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Abstract: Background: Fibromyalgia is characterized by widespread pain, fatigue, sleep and cognitive
symptoms. It overlaps clinically with functional motor disorder (FMD), yet its prevalence and impact in FMD
remain uncertain.

Objective: To determine the prevalence of fibromyalgia in FMD using the current criteria and evaluate its effects
on motor symptoms and health-related quality of life (HRQoL).

Methods: A total of 138 consecutive FMD patients completed the Fibromyalgia Survey Questionnaire, subjective
motor ratings and HRQoL measures. Motor impairment was assessed using the Simplified FMD Rating Scale,
and physical/psychiatric comorbidities and medication use were recorded.

Results: Fibromyalgia was present in 44.9% of patients (95% Cl: 36.5-53.6%). Those with fibromyalgia had more
severe motor symptoms, lower HRQoL and greater medication use. Higher fiboromyalgia severity, S-FMDRS, and
psychiatric comorbidity were independent predictors of lower HRQoL.

Conclusions: Fibromyalgia is common in FMD and associated with worse clinical outcomes, supporting
systematic screening and integrated management.

People with FMD frequently experience non-motor symptoms
such as pain, fatigue, cognitive and psychological difficulties that
substantially affect health-related quality of life (HRQoL)."
Fibromyalgia, a chronic widespread pain condition affecting 2—
3% of the population, manifests with several overlapping symp-
toms, including fatigue, cognitive issues, sleep problems and
headaches.””® Reflecting the importance of these symptoms, cur-
rent fibromyalgia criteria no longer rely on tender point exami-
nation but instead on self-reported widespread pain and
associated symptoms.**

A recent systematic review reported a pooled fibromyalgia
prevalence of ~10% in functional neurological disorder
populations,” higher than in the general population but likely
underestimated because fibromyalgia was not systematically
assessed. We hypothesized that fibromyalgia prevalence in
FMD would be substantially higher and associated with

poorer HRQoL, greater motor severity, multimorbidity, and
medication use.

We systematically assessed fibromyalgia prevalence in a con-
secutive FMD cohort using current diagnostic criteria and exam-
ined associations with motor severity, comorbidities, medication
use, and HRQoL. We compared characteristics of patients with
and without fibromyalgia and examined whether fibromyalgia

independently predicts poorer HRQoL.

Methods

Consecutive recruitment was used to minimize selection bias,
and all patients fulfilled established diagnostic criteria for clinically
definite FMD; patients were recruited between June 27, 2022,
and February 23, 2024, from the specialized outpatient service
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for EMD at the General University Hospital in Prague.® Exclu-
sion criteria were age < 18 years, inability to complete question-
naires because of language difficulties, severe learning disabilities
or cognitive impairment, major psychiatric comorbidity (eg, psy-
chosis, substance abuse).

The motor phenotypes were classified as functional weakness,
tremor, dystonia, myoclonus, gait disorder, or speech disorder.
Dominant (most severe and/or most frequent motor symptom)
and additional motor phenotypes were recorded, and the num-
ber of different phenotypes was used as a proxy measure for
motor disorder complexity.

The motor symptom severity was assessed by clinician using the
Simplified Functional Movement Disorders Rating Scale (S-
FMDRS; range 0-54, higher scores indicate greater severity).” Gait
aid score (10 m minimal distance) was evaluated as normal gait = 0,
abnormal gait no assistance or walking aids needed = 1, assistance
or walking aids needed = 2, wheelchair dependent = 3.

The 2016 Fibromyalgia Survey Questionnaire was used to
assess fibromyalgia based on the 2016 revisions to the 2010/2011
American College of Rheumatology diagnostic criteria.” This
validated tool measures the Widespread Pain Index (WPIL; range
0-19) and the Symptom Severity Scale (SSS; range 0-12),
assessing fatigue, unrefreshing sleep, cognitive symptoms, head-
aches, abdominal pain/cramps, and depression; together yielding
the Fibromyalgia Severity (FS) score. Diagnostic criteria are met
with WPI >7 and SSS 25, or WPI 4-6 and SSS 29, plus general-
ized pain in at least four of five regions for 23 months. The ques-
tionnaire underwent forward and back translation with input
from bilingual and subject-matter experts. Clinical assessment
including a neurological examination was performed to contex-
tualize symptoms and identify potential comorbidities.**

All patients rated their motor symptom severity on a 3-point
(0 =not bothered, 1 = bothered a little,

2 = bothered a lot) for five symptom categories: weakness,

Likert scale

impaired motor coordination, gait disorder, tremor/jerks, and
abnormal postures/spasms. A total subjective motor score (range
0-10) was calculated.”

