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Abstract: Fibromyalgia (FM) is a complex and disabling chronic pain condition characterized by widespread musculoskeletal pain,
persistent fatigue, cognitive dysfunction, and sleep disturbances. It affects approximately 1-10% of the general population, with
a strong female predominance. Beyond pain, patients often experience hypersensitivity to stimuli such as light, touch, and temperature
- a phenomenon attributed to central sensitization. Despite its high prevalence, FM remains poorly understood. The condition is
believed to arise from abnormal central sensory processing in interaction with peripheral pain generators and psycho-neuro-endocrine
dysfunction. Pharmaceutical therapies provide limited relief, with many patients experiencing minimal improvements in function or
quality of life and multiple medications being associated with reduced quality of life indices. Importantly, FM is increasingly
associated with deficits in motor control, including impaired balance, altered gait, and reduced postural stability. These functional
impairments contribute to sedentary behaviour and disability, yet remain underexplored in the literature compared to pain-related
symptoms. This review aims to synthesise the current evidence on motor control deficits, balance dysfunction, gait abnormalities, and
psychological and rehabilitative strategies in FM. By understanding these multifactorial impairments, this work seeks to support more
holistic, multidisciplinary approaches to FM management.
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Introduction

Fibromyalgia (FM) is a disabling chronic pain syndrome characterized by multiple symptoms, including medically
unexplained widespread pain, fatigue, cognitive, mood and sleep disorders.' "' FM is considered a diagnosis of
exclusion, leading to a significant delay in diagnosis, of up to 5 years, with the number of physicians visited in the
interim reported as 3.”'? The subjective nature of FM and the absence of validated diagnostic tests negatively impact its
management, contributing to greater disease severity, fatigue, pain, poor treatment response and frustration.'* Efficient
FM diagnosis and treatment depend on eliciting valid biomarkers,'? and defining subgroups.'®'* Motor control deficits in
balance and postural control have been demonstrated in patients with FM,*! as have symptoms of central sensitization,
characterized by hypersensitivity to bright light, touch, noise, temperature, and mechanical pressure.*”'® The prevalence

1,4,5,7,9,17

of FM in the general population is estimated to be between 1 and 10%, with a female predominance.>”'*!> FM

patients report higher levels of pain and fatigue than other chronic pain syndromes, negatively impacting social contacts,

4,5,7,10,11,17
> and

employment abilities, daily activities, and mental health,*'" associated with reduced quality of life,
presenting a societal burden.®'® FM has an unknown aetiology but has been described as a complex hyperalgesic pain
syndrome in which abnormalities of central sensory processing interact with peripheral pain generators.'”"’ Despite the

importance of comorbid symptoms, most research has traditionally focused on pain-related outcomes.* However,
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recommended pharmaceutical therapies generally achieve only 30% effectiveness in relieving symptoms and 20%
effectiveness in improving function. Multiple position statements recommend that medications be accompanied by
exercise and coping skills approaches.'®

The symptoms of FM may lead to a sedentary lifestyle by reducing physical abilities, which can lead to adverse
effects on the functional capacity of the patient.'® Patients with chronic pain often have deficits in motor performance,
including restricted movement or altered motor planning,®® leading to posture, gait and balance
insufficiencies.'®?! Despite the evidence of altered gait and postural parameters in FM, little is known about how
these abnormalities are linked to clinical variables such as pain, fatigue, stiffness, or depression.'® Understanding the
underlying disease process will provide insights for targeted therapeutic approaches.”'® This review aims to synthesise
current evidence on motor control deficits, balance, and postural dysfunction in FM, and to evaluate multidisciplinary
strategies to improve functional capacity and quality of life.

