-sectional Body image BCS, PHQ-9, MS patients recruited Relatively low levels of body Cross-sectional design;
RRMS 68.9%, SPMS 17.2%, observational study dissatisfaction; neuro-QoL, T25FW during outpatient visits image dissatisfaction overall; no control group; biased

toward white female
participants; self-report
measures; limited

subgroup power

Till et al. (2012)

31 pediatric MS patients
diagnosis: pediatric RRMS

Age: MS 16.1 years

23 females (74.2%)

Eight males (25.8%)

31 healthy age matched controls

Cross-sectional

observational study

Emotional and
behavioral functioning;
anxiety; depression;
somatization; adaptive

behaviors

BASC-2

Consecutive pediatric
MS patients recruited
from a pediatric MS
clinic; community

controls

24.1% of MS adolescents had
clinically significant somatic
symptoms; higher internalizing
problems, depression, anxiety,
functional difficulties vs
controls; fatigue associated with

worse somatic/behavioral

symptoms

Cross-sectional design;
reliance on self/parent

report; mild disability

(Continued)
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TABLE 1 (Continued)
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Limitations

Main findings

Sample type and
recruitment

(7]
(]
A~
>
7]
©
[

=

Study definition
of constructs

Study design

Cross-sectional design;

no control group;

female-only sample;

self-report bias

Altered eating patterns

common; associated with

fatigue, emotional distress, and

coping with disease

Community-dwelling

MS sample recruited via

community and support

group channels

3-day food diary; CES-D;

PRQ-85; ISS

Eating patterns and

nutritional behaviors;

depression; self-efficacy;

social support; illness

severity

Cross-sectional

observational study

67 MS patients diagnosis: RRMS
56.7%, Progressive MS 25.4%,

Benign sensory MS 10.4%

Age: 44.3 £ 10.5 years

67 females (100%)

Controls: none

Timmerman and

Stuifberg (1999)

AIS, Athens insomnia scale; BAS2, body appreciation scale 2; BASC2, behavior assessment system for children 2; BAI, beck anxiety inventory; BCS, body cathexis scale; BDI, beck depression inventory; BDIII, beck depression inventory II; BDISE, beck depression
inventory short form; BFI, big five inventory; BIQ, body image ideals questionnaire; BIS, body image scale; BRBN, brief repeatable battery of neuropsychological tests; BSQ8, body shape questionnaire 8; CDMS, clinically definite multiple sclerosis; CESD, Center for
Epidemiologic Studies Depression Scale; CIS, clinically isolated syndrome; CMDI, Chicago multiscale depression inventory; CSE, cerebrospinal fluid; DSM5, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; EAT, eating attitudes test; EAT26, eating

attitudes test 26; EDSS, expanded disability status scale; FBE, fragebogen zur Kérpererfahrung (body experience questionnaire); FBeK, fragebogen zur beurteilung des eigenen Korpers (questionnaire for assessment of one’s own body); FKB, fragebogen zum kérperbild

(body image questionnaire); FND, functional neurological disorder; FNS, functional neurological symptoms; FSS, fatigue severity scale; HADS, hospital anxiety and depression scale; HARS, Hamilton anxiety rating scale; HDRS, Hamilton depression rating scale; HDT,

hand laterality task; HL, heartbeat location/heartbeat detection task; IQR, interquartile range; ISS, illness severity scale; MAIA2, multidimensional assessment of interoceptive awareness 2; MoCA, montreal cognitive assessment; MRI, magnetic resonance imaging;

MS, multiple sclerosis; MSISQ15, multiple sclerosis intimacy and sexuality questionnaire 15; NeuroQoL, quality of life in neurological disorders; OCD, obsessive compulsive disorder; PDDS, patient determined disease steps; PHQY, patient health questionnaire 9;

PI, personality inventory; PPMS, primary progressive multiple sclerosis; PRIMEMD, primary care evaluation of mental disorders; PRQ85, personal resource questionnaire 85; PSQI, Pittsburgh sleep quality index; RRMS, relapsing remitting multiple sclerosis; RSES,
Rosenberg self esteem scale; RSES10, Rosenberg self esteem scale 10; SAQ, self awareness questionnaire; SCLIOR, symptom checklist 90 revised; SF36, short form health survey 36; SPMS, secondary progressive multiple sclerosis; SRDSS, self reported disability status

scale; ST, spatial task; STAI I/11, state trait anxiety inventory state and trait forms; T25FW, timed 25 foot walk.