HR QoL was assessed using the 12-Item v2 Short Form
Health Survey (SF-12; range 12-44)."°

Neurological and general medical comorbidities were
recorded from medical records and clinical assessment (Table S1
and S2). Given the established associations of both FMD and
fibromyalgia with migraine (past 6 months) and restless legs syn-
drome (RLS), participants were systematically assessed using cur-

11-14

rent diagnostic criteria. Psychiatric  comorbidity was

documented dichotomously using medical records, a semi-
structured clinical interview by the examining neurologist, and
self-report using the Beck Depression Inventory (scores >13
indicating clinically relevant depression symptoms). Centrally act-
ing and nociceptive analgesic use was recorded.

The Fisher’s test was used to test independence in contin-
gency tables. Differences between groups in continuous and dis-
crete measures were assessed with Wilcoxon rank tests.
Relationships between fibromyalgia symptom severity and motor
impairment were examined using Pearson correlations. Differ-
ences in fibromyalgia severity across gait aid use were tested with
ANOVA. The association between fibromyalgia severity and the
number of motor phenotypes was analyzed using Poisson regres-
sion. Predictors of HRQoL were identified using a linear
regression model incorporating fibromyalgia severity, motor
severity, psychiatric comorbidity, multimorbidity, medication
use, age, and sex as covariates to jointly explain HRQoL vari-
ance. Multiple comparisons within each variable category were
corrected using the Holm method."

Results

We recruited 161 consecutive patients (131 females, mean age
44.7 [standard deviation, SD = 10.9, 18-72] years; mean disease
duration 6.9 [SD 7.3, 0—40]). Because questionnaire data were
incomplete in 23 patients, analyses were restricted to 138 patients
with FMD (114 females; mean age 44.8 years [SD 11.1, 18-72];
mean disease duration 6.9 years [SD 7.3, 0—40]).

Fibromyalgia was present in 44.9% overall (95% CI 36.5—
53.6), including 43.5% of females (95% CI 34.3-53.0) and 50.0%
of males (95% CI 29.1-70.9); there was no sex difference
(p = 0.653).

Patients with fibromyalgia (FM+) and those without (FM—)
did not differ in age, sex, age at onset, or disease duration
(Table 1). FM+ patients had higher S-FMDRS scores
(p = 0.015), more frequent gait disturbances (p = 0.022), greater
reliance on gait aids (p = 0.022), and more motor phenotypes
(p = 0.022). Subjective motor score was also greater in FM+
(p <0.001). FM+ patients had lower HRQoL than FM—
patients (p < 0.001) (Table 2).

The total number of comorbid physical illnesses and neuro-
logical comorbidities, migraine, and RLS frequencies did not dif-
fer significantly between FM+ and FM— groups (all p > 0.05;
Table S1 and S2).

TABLE 1  Demographic and clinical characteristics in FMD patients with and without fibromyalgia

FMD with FM (n = 62) FMD without FM (n = 76) Test statistics p-value
Sex 50 F, 12 M 64 F, 12 M Fisher test (n/a) 0.65
Age (years) 44.9 (SD 10.5), range 18-72 44.8 (SD 11.6), range 19-65 #(136) = —0.050 0.96
Disease onset (years) 37.0 (SD 12.1), range 7-69 38.6 (SD 10.9), range 14-58 1(136) = 0.77 0.44
Disease duration (years) Median 5 (IQR 7), range 1-34 Median 4 (IQR 5), range 0-40 W =1944.5 0.077

Abbreviations: FM, fibromyalgia; FMD, functional motor disorder; IQR, interquartile range; n/a, not applicable; SD, standard deviation; W, wilcoxon test statistic.
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TABLE 2 Health-related quality of live and motor symptom measures in FMD patients with and without fibromyalgia

FMD with FM (n = 62) FMD without FM (n = 76) Test statistics p-value (corrected)