Materials and Methods

A systematic literature search was conducted across four databases—PubMed, Medline, Scopus, and Web of Science—
up to February 2025. The search combined the terms “fibromyalgia” AND “movement disorder”, with related terms
including “gait”, “balance”, “posture”, and “exercise”. Boolean operators and filters for peer-reviewed, human studies
published in English were applied where applicable. After removing duplicates, 52 studies remained for screening. There
was no formal risk-of-bias assessment for each included paper. Studies were excluded if they did not address movement-
related variables (eg, gait, postural control, balance) or if they focused exclusively on non-human models. One rodent-
based study was excluded on this basis. Following title and abstract screening, 23 studies met the inclusion criteria for
full review. The inclusion criteria were: (1) participants diagnosed with FM; (2) outcome measures related to movement,
posture, gait, motor control, or physical activity. Case reports with <5 participants, and studies without clear functional or
biomechanical measures were excluded. The results of the search are displayed in Figure 1.2

Twenty-three studies met the inclusion criteria. The findings are summarised using a narrative synthesis, thematically
based on their relevance to key domains of motor function and functional impairment in FM. These include (1) pain and
fatigue, (2) kinesiophobia and psychological factors, (3) gait and balance, (4) sensorimotor integration and reaction time,
and (5) biomechanical deficits and physical conditioning (Figure 2). Key characteristics of each study were extracted and
summarised in table form to enable efficient narrative synthesis (Table 1).

Results

Pain and Fatigue

Pain was listed as a factor and/or measured in every paper elicited, confirming the weight pain is allocated as a symptom.
Over 80% of FM patients report severe fatigue, which significantly impairs postural control and motor performance.®*?'
Fatigue, more than pain, is correlated with balance deficits, attributed to impaired sensorimotor learning.® Avoiding pain

and fatigue presumably explains low levels of physical activity.®

Kinesiophobia and Psychological Factors
Kinesiophobia is defined as an excessive, irrational, and debilitating fear of movement and physical activity resulting
from the feeling of vulnerability to painful or new injuries.**° Kinesiophobia was reported in patients with FM due to
the association between pain, fatigue and movement, and was associated with reduced levels of physical activity,
increased disability, and perpetuation of pain.'”**>° Low levels of physical activity were correlated with poor motor
control, lower movement velocity, and a higher body mass index (BMI), which are typical in FM populations. High BMI
and inactivity may exacerbate motor deficits and perpetuate the cycle of disability.>'”

FM patients may also experience real pain flare-ups post-exercise, linked to metabolic dysfunction and impaired
endogenous pain inhibition.'” FM has been characterized by an increase in lactate levels, which appeared to facilitate the

response of neuronal voltage-insensitive sodium channels.'
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Identification of studies via databases and registers

Records identified from*: Records removed before screening:

Databases: (n=4) Duplicate records removed (n=2)
Registers: (n=0) Records marked as ineligible by
automation tools: (n=0)
Records removed for other reasons
(n=0)

Identification

Records screened: Records excluded**:
(n=52) (n=29)

Reports sought for retrieval: Reports not reviewed:
(n=52) (n=0)

Reports assessed for eligibility: Reports excluded:

(n=52)

Not related to FM, (n=14)
Not related to movement
disorders (n=14)

Animal study (n=1)

Studies included in review:
(n=23)

Reports of included studies:
(n=23)

Included

Figure | PRISMA Framework database?' and articles search.

Gait and Balance

Patients with FM present with slower gait speed, reduced stride length, delayed gait initiation, altered postural sway,**'
and altered muscle activation patterns during walking.*® Specific deficiencies in gait include reduced stride length and
alterations in dorsiflexion, eversion, and internal rotation at the knee during early stance.’® Gait analysis was proposed to
provide additional information in identifying subgroups among FM patients.'* Stride frequency may differentiate FM
patients from healthy controls (HC) and was correlated with diverted attention and reduced self-assessed coping skills.
Stride regularity was correlated to quality of life measures and pain catastrophizing, prospectively predicting high levels
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Central Neurological Changes
in Fibromyalgia
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Figure 2 Central Neurological Changes in Fibromyalgia.

of comorbid pain and depression.'* FM was associated with an increased BMI, which was positively correlated with

decreased reaction time during gait initiation.” However, gait and postural control deficits were observable even after

adjusting for BMI, indicating disease-specific mechanisms.’® An overview of gait and balance deficits described in the

literature is provided in Table 2.