10.3389/fpsyg.2026.1890987

When these symptoms meet formal DSM-5-TR criteria, they
are classified as “Functional Neurological Disorder” (FND)
(American Psychiatric Association, 2022; Espayetal,, 2018;
Stone et al., 2005). On the other hand, somatization, referred
to in the DSM-5-TR as “Somatic symptom disorder,” reflects
the tendency to express psychological distress through physical
complaints (American Psychiatric Association, 2022; Kroenke,
2003; Lipowski, 1988). Medically unexplained symptoms are
common in MS and can complicate diagnosis and management
(Cuoco et al.,, 2025; Piliavska etal., 2023; Walzletal.,, 2022).
Case reports have long documented functional or non-organic
neurological presentations in MS, emphasizing the difficulty
of distinguishing these episodes from true inflammatory
relapses. Early descriptions were first reported in the late
19th century, when Gowers (1893) reported “hysterical” symptoms
in patients diagnosed with MS (cited in Walzl et al., 2022). More
recently, functional symptoms, including, “pseudo-relapses,”
have gained recognition as a clinically important phenomenon
(Merwick and Sweeney, 2008; Ramo-Tello et al., 2021). Pseudo-
relapses refer to transient exacerbations of pre-existing neurological
deficits occurring in the absence of new inflammatory activity
within the central nervous system and are commonly precipitated
by systemic factors such as infection, psychological stress, or
increased body temperature (Ramo-Tello et al., 2021).

In 2008, Merwick and Sweeney described three patients with
clinically definite MS who presented with neurological symptoms
mimicking relapse episodes. The cases included a 39-year-old
man, and two women aged 39 and 48 years. These patients
exhibited symptoms such as sudden weakness, sensory changes,
and visual disturbances that were inconsistent with their underlying
neurological disease and resolved rapidly without changes in
objective neurological findings.

In the pediatric MS population, Carbonell etal. (2014)
described functional relapses in two cases, characterized
by neurological symptoms mimicking true MS relapses
but not consistent with inflammatory demyelinating activity
(Carbonell et al.,, 2014). In one case, a 17-year-old girl experienced
recurrent episodes of weakness, numbness, and fatigue. While
some episodes represented true MS relapses with corresponding
clinical and MRI findings, others resolved rapidly without
objective neurological or radiological evidence and followed self-
reported psychological stress. The patient also reported significant
anxiety about the long-term prognosis of MS and later received
psychological counseling and pharmacological treatment for
anxiety and depression. However, no formal psychiatric diagnosis
or temporal association between psychological symptoms and
neurological episodes was reported. The second case involved a
girl diagnosed with POMS at age 13, presenting with recurrent
optic neuritis. During one relapse, her right-eye symptoms were
initially interpreted as a conversion disorder due to normal
neurologic examination, MRI, and visual evoked potentials;
later, findings confirmed right optic neuritis consistent with
MS (Carbonell et al., 2014). Although objective ophthalmologic
assessments demonstrated recovery, she continued to report
visual loss, reflecting a functional overlay influenced by anxiety
and depression.

Both received psychiatric support alongside disease-modifying
therapy, highlighting the importance of recognizing functional
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symptoms in pediatric MS to ensure accurate diagnosis and
appropriate management (Carbonell et al., 2014).