SF-12 (median [IQR], range) 20 [6], 12—32 24.5 [7], 14-42 W = 3431 < 0.001

Main motor phenotype (n)
Tremor 17 22 Fisher test (n/a) 1
Gait disorder and instability 23 13 Fisher test (n/a) 0.066
Dystonia 7 8 Fisher test (n/a) 1
Weakness 13 31 Fisher test (n/a) 0.084
Myoclonus 2 1 Fisher test (n/a) 1

Speech and swallowing disorder 0 1 Fisher test (n/a) 1
Parkinsonism 0 0 n/a n/a

Main or additional motor phenotype (n)
Tremor 38 42 Fisher test (n/a) 1
Gait disorder and instability 49 46 Fisher test (n/a) 0.18
Dystonia 23 20 Fisher test (n/a) 1
Weakness 47 51 Fisher test (n/a) 1
Myoclonus 7 4 Fisher test (n(a)) 1

Speech and swallowing disorder 7 9 Fisher test (n/a) 1

Parkinsonism 1 0 Fisher test (n/a) 1

S-FMDRS score 14.5 [9], 0-34 10 [13], 0-31 W=1679 0.015
(median [IQR], range)

Gait disturbances (%) 77% 55% Fisher test (n/a) 0.022

Use of gait aids (%) Wheelchair: 8% Wheelchair: 3%, Crutch: 13% W= 2791 0.022

Crutch: 26%

No. of motor phenotypes 3 [1], (1-6) 2 [1], (1-6) W =1778.5 0.022
(median [IQR], range)

SMSS (median [IQR], range) 7.5 3], 1-10 5 [4], 0-10 W= 1228 < 0.001

Note: Significant results are presented in bold.

Abbreviations: FM, fibromyalgia; FMD, functional motor disorder; HRQoL, health-related quality of life; IQR, interquartile range; n/a, not applicable; S-FMDRS, The
simplified functional movement disorder rating scale; SF-12, 12-item v2 short form health survey; SMSS, subjective motor symptom severity; W, Wilcoxon test statistic.

FM+ patients used more medications than FM— patients
(p = 0.015). They more frequently received drugs with some effi-
cacy in fibromyalgia (amitriptyline, cannabinoids, tramadol;
p=0.015)" and nociceptive analgesics (p = 0.015), while no
group differences were observed for other drug classes (Table S3).

S-FMDRS correlated with FS score (r = 0.20, #(137) = 2.37,
p = 0.019). On average, the number of motor phenotypes was
greater for higher FS score (Poisson regression 72(1) = 4.05,
p = 0.044). FS score differed across gait aid groups. In those
using no gait aids, the mean FS score was 15.0 (1-30), in
those using crutches 17.9 (5-31), and in those using a wheelchair
18.3 (16-22) (ANOVA F(1,136) = 4.8, p = 0.029). There was a
strong relation between subjective motor score and FS score
both in FM— patients (r = 0.71, #(74) = 8.56, p < 0.001) and in
FM+- patients (r = 0.34, #(60) = 2.85, p = 0.006).

SF-12 was negatively associated with FS score (#(134)
= —8.05, p <0.001), S-FMDRS (#(134) = —3.60, p < 0.001),
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and lifelong psychiatric comorbidity (¢(134) = —4.44, p < 0.001)
(Table S4). Together, these factors explained 47% of the variance
in HRQoL (adjusted R? = 0.47).

Discussion

This is the first study to apply the 2016 American College of
Rheumatology criteria in a well-characterized consecutive FMD
cohort and demonstrates a high prevalence of fibromyalgia. Its
presence was associated with poorer HRQoL, greater motor
symptom severity, and increased medication use.

Fibromyalgia prevalence (44.9%) was over ten times higher than
in the general population® and higher than earlier FMD studies
reporting 4-16%.”'2!
fibromyalgia prevalence at 10% in FND, with similar rates across

A recent meta-analysis estimated pooled
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. 721 . . .
seizure and motor subtypes.”~ However, previous studies relied on
retrospective diagnoses without standardized criteria and systematic

71721 Jikely contributing to under-recognition.”* In con-

assessment,
trast, we used a validated self-report questionnaire applying the
American College of Rheumatology 2016 criteria cut-offs, which
has reported sensitivity of 78.0% and specificity of 90.5% against
clinical rheumatologist diagnosis in chronic widespread pain cohorts,
suggesting that major overdiagnosis is unlikely.