Table | Summary of Methodology and Findings

Reference

Subjects

Key Findings

Auvinet et al., 2011"*

14 female FM patients with matched controls, 20 - 55

Gait analysis may provide additional information in the identification of
subgroups among FM patients, correlated to major clinical characteristics such
as pain and coping strategies.

Borst et al., 2024*

10 female FM patients, 33 - 57

EMDR is a promising treatment option for patients with FM in reducing pain
associated physical symptoms and the impact of FM.

Burwinkle et al., 20052

253 female FM patients, mean age 43.79

TSK successful in assessing tendency to pain catastrophization rather than
kinesiophobia specifically.

Carson et al,, 2010'®

53 female, mean age 53.7

Yoga shows improvement in pain (P=0.0186), fatigue (P=0.0006), depression
(P=0.0199), memory (P=0.0213), anxiety (P=0.0407), environmental sensitivity
(P=0.0001), balance (P=0.0018), strength (P=0.0344) and stiffness (P=0.0025).

Colas et al., 2021°

330 participants randomized into test and control

Study proposal. The objective is to measure the effectiveness of adapted
physical activity combined with a therapeutic education program for FM
patients.

El-Shewy et al., 20197

Preclinical Review

HOBT and aerobic exercise have a promising role in management of FM
through reduction of inflammation, mitochondrial dysfunction, and pain.

(Continued)
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Table | (Continued).

Reference

Subjects

Key Findings

Estévez-Lopez et al,, 20213

Clinical Review

Exercise is moderately effective for lowering fatigue and has small effects on
enhancing sleep quality in FM, with meditative exercise programs showing
promise for improving sleep quality.

Gerdle et al,, 2010’

29 female FM patients with 30 matched controls,
mean age 37

Lower median frequency of the differential activations of the trapezius in FM
patients compared with HC during static shoulder elevation (P=0.04).

Giggins et al. 2013%**

Clinical Review

While the evidence to support the use of biofeedback in rehabilitation appears
promising, there is a lack of systematic reviews including a large number of
RCTs.

Hadlandsmyth et al., 2020'°

191 female FM patients, mean age 49

Fatigue and sleep disturbance associated with high depression but not high
anxiety, pain catastrophizing, kinesiophobia, and pain severity associated with
high depression and high anxiety.

Hoogwout et al., 20152°

560 female, 48 male, mean age 22

Association found between musculoskeletal pain and RLS, specifically the
lower back (P=0.031), neck (P=0.024), leg (P=0.005) and shoulder/arm
(P=0.003).

Kashikar-Zuck et al., 2016'7

17 female JFM patients, aged 12-18

Fit Teens Program (progressive resistive exercise and CBT). Self reported
increased strength, motivation, decreased pain and fatigue.

Lefaucheur et al., 2020%¢

Clinical Review

rTMS of the left DLPFC has been shown to have a definite antidepressant
effect, while low-frequency rTMS of the right DLPFC has probable efficacy in
treating major depressive disorder.

Nagakura et al., 2023%

Cross-sectional ecological study, aged 40 - 75

The prevalence of chronic pain states in FM is significantly associated with
lifestyle habits, with exercise being negatively associated.

Pontes-Silva et al., 2023""

83 female FM patients, mean age 43.1, 83 female
chronic pain patients, mean age 38.7

FM patients have higher levels of widespread pain and fatigue (P<0.001) with
a greater impact on function (P<0.001) than patients with other chronic
musculoskeletal pain.

Proia et al., 2019'®

25 migraine patients, mean age 49.7, 10 FM patients,
mean age 43.7, 16 HC, mean age 28.52

Statistically significant higher lactate concentrations in FM (P<0.01), and ellipse
surface with eyes closed (P=0.02) and sway path length with eyes closed
(P=0.03).

Rasouli et al., 2017%

20 female FM patients, mean age 36.7, 20 female CFS
patients, mean age 31.8, and 20 female HC, mean
age 34.7

FM showed longest mean RT for gait initiation (P<0.001).

Rasouli et al., 2018°

25 female FM patients, mean age 38.6, 25 female CFS
patients, mean age 34, and 25 female HC, mean age
344

No intervention. Insufficient postural control across both conditions, while
the concurrent cognitive task did not perturb quiet standing. Fatigue but not
pain correlated with postural control variables.