The understanding of FNS in MS has evolved over time,
with research increasingly focused on quantifying their prevalence.
In a sample of 234 MS patients, Piliavska etal. (2023) found
that 55.1% of symptoms were completely lesion-based, while
17.1% were only partially or not at all attributable to structural
lesions. Symptoms such as memory impairment, dysphagia, sexual
dysfunction, speech disturbance, pain, and tremor could hardly
be explained by lesions, whereas gait, balance, coordination, fine
motor, and urinary symptoms were more consistently lesion-
based. Emerging prospective data have clarified that FND in
MS manifests in two primary forms: acute, relapse-like episodes
(incident FND) and persistent, long-term functional symptoms. In
a recent prospective cohort study by Cuoco et al. (2025) involving
310 adult MS patients, 5.8% were diagnosed with comorbid FND.
Among patients admitted for suspected relapse, 22.6% (7/31) were
identified as having incident FND, characterized by a sudden onset
of functional symptoms mimicking an MS relapse. The remaining
END cases exhibited persistent functional symptoms, coexisting
with established MS and contributing to ongoing functional
disability. Depression, relapsing-remitting MS phenotype, and
greater disability independently predicted the presence of FND.
Acute FND was more frequent among younger patients and those
with earlier disease onset, whereas persistent FND was associated
with a long-term functional burden and disability.

These findings on FNS complement research on broader
somatic manifestations in MS, highlighting that physical symptoms
in this population often reflect both neurological and psychological
In 2008, Bruce and Arnett observed stable
psychopathology, including somatization, in 53MS patients,

contributions.

with 26% showing clinical anxiety elevations and 52% elevated
somatization. Subsequent studies have further highlighted elevated
somatization in MS compared with healthy controls. Sarisoy et al.
(2013) specifically reported higher somatization scores on the SCL-
90-R questionnaire in MS patients (1.88 &= 0.91) vs. controls (0.94
=+ 0.79), with a weak but positive correlation with the Expanded
Disability Status Scale (EDSS). These observations are consistent
with findings by Jones etal. (2018), who reported that somatic
symptoms of depression in people with MS, such as fatigue,
sleep disturbance, and appetite changes, are common but largely
independent of disease severity, reflecting depressive processes
rather than MS pathology.

Although data in pediatric MS are limited, available studies
suggest similar patterns of somatization. Till etal. (2012) found
elevated somatization scores in adolescents with POMS compared
with healthy controls. Self-report measures indicated that 24.1% of
MS participants endorsed clinically significant somatic symptoms,
a pattern corroborated by parent ratings, which also highlighted
increased somatic complaints and higher rates of depressive and
anxiety symptoms. Similarly, Charvetetal. (2016) reported that
among 140 children and adolescents with MS or clinically isolated
syndrome, 29.9% of self-reports and 34.1% of parent reports
indicated at least one clinically significant behavioral problem.
Somatization was one of the most frequently elevated scales, with
clinically significant somatic complaints reported by 14.7% of
participants and 16.2% of parents.
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3.2 Body-image disturbance

Body image is a multidimensional construct encompassing
individuals’ perceptions, attitudes, and emotions toward their body,
including cognitive, affective, and behavioral components that
extend beyond purely aesthetic concerns (Prnjak et al., 2022).

To date, no studies in MS have established the presence
of BID DSM diagnostic
(American Psychiatric Association, 2022); rather, research has

according to formal criteria
examined body image as a dimensional construct assessed through
self-report measures. Although this line of research remains
relatively limited and has primarily focused on adult populations,
body dissatisfaction appears to be relatively common among
individuals with MS.

Prevalence estimates of clinically significant BID range from
15% to 35%, depending on the assessment instruments and
threshold criteria employed (Lo Buono et al., 2023; Stevens et al.,
2019). Beyond prevalence, several studies have investigated the
psychological and clinical factors associated with BID in MS.
Within this framework, a number of studies have highlighted
the strong association between BID and psychological distress
(Lo Buono et al., 2023; Pfaffenberger etal, 2011; Stevens etal,
2019). Pfaffenberger etal. (2011) reported robust links between
body dissatisfaction and depressive symptoms, identifying BID as
an important factor influencing psychological wellbeing and quality
of life.