Although fibromyalgia is common across multiple disorders,?*
neurological multimorbidity including RLS and migraine did
not differ between FMD patients with and without fibromyalgia
and was unrelated to fibromyalgia severity, suggesting it is not
simply secondary to comorbid medical conditions.

Fibromyalgia in FMD was associated with higher observed and
experienced motor symptom severity, greater phenotypic com-
plexity, and greater dependence on mobility aids. No specific
motor phenotype was preferentially associated. Fibromyalgia sever-
ity correlated with both experienced and observed severity of
motor impairment, highlighting the value of systematic screening
particularly in patients with more disabling motor symptoms.”
independently  reduced

Importantly, fibromyalgia

HRQoL, consistent with the established contribution of pain and

severity

other non-motor symptoms to disability in FMD."” Similar preva-
lence in female and male patients suggests that factors beyond sex-
related risk may contribute to widespread pain in FMD.

In this study, patients with fibromyalgia used more centrally
acting drugs than those without. Although many received agents
with evidence in nociplastic pain (eg, tricyclic antidepressants,

16 o
> most also used nociceptive

SNRIs, gabapentinoids, tramadol),
analgesics (NSAIDs, paracetamol) with little or no efficacy.”
Pharmacological treatments show limited efficacy at the group
level; centrally acting agents may benefit a subset of patients, but
effect sizes are small, tolerability is often poor, and long-term
data are scarce.”>2® This study does not allow detailed assessment
of medication appropriateness. Under-recognition of nociplastic
pain may contribute to repeated investigations and ineffective
treatments, yet some patients may still have modifiable focal pain
generators requiring evaluation and managelnent.27 Recognition
of fibromyalgia or widespread pain in FMD has important man-
agement implications. FMD focused rehabilitation alone appears

72829 Whereas physiotherapy

to provide limited benefit for pain,
combined with cognitive-behavioral interventions may be more
effective.®” Identification of fibromyalgia should guide multi-
modal management aligned with international recommendations,
emphasizing non-pharmacological strategies such as pain educa-
tion, self-management, physical activity, and psychological inter-
ventions, while prompting review of medication overuse and
avoidance of excessive reliance on analgesics or procedures. '
Addressing modifiable contributors such as mood, migraine, sleep
disturbances, including treatment of RLS and obstructive
sleep apnea, represents an important therapeutic target given the
bidirectional relationship between sleep and pain.'>'%!

The high prevalence of fibromyalgia in FMD suggests shared
mechanisms, as both conditions are increasingly conceptualized as
disorders of large-scale brain networks; however, research and

explanatory models in the two fields remain largely siloe n

the functional neurological disorder field, predictive coding models
propose a unified framework for functional symptoms across

34,35
In con-

domains, with similar accounts also suggested for pain.
trast, fibromyalgia literature emphasizes central sensitization within
nociplastic pain models, integrating top-down and bottom-up
influences on brain network connectivity, alongside immune, neu-
rochemical, and peripheral contributors that remain largely under-
studied in FND.?**%%7 Studies examining FM and EMD
together may help clarify shared and distinct mechanisms.>®

Despite evidence of shared mechanisms, pain and non-motor
symptoms in functional neurological disorder remain categori-
cally separated in the current classification systems limiting inte-
gration across research and care.”*” The high prevalence of
fibromyalgia in FMD further challenges this divide and supports
more integrated frameworks. As nomenclature and definitions
remain debated, future classification efforts should examine
whether diagnosing fibromyalgia is beneficial compared with
framing symptoms as chronic widespread pain within FMD or as
primary pain disorder (ICD-11).%

This study has several limitations. The convenience sample
lacked an a priori power calculation and may have been under-
powered for subgroup analyses. The single tertiary-center design
and long disease duration may have biased recruitment toward
more severe FMD, potentially inflating fibromyalgia prevalence.
Psychiatric comorbidities were not assessed with standardized
interviews and were likely underestimated. Migraine history and
subtypes were not systematically recorded. The subjective motor
score is a non-validated composite that may not capture the fluc-
tuating nature of FMD, which may explain its modest correla-
tion with clinician rated severity.

Fibromyalgia was highly prevalent in FMD and was associated
with more severe motor symptoms, higher medication use, and
lower quality of life. This finding may have implications for the
assessment and management of FMD patients with comorbid pain.
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