Ribeiro et al., 2023

Clinical Review

Current studies on neurofeedback show promising results for FM but lack
standardization and methodological rigor, making it difficult to confirm its
clinical benefits.

Salvador et al., 2021%°

52 female and | male FM patient, mean age 43.5

Pain education and aerobic exercise or Pilates. Improvement measured by
TSK across all domains (P<0.01).

Sempere-Rubio et al,, 2018%'

80 female FM patients, mean age 53.95, 49 female
HC, mean age 54.47

Significantly impaired postural control in FM patients, no association with
lower limb strength.

Sil et al,, 2015%°

17 JFM patients, 14 HC, 12—18 years

Patients with JFM mild deficiencies in walking gait and functional performance
(P<0. 05), significantly lower left knee extension and flexion strength and
bilateral hip abduction strength (P<0.008). Self reported significantly higher
functional disability, pain, depression and kinesiophobia (P<0.01).

Tran et al,, 2017°

22 female JFM patients, mean age 16.9

CBT and FIT teens (progressive body weight resistance) program. Significant
improvements in pain (P=0.056), functional disability (P=0.011), depression
(P<0.001), kinesiophobia (P=0.001) and pain catastrophizing (P<0.001).

Abbreviations: EMDR, Eye Movement Desensitization and Reprocessing; TSK, Tampa Scale of Kinesiophobia; HOBT, Hyperbaric Oxygen Therapy; HC, Healthy Controls;
RCT, Randomized Clinical Trials; RLS, Restless Leg Syndrome; JFM, Juvenile Fibromyalgia; CBT, Cognitive Behavioural Therapy; rTMS, repetitive Transcranial Magnetic
Stimulation; DLPFC, Dorsolateral Prefrontal Cortex; CFS, Chronic Fatigue Syndrome; RT, Reaction Time; FIT, Fibromyalgia Integrative Training for Teens; FM, Fibromyalgia.
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Table 2 Gait and Balance Deficits Observed in FM

Gait Deficits in FM Balance Deficits in FM

Significantly longer reaction times in gait initiation (P=0.001) (Rasouli et al., 2017)? Significant FIQR demonstrated for poor balance
(Carson et al, 2010).'®

Deficits in balance and postural steadiness at gait initiation (Rasouli et al, 2018)."" Deficits in balance and postural steadiness were

demonstrated (Rasouli et al, 2018).""

Significantly shorter strides during self-selected pace (p < 0.05) (Sil et al, 2015).%’ Increased sway path and ellipse surface values (Proia
etal, 2019)."”

During self-selected pace, mild alterations in eversion and trending differences in increased

internal rotation at the knee (Sil et al, 2015).2’

During standardised pace, mild increased dorsiflexion, increased eversion, and differences in

increased internal rotation at the knee during the early stance portion of gait (Sil et al, 2015).%°

Abbreviations: FM, Fibromyalgia; FIQR, Fibromyalgia Impact Questionairre.

Sensorimotor Integration and Reaction Time

Longer response times in reaction time tasks were observed in FM, along with reduced psychomotor function, resulting
in slower movement initiation and lower movement speed, especially in tasks with higher cognitive demands.? FM
patients demonstrate reduced differential muscle activation, likely due to impaired descending motor inhibition and
altered neuromuscular strategies.' These differences in neuromuscular control may serve as a substrate for ongoing
functional limitations, not only in gait, but in functional performance and lower extremity strength. These deficits were
accompanied by pain, functional disability, lowered mood, and kinesiophobia.**

Deficits in fine motor tasks, such as manual dexterity, reflect broader impairments in sensorimotor integration” but
may also be associated with dopamine dysregulation.””> Associations between restless leg syndrome and FM were
identified, positively associated with both pain severity and the number of pain sites. Functional dysregulation of
dopaminergic circuitry was suggested as a common underlying pathway, and may account for comorbid depressive
symptoms and anxiety disorders.?® Further, activity in certain basal ganglionic areas has been correlated with motivation
versus physical fatigue, namely widespread throughout the basal ganglia in the former and in the putamen for the latter.?”