Early work suggested that negative body perceptions may
increase psychological vulnerability independently of physical
impairment (Kindrat, 2007). Evidence regarding the role of disease-
related clinical variables remains inconsistent, as altered body
image has been reported even among individuals with minimal or
no objective neurological disability (Samonds and Cammermeyer,
1989; Sengiiletal, 2019). In a study of 151 adults with
MS, Stevensetal. (2019), found that higher body mass index
(BMI), depressive symptoms, and perceived stigma were strongly
associated with greater body dissatisfaction, particularly among
women, whereas MS-specific variables- including treatment type,
time since treatment, disease course, and functional performance-
did not predict BID. These findings suggested that general
psychosocial factors may play a more prominent role than disease-
related characteristics. In contrast, other studies have reported
a significant contribution of clinical variables. Lo Buono et al.
(2023) extended these findings, exploring relationships between
body image, self-esteem, psychological distress, and functional
disability in a sample of 100 adults with relapsing-remitting
MS. BID was strongly associated with psychological factors,
as individuals with more negative body image reported higher
levels of depression, anxiety, and global psychological distress,
alongside markedly lower self-esteem. In addition to the prominent
role of psychological factors, the study also highlighted the
contribution of clinical and disease-related characteristics, with
greater functional disability and higher EDSS scores associated with
more severe BID.

The broader impact of BID extends beyond psychological
wellbeing and may also affect functional and sexual health. In
a study comparing 104 individuals with MS to 101 healthy
controls, Breheny et al. (2026) found that body image and mood
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variables, together with disability status and illness duration,
explained nearly half (48.6%) of the variance in sexual dysfunction.
People with MS reported significantly greater sexual dysfunction,
lower body appreciation, and higher body dissatisfaction than
controls, highlighting the relevance of BID for sexual functioning
in this population.

Despite these insights in adult populations, no studies to date
have specifically investigated body-image disturbance in pediatric
populations with MS. This gap underscores the need for further
research to understand the psychosocial impact of MS on body
perception during childhood and adolescence.

3.3 Disordered eating

DEBs encompass a range of irregular or dysfunctional

eating  patterns, including restrictive eating, binging,
compensatory behaviors and irregular eating patterns.
These behaviors may represent subclinical manifestations

or may meet DSM-5-TR criteria for formal eating disorders

(such as anorexia nervosa, bulimia nervosa, or binge-
eating disorder), and can negatively affect both physical
and mental health (American Psychiatric Association, 2022;

Conceigao and Goldschmidt, 2019).

Despite their potential clinical relevance DEBs in MS have
been scarcely studied. Early case reports provide compelling
evidence of the phenomenon. A case described by Touyz (1989)
of a 29-year-old woman developing anorexia nervosa after a MS
diagnosis at age 21 (cited in Raffman and Jayabalan, 2025). At
the time of assessment, her BMI was critically low at 13.92. She
exhibited emotional dysregulation, denial of her MS diagnosis,
obsessive-compulsive thoughts and behaviors, and pronounced
fears related to separation and death (in Raffman and Jayabalan,
2025). The onset of her eating disorder appeared closely linked
to her MS diagnosis, as she intentionally restricted food intake
due to fear of “feeding and strengthening her MS” and worsening
her symptoms. Of note, she achieved full recovery following
admission to a specialized eating disorders unit, demonstrating that
multidisciplinary interventions can be effective even in the context
of comorbid neurological conditions (in Raffman and Jayabalan,
2025).

Another case of disordered eating following MS diagnosis
was reported by Ceschin etal. (2010). They described a 29-year-
old woman who developed pica and binge eating behaviors after
being diagnosed with MS at age 21. The patient exhibited impulse
dysregulation, compulsive behaviors, and emotional difficulties,
leading the authors to question whether the eating behaviors
represented impulse dyscontrol, a compulsive symptom, or another
form of eating dysregulation.