Biomechanical Deficits and Physical Conditioning
The pathogenesis of FM was hypothesised to include muscle abnormalities, including a reduction in type II muscle fibres,
low levels of adenosine triphosphate, and damage to nerve fibres, leading to abnormal muscle metabolism, resulting in
weakness, fatigue, and muscle pain.” FM patients show reduced muscle strength and altered joint mechanics during
functional movements like jumping.?'*° Observed biomechanics include reduced trunk flexion, increased hip flexion,
and poor proximal stabilization, all of which contribute to fall risk.*°

These findings reveal a multifactorial profile of motor and postural dysfunction in FM, shaped by pain processing
abnormalities, psychological distress, deconditioning, and altered biomechanics. Collectively, these impairments suggest
the need for integrative, multidisciplinary management approaches. Central neurological changes observed in FM and

proposed treatments are represented in Figure 2.

The Role of Exercise

Regular moderate to vigorous physical activity and weight-bearing exercises are recommended for pain management in
patients with FM,>?! but adherence to these recommendations is often poor.”'’° Aerobic or resistance training
programs may be challenging for patients with FM due to poor movement confidence and competence'” and increased
baseline lactate concentrations.'> Moderate exercise, integrative neuromuscular training, Tai Chi, and Virtual Reality

(VR) based exergaming show promise in improving postural stability and physical functioning.>**
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Force plate systems provide feedback on balance, movement, and gait and have been shown to reduce the incidence
of falls.** Although there is a growing number of studies regarding the effect of neurofeedback on FM in the literature,
the level of evidence is still uncertain.?®

The Role of Psychological Support

As there has been an association between traumatic life experiences, post-traumatic stress disorder (PTSD) symptoms,
and the development and persistence of FM,> evidence-based interventions for PTSD, such as Eye Movement
Desensitization and Reprocessing (EMDR), have been investigated.” Stiffness in muscles and joints and self-reported
fatigue have been shown to significantly decrease in patients with FM following a series of EMDR sessions.* Cognitive
behavioural therapy (CBT) for FM is effective in reducing symptoms of depression, functional disability, and catastro-
phizing and increasing pain-coping efficacy,”!” but does not result in greater engagement in more vigorous activity or
exercise when applied in isolation.'” CBT combined with adapted physical activity appears more effective than either
intervention alone.”'” Thus, our current understanding underscores the need to address multiple domains of care,
including physical, psychological and neurological treatment.

Transcranial Magnetic Stimulation of the Motor Cortex

Quality of life has been shown to be improved in patients with FM treated with high-frequency repetitive transcranial
magnetic stimulation (HF-rTMS) of the motor cortex, with evidence of an impact on fatigue.”® HF-rTMS of the left
dorsolateral prefrontal cortex (DLPFC) is more effective in reducing pain. In contrast, HF-rTMS of the left motor cortex
is more effective in improving quality of life.”® rTMS is well tolerated with few minor side effects.”® A more systematic
assessment of the optimal time window for treating patients with rTMS is needed, ideally based on individual markers of
responsiveness.”’

Discussion

The use of Gait Analysis as a Stratification Tool in Fibromyalgia Biomechanical assessments of gait are increasingly used
to identify functional deficits.’® Insufficient postural control is generally characterized by a larger amplitude and lower
frequency in the slow component representing postural sway, and a larger amplitude in the fast component, attributed to
adjusting ankle torque. A mismatch between the magnitude and frequency of the controlling ankle torque thereby induces
postural sway in patients.® Gait in FM patients may be achieved preferentially by recruiting hip flexors instead of ankle
plantar flexors, increasing metabolic demands and contributing to fatigue.'® Kinesiophobia may also contribute to altered
gait, due to decreased walking speed, weakened muscle strength, and reduced performance in physical tasks.*”