Building on these observations, studies examining DEBs in MS
have reported altered eating patterns and associated psychological
factors. As one of the earliest studies, Timmerman and Stuifberg
(1999) examined 67 women with MS and found that altered
eating patterns including restricted intake, were common and
closely associated with fatigue, emotional distress, and coping
difficulties, highlighting the early recognition of DEBs in this

Frontiers in Psychology

10.3389/fpsyg.2026.1890987

population. Recent research confirms and expands these findings,
suggesting that the interplay of personality traits and self-
perception difficulties contributes to vulnerability to DEBs in
MS (Kiropoulos et al., 2025). Kiropoulos et al. (2025), examined
275 individuals with MS, assessing personality traits, self-esteem,
body dissatisfaction, and eating disorder symptoms. They reported
that 21% of participants had a lifetime diagnosis of an eating
disorder, including 12.4% with anorexia nervosa, 9.5% with
bulimia nervosa, and 1.5% with binge-eating disorder, while
an additional 27.6% were considered at risk of developing an
eating disorder. Statistically significant correlations were observed
between neuroticism, low self-esteem, body dissatisfaction, and
eating disorder symptoms, suggesting a complex interplay among
these psychological factors.

To date, no large-scale studies have specifically investigated
DEBs in adolescents with MS, representing a critical gap in the
literature and an important target for future research.

4 Discussion

Research on multiple sclerosis has traditionally emphasized
cognitive functioning, affective symptoms, and quality of life. In
contrast, disturbances in bodily experience are increasingly
recognized as an underexplored yet clinically significant
dimension. However, research on bodily experience remains
limited and largely focused on adults, with few studies on
pediatric populations. (Breheny et al., 2026; Kiropoulos et al., 2025;
McCormack et al., 2025; Pfaffenberger et al., 2011; Piliavska et al.,
2023). Among the most frequently investigated manifestations
are FNS and somatization, which often co-occur with anxiety
and depression across age groups, potentially intensifying
symptom perception and sustaining psychological distress
(Carbonell et al., 2014; Charvet etal., 2016; Cuoco et al., 2025;
Merwick and Sweeney, 2008; Piliavska etal., 2023; Tilletal,
2012). These symptoms may result from the interaction of
cognitive, affective, and neurobiological processes. Heightened
attention to bodily sensations, maladaptive interpretation of
interoceptive signals, and difficulties in emotion regulation
have been identified as key mechanisms that contribute to their
development and persistence (Lee et al., 2024; Raimo et al., 2024;
Salamone et al., 2018). These psychological mechanisms may
interact with MS-related biological factors, as inflammatory
activity and lesion-related changes in neural systems involved in
interoception and sensorimotor integration may contribute to
atypical processing of bodily signals. Such alterations may heighten
vigilance toward internal sensations and foster maladaptive
interpretations, thereby potentially contributing to symptom
amplification (Carotenuto et al., 2020, 2023; Raimo etal., 2024;
Gonzalez Campo et al., 2020). Over time, the interaction of these
mechanisms may reinforce one another, thereby contributing
to the persistence and severity of FNS, somatization, and
related bodily disturbances in MS (Gonzalez Campo et al., 2020;
Raimo et al., 2024; Salamoneetal., 2018). Another important
dimension of altered bodily experience concerns disturbances in
body image, reflecting the cognitive and emotional evaluation
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of one’s own body and how it aligns with internalized ideals
(Cash, 2002, 2012). MS-related symptoms, including fatigue,
pain, sensory and motor impairments, and treatment side effects,
may generate a discrepancy between the perceived bodily state
and internalized standards. This discrepancy can undermine
the sense of agency and self-continuity, contributing to body
dissatisfaction and feelings of shame (Price, 1990). Beyond their
direct emotional impact, these disruptions in body image may
interfere with psychological adjustment to chronic illness. When
bodily changes are perceived as uncontrollable or inconsistent with
one’s identity, individuals may experience difficulties integrating
the illness into their self-concept, resulting in reduced self-
acceptance and increased distress (Powell etal., 2024; White,
2000; Ziaie etal., 2024). These alterations in bodily experience
may also influence coping strategies and emotional responses.
Heightened attention to somatic sensations and discomfort
with bodily changes can promote maladaptive responses to
daily challenges and illness-related stress (Cash, 2012). In this
context, dysfunctional eating behaviors may emerge as strategies
to regulate negative affect or regain a sense of control over
the body, with body dissatisfaction and negative affect acting
as central maintaining factors (Abdolietal., 2025). Anxiety
and depression may further mediate the relationship between
bodily alterations and disordered eating (Marrieetal., 2015;
Sander etal,, 2021), contributing to a reinforcing interplay
between emotional distress, body dissatisfaction, and maladaptive
behaviors. In addition to these psychological mechanisms,
neurobiological alterations in MS may also play a contributory
role. Changes in dopaminergic and serotonergic signaling have
been proposed to influence circuits involved in interoception
and reward processing, potentially contributing to fatigue,
anhedonia, and emotional dysregulation (Carotenuto et al., 2020,
2023).