Gait analysis provides relevant information about physical and cognitive status and pain behaviour, and needs to be
considered as a complementary exam in the assessment of FM. Stride frequency is a sensitive and specific gait marker for
distinguishing FM patients from controls.'* Subgrouping FM patients on the basis of stride frequency measurement could
facilitate the prescription of physical activity for patients with normal stride frequency, and encourage the prescription of
a slowly progressive physical activity program for those who demonstrate reduced stride frequency on assessment. Stride
regularity, in contrast, has been associated with the unsteadiness of gait, and has been linked to neurodegeneration and
diminished executive function and attention.'* Reduced stride regularity values may characterise a subgroup of FM
patients with poor affect and cognitive abilities. Stride regularity measurement could therefore help in the orientation of
behavioural therapy in this subgroup. However, further studies are needed to better understand the implications of gait
analysis in FM.'*

Falls Risk and the Quality of Life

Balance confidence, decreased muscle strength and altered biomechanics can negatively affect patients’ quality of life by

increasing the risk of falling, fall-related injuries and fear of falling,’'”'*-*

with poor perceived balance reported as one
of the most debilitating symptoms.®' Balance training is generally not included in FM treatment; however, by identifying
and quantifying consistent balance abnormalities in FM patients, the specificity and effectiveness of treatments may be

improved.*!

Journal of Pain Research 2025:18 hetps: 5593
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Additionally, many drugs to relieve pain for FM, such as opiates, muscle relaxants, and antidepressants, may impair
balance. More information is needed on the side effects of medication prescribed for FM and their potential contribution
to falls and balance impairment, since multiple medications are known to increase fall risk.*'

The Contribution of Comorbid Obesity

Another area for further study of postural stability in FM patients is the role of BMI. A progressive decline in physical
activity can contribute to excessive weight gain, with obesity being a common comorbidity with FM compared to HC.?'
A high BMI has been associated with negative consequences for both fine and gross motor skills.> However, the literature
is mixed in implicating obesity concerning motor control and postural stability.*' "% It is likely that muscle strength does
not increase in proportion to total weight in obese individuals; therefore, obese persons may not be able to generate the
adequate force required to quickly regain postural control.*' Increased BMI has been associated with increased time to
diagnosis in FM patients.'?

Emerging Themes and Best Practice

Exercise

Pharmacological management often relies on the prescription of analgesics, antidepressants, and/or antiepileptics, but
these therapies are not always effective and frequently cause undesirable effects.’ Nonpharmacological therapies have
been advocated as a first-line treatment for patients suffering from FM, including exercise, which is the only strong
therapy-based recommendation.”> Tailored exercise programs are needed for FM patients,”'” but thus far, finding the
most appropriate type of exercise that is both tolerable and sustainable for these patients has been challenging.'” The
effects of pain and fatigue on motor function are often under-recognised.® Patients with FM demonstrate dysfunctional
pain inhibition, whereby they do not show endogenous hypoalgesia following exercise'’ and may experience discrepancy
between their perceived capability and actual ability to engage in exercise.”> Pain can trigger inhibitory mechanisms in
affected and surrounding muscles, contributing to decreased motor output.” FM patients exhibit reduced blood flow and
degenerative changes in the muscles, presumably due to local hypoxia, creating higher levels of free radicals that induce
apoptosis, reduce ATP and increase lactate concentrations in muscle cells, leading to muscle weakness and pain.”"'
Another hypothesis suggests that hypervascularisation of tender points increases oxygen availability in muscle fibres,
leading to a prevalent use of aerobic metabolism with low lactate production.'’

More than 80% of people with FM experience poor sleep quality with severe fatigue impacting depression,® pain
perception, physical functioning'® and exercise adherence.”'”*' Reduced attentional and cognitive capacity resulting
primarily from fatigue, may interfere with sensorimotor processing and contribute to reduced postural control displayed
by patients with FM.® This, along with co-occurring joint hypermobility, requires that exercise be performed with neutral
joint positioning'” to avoid potential repetitive use injury.>* Exercise has low to moderate effects on fatigue for FM
patients; however, at this juncture, the literature is scarce and there are no precise recommendations regarding frequency,
intensity or type.’