These alterations might also contribute indirectly to
maladaptive eating behaviors (Courtiol etal., 2021); however,
evidence linking these mechanisms to disordered eating in MS
remains scarce, with current findings being largely indirect and
derived from other clinical populations (Martinetal., 2019;
Gonzalez Campo et al., 2020; Salamone et al., 2018).

A broader consideration of methodological limitations
across studies on FNS, BID, and DEBs further underscores
these
across studies, together with limited empirical support, likely

issues, as substantial methodological heterogeneity
contributes to the inconsistencies observed in the literature.
Overall, these discrepancies reflect differences in construct
definitions, measurement approaches, sample composition,
and study design. FNS and somatization have been assessed
using both clinical/neurological evaluations and self-report
measures (Carbonell et al., 2014; Charvet et al., 2016; Jones et al.,
2018; Piliavska et al., 2023; Cuoco et al., 2025), whereas BID
and disordered eating have been investigated predominantly
through self-report questionnaires, often without structured
diagnostic interviews or clinician-rated assessments (Kindrat,
2007; Pfaffenberger et al., 2011; Stevens et al., 2019; Lo Buono et al.,
2023; Kiropoulos et al., 2025) (Table 1).

Moreover, the constructs themselves have been inconsistently

conceptualized. Functional symptoms have been described
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using heterogeneous terminology, including FNS, functional
neurological disorder, somatization, and pseudo-relapses
(Stone etal., 2005; Espayetal., 2018; Carbonelletal, 2014;
Walzl et al., 2022; Cuoco et al., 2025), reflecting conceptual overlap
across neurological and psychiatric frameworks. In contrast,
body-related outcomes relevant to body image disturbance have
shown heterogeneity in conceptualization and dimensional scope,
ranging from BID to closely related constructs such as body esteem
(Cash, 2002; White, 2000; Davison and McCabe, 2006; Prnjak et al.,
2022; Breheny et al., 2026).

These differences in conceptualization and assessment, together
with the predominance of cross-sectional designs, limit direct
comparisons across studies. Further heterogeneity is evident at the
population level. Most studies recruited adult participants from
hospital-based settings, whereas pediatric and community-based
samples remain underrepresented (Till et al., 2012; Charvet et al.,
2016; Tarantino et al., 2024). Samples also varied with respect
to disease duration, disability level, MS phenotype, and sex
distribution. Psychological distress was inconsistently assessed
across studies (Table 1). Although depression and anxiety were
most frequently evaluated (e.g, HADS, BDI, PHQ-9, and
SCL-90-R), assessment approaches ranged from brief screening
tools to more comprehensive evaluations, limiting comparability
across studies (Table 1). Overall, psychological distress appears
to represent a transdiagnostic dimension influencing multiple
aspects of bodily experience rather than an isolated construct
(Bruce and Arnett, 2008; Jonesetal., 2018; Sarisoy etal., 2013;
Tilletal., 2012; Piliavskaetal., 2023; Kiropoulosetal., 2025;
Lo Buono etal.,, 2023; Timmerman and Stuifberg, 1999). These
methodological differences likely account for inconsistent findings
regarding the contribution of disease-related factors to BID.
While some studies suggest stronger associations with psychosocial
variables such as depression, stigma, and self-esteem, others report
links with disability severity and other clinical characteristics.

Evidence is particularly scarce in POMS, which represents a
small proportion of MS cases, making the recruitment of adequately
powered cohorts challenging and often requiring multicenter
collaboration (Jeongetal., 2019). In addition, research has
traditionally focused on neurological and cognitive outcomes, with
limited attention to psychosocial constructs such as body image
and disordered eating (Tarantino etal., 2024). Methodological
challenges are further compounded by the need to distinguish
disease-related changes from normative adolescent development,
as well as ethical and practical constraints in studies involving
minors. The absence of routine screening for body image and
eating disturbances in clinical practice may further contribute to
the limited evidence base.

Adolescence represents a particularly sensitive developmental
period in which bodily appearance, function, and autonomy are
central to identity formation, social belonging, and self-esteem
(Davison and McCabe, 2006; Meland et al., 2021). Disease onset
coincides with ongoing development of body representation,
identity, and eating behaviors. Consequently, disease-related
physical changes, fatigue, functional limitations, and treatment
effects may have a disproportionate impact on psychological
adjustment. Evidence from other chronic conditions indicates
that disease- or treatment-related bodily changes are associated
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with increased body dissatisfaction, internalizing symptoms, and
psychosocial difficulties (Claytor et al., 2020; Pinquart, 2013).
In adolescents with MS, perceived deviation from internalized
body ideals may further amplify body image concerns and
promote maladaptive coping strategies, potentially extending
to BEDs. Sociocultural influences, including peer comparison
and social media exposure, may further exacerbate these risks
(Bonfanti et al., 2025; Jiotsa etal., 2021). Early identification of
body image concerns and maladaptive eating behaviors may
therefore facilitate timely multidisciplinary interventions and
improve long-term outcomes.

Opverall, the available evidence suggests that bodily experience
may represent an important interface between neurological,
in MS, although
findings should be interpreted cautiously due to the limited

psychological, and behavioral processes
and heterogeneous nature of the literature. Evidence on BID
and DEBs is scarce and mainly based on small, cross-sectional
observational studies, limiting the strength and generalizability
of conclusions.

Reported should

preliminary, and potential publication bias, including the

associations therefore be considered
overrepresentation of small or positive findings, should be
acknowledged. Rather than indicating definitive relationships, the
current literature points to potential links between neurological
changes, psychological distress, and maladaptive behavioral
responses that warrant further investigation.

Within this context, this review provides an integrated overview
of bodily experience in MS by synthesizing evidence on FNS,
somatization, BID, and disordered eating behaviors, highlighting a
biopsychosocial framework and key gaps in the literature.

5 Clinical implications

Although the available evidence remains preliminary, the
findings of this review may have important implications for
clinical practice. In addition to routine screening for anxiety,
depression, and fatigue, assessing FNS, somatic symptom burden,
BID, and DEBs may facilitate early identification of frequently
underrecognized conditions and support timely intervention.
Interventions targeting body awareness, emotion regulation, and
body-related cognitions may represent promising approaches in
MS. Cognitive behavioral therapy (CBT) can reduce maladaptive
interpretations of bodily sensations and improve emotional
regulation, and, when adapted for eating disorders, may also
address dysfunctional beliefs related to body image and eating
behaviors (Linardon et al.,, 2017; Linardon, 2018; Treasure et al.,
2020).