Establishing fundamental movement skills and confidence should be the first step in facilitating engagement in
activities of daily living and physical activity.”° Mind-body disciplines may fulfil the need for both exercise and coping
skills components of FM treatment,”'® and have been shown to improve balance.* The addition of VR and therapeutic
exergames offer patients opportunities to engage in meaningful, intensive, and enjoyable tasks related to their real-life
interests and daily activities.**

Psychological

The influence of psychological factors is already well described in patients with chronic musculoskeletal pain contribut-
ing to decreased movement.'®*’ Kinesiophobia and pain catastrophizing are prevalent in FM and are strongly associated
with decreased physical performance, reduced postural control, and muscle weakness,’'’° further compounding activity
avoidance and contributing to functional deficits and physical deconditioning.’® Providing patients with EMDR,*
CBT,”'*!” biofeedback®* or rTMS?*** may enable them to gain control over physical processes, allowing for improved
functional task performance and increased autonomy in their rehabilitation.®* An integrative strategy combining pain-
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coping skills, enhanced with tailored, enjoyable exercise that includes sensory and motor challenges specifically designed
to improve confidence in movement and enhance activity participation, holds promise in managing FM.>'73% However,
recommendations for exercise have been based on reviews that provided evidence of the benefits of exercise for pain but
were unclear for other symptoms.>®

Optimal rehabilitation of FM requires an objective assessment of physical impairments during postural control, gait
and motor planning to structure individual, multidisciplinary interventions and provide feedback on their
efficacy.'*'” Motor assessment can be used to assess the effectiveness of training programs in improving physical
functioning in patients with FM.*® Tailoring a flexible program which allows for modifications in consultation with the
patient, with an emphasis on graded exercise and positive coping strategies, may be effective in ensuring that initial
muscle soreness does not hinder compliance.'” Despite its clinical relevance, fatigue is rarely a primary measure of
potential interventions.”®> While pain is recommended as the primary outcome measure for chronic pain treatment
interventions, functional deficits have long been reported by patients with FM and warrant investigation and appropriate,
evidence-based intervention.>

Limitations and Gaps in the Literature

Limitations of this research are related to methodological inconsistencies, study heterogeneity, low subject numbers and
the reliance on self-reported data. Due to the paucity of studies, papers referring to juvenile FM (JFM) were included
where relevant. There is a need for stratified clinical trials and better functional assessments.

Of the studies investigated, only 5 provided an intervention, each showing positive results, however, each study was
limited by small subject numbers. The search for better treatments is ongoing and directed towards multidisciplinary,
patient-centred care, ideally focused on identified pathology.>* Despite the increase in the amount of research in recent
years, there is still a paucity of information regarding optimal exercise dosing and subgroup-specific responses in FM.
Future research is required to address the subgrouping of FM patients, appropriate exercise dosing and the efficacy of
combined therapies.

Conclusions

FM is a disabling chronic pain syndrome characterized by multiple symptoms, including motor control deficits. Poor
balance confidence, which may result from fatigue, decreased muscle strength, altered biomechanics or medication, has
been associated with an increased number of falls and is reported as one of the most debilitating symptoms of FM. This,
along with pain, may lead to a sedentary lifestyle, reducing physical abilities, further compounding the patient’s
functional capacity. Most research has traditionally focused on pharmaceutical pain-related outcomes, and the effects
of pain and fatigue on motor function are often under-recognised. Identifying and quantifying consistent motor
dysfunction, including reaction time, hypermobility, gait, balance, and postural abnormalities in FM, may provide insight
into broader deficits, such as proprioception and sensorimotor integration, and indicate how the specificity and effec-
tiveness of treatments may be improved.

Regular moderate to vigorous physical activity and weight-bearing exercises are recommended for pain management
in patients with FM, but compliance is notoriously poor, associated with hyperalgesia, pain catastrophizing, kinesiopho-
bia and fundamental movement competence. Graded exercise, which includes motor planning and balance and can be
assessed by measurable subjective and objective outcomes, including self-report, biomechanical, and balance evalua-
tions, warrants further investigation. CBT combined with adapted physical activity seems more effective than either
approach alone and may help reduce kinesiophobia and pain catastrophizing, enabling better adherence to exercise.
Future research must evaluate the combination of psychological support with optimal and personalised graded exercise
dosing.
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