Mindfulness-based interventions may complement these
approaches by enhancing interoceptive awareness and reducing
avoidance and somatic vigilance (Farb et al.,, 2013; Khoury et al.,
2025), while body-oriented therapies-including movement-based
approaches and interventions targeting sensorimotor integration-
may strengthen bodily agency and recalibrate disrupted body-self
processes (Bravo et al., 2024: Tarsha et al., 2020). Although these
interventions have shown efficacy in populations with eating
disorders or body-related difficulties, evidence in MS remains
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limited, and adaptations are needed to account for fatigue, motor
limitations, and altered bodily perception. Additional approaches,
such as interpersonal or dialectical behavior therapy, may further
support emotional regulation and social functioning in patients
with DEBs or body-related distress.

6 Limitations

Several limitations in the existing literature must be
acknowledged: (1) The available literature is highly heterogeneous
with respect to study design, participant characteristics, assessment
methods, and outcome measures, limiting direct comparisons
across studies and the possibility of drawing consistent conclusions;
(2) Research examining the association between MS and DEBs
is extremely scarce, and in POMS it is virtually nonexistent,
limiting our understanding of prevalence, risk factors, and
developmental vulnerability specific to children and adolescents.
Studies on BID in pediatric-onset MS are also very limited,
preventing reliable estimates of prevalence and associated
risk factors (Charvetetal, 2016; Tilletal,, 2012); (3) Most
studies on FNS and somatization have not combined clinical,
neuroimaging, and interoceptive measures, providing only a
partial view of mechanisms linking neurological changes to
psychological disturbances (Cuoco etal.,, 2025; Piliavska et al.,
2023; Walzletal, 2022); (4) Research on bodily experience
in MS often relies on small samples or single case reports,
limiting generalizability and conclusions about prevalence or
symptom profiles (Carbonell et al., 2014; Merwick and Sweeney,
2008; Pfaffenbergeretal., 2011; Samondsand Cammermeyer,
1989; Till etal, 2012); (5) Studies on BID and DEBs mostly
use adult cohorts and cross-sectional designs, constraining
understanding of developmental trajectories and long-term
adaptation (Lo Buono et al., 2023; Kindrat, 2007); (6) Sociocultural
expectations, perceived stigma, and gender-specific pressures
remain largely unexamined despite evidence of their role in BID
and DEBs (Sengiil et al., 2019; Stevens et al., 2019); (7) Many FNS
studies are hospital- or clinic-based, possibly overrepresenting
severe cases and not reflecting prevalence in the broader MS
population (Cuoco et al., 2025; Merwick and Sweeney, 2008); (8)
In addition, this review was conducted as a narrative synthesis
and did not include a formal methodological quality assessment
or risk-of-bias evaluation of the included studies. Consequently,
the findings should be interpreted as a qualitative overview of the
available evidence rather than as a graded assessment of evidence
certainty. The absence of a formal quality appraisal limits the
ability to evaluate the overall strength of the evidence and to draw
firm conclusions; (9) The available evidence may also be affected
by publication bias, as studies reporting significant or clinically
notable findings are more likely to be published than null or
negative results.

7 Future research directions

Future research should adopt longitudinal and multimodal
designs integrating neuroimaging, interoceptive measures, and
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comprehensive psychological assessments, with a specific focus
on BID and DEBs, to clarify how neurological changes contribute
to disturbances in bodily experience. Greater attention to BID
and BEDs across developmental stages, particularly during
adolescence, is needed, given the heightened vulnerability to
body-related concerns during this period. Research in pediatric-
onset MS is especially important to track the evolution of these
disturbances from childhood into adulthood and to inform
developmentally tailored interventions; however, multicenter
and collaborative studies will be crucial to overcome sample
size limitations in this population. A more comprehensive
understanding of bodily experience in MS may ultimately
support earlier identification of psychological vulnerability
and the development of more integrated, patient-centered
care models.
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