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ABSTRACT: BackgroundBackground: Functional movement disorders (FMD) are associated with considerable morbidity
and impairment of quality of life. Specialized treatment is scarce and data on efficacy of different therapies are
limited.
ObjectiveObjective: To evaluate a multi-modal inpatient treatment program for patients with FMD.
MethodsMethods: Thirty-one patients with FMD were analyzed before (t1) and after multi-modal inpatient treatment (t2) by
a blinded video rating using the Psychogenic Movement Disorder Rating Scale (PMDRS), the simplified
Functional Movement Disorder Rating Scale (S-FMDRS), and the Clinical Global Impression Scale of Severity
(CGI-S), as well as patients’ self-rating. In 23 out of 31 patients a 5 months follow-up investigation was performed
(t3). Wilcoxon signed-rank test and Friedman test were used for rating scale and self-rating comparisons over
time. Spearman correlation was used for correlation of symptom improvement and clinical characteristics.
ResultsResults: Video rating revealed significant reduction of scores after therapy (median PMDRS t1 = 24, t2 = 8,
P = 0.0006; S-FMDRS t1 = 11, t2 = 4, P = 0.008; CGI-S t1 = 4, t2 = 3, P = 0.000136) with sustained score
decrease in follow-up evaluations (PMDRS t1 = 31, t2 = 8, t3 = 7, P = 0.000032; S-FMDRS t1 = 12, t2 = 4, t3 = 3,
P = 0.000888; CGI-S t1 = 4, t2 = 3, t3 = 3, P = 0.000032). Patients reported a stable reduction of symptoms in
the self-rating (CGI-S t1 = 5, t2 = 4, t3 = 4, P = 0.016). Age correlated with treatment response with older
patients showing better improvement, but disease duration did not correlate with outcome. Patients who
suffered from physical trauma, sexual or physical abuse had smaller score reductions.
ConclusionConclusion: Blinded video and self-rating assessment showed significant score reduction in patients with FMD
after an individualized interdisciplinary inpatient intervention.

Functional movement disorders (FMD) are common both in
general neurology outpatient clinics and specialized referral cen-
ters1 and are associated with considerable morbidity, impairment
of quality of life, and burden for the health care system.2,3 They
are defined by certain characteristic clinical features including
symptom attenuation by distraction, entrainment, or unusual
movement patterns, allowing one to make a “positive diagnosis,”
i.e. FMD is not a diagnosis of exclusion.4 However, their resem-
blance with other movement disorders in the context of defined

neurological diseases can be challenging diagnostically and some-
times require more in-depth neurological investigations. Unde-
rscoring the relevance of FMD, diagnostic criteria have been
established5 and several assessment tools are available.6 However,
despite FMD being frequent and often debilitating, therapeutic
strategies are unclear, centers offering specialized treatment are
scarce and data on the efficacy of different therapies are limited.6

In particular, the respective roles of neurologists, psychiatrists,
and other health care providers are much debated. Several
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studies7,8 assessing the efficacy of physiotherapy (motor
retraining, walking, physical exercise9) and cognitive behavioral
psychotherapy (CBT)10,11 have shown promising results in the
treatment of FMD. However, the duration of interventions and
therapeutic settings varied considerably between these studies
and there are still knowledge gaps with respect to prognostic fac-
tors and long-term outcome of different therapeutic strategies.
Against this background and because there is some evidence that
FMDs reflect maladaptive integration of psychological and physi-
cal functions12,13 one of the open questions is whether patients
would benefit from a combination of psychological and physical
treatment in a multi-disciplinary team as has recently been
suggested.14–19

To this end, we here report results of a rater-blinded retro-
spective evaluation of a multi-disciplinary inpatient intervention
including neurologists, psychologists, and physiotherapists in a
group of 31 patients with FMD from a large center for medical
treatment and rehabilitation for patients with Parkinson’s disease
and other movement disorders.

Methods
Patients
We performed a retrospective review of charts of 58 consecutive
patients with FMD (10/2017 to 02/2020) treated at the Move-
ment Disorders Clinic in Beelitz-Heilstätten, Germany. Patients
were referred to our center by neurologists or GPs for the assess-
ment of an unclear movement disorder or treatment of an
already diagnosed FMD, without any restrictions concerning
symptom severity, age, or chronicity. However, patients with
current substance abuse or unwillingness to undergo inpatient
treatment were not admitted.

Inclusion criteria for the retrospective analysis were (1) definite
diagnosis of a FMD;20 (2) video documentation of relevant
symptoms; and (3) completed self-rating of patients’ symptom
severity using the Clinical Global Impression Severity scale
(CGI-S) before and following the intervention. Twenty-seven
patients had to be excluded from analysis due to comorbidity
with a relevant neurological disease (n = 3), premature discon-
tinuation of treatment (n = 10), or lack of video documentation
(n = 14). Data of 31 patients (14 male, median age 47 years,
range: 19–64 years) were available for analysis. The median dura-
tion of FMD at admission was 36 months (range 3–130 months).

Before admission to our specific treatment program for FMD,
most of the patients had received different types of psychothera-
peutic interventions (in-patient in 15, out-patient in 21) or reha-
bilitation (n = 19, in-patient in all cases). FMD was the reason
for referral to these interventions in all cases but, to our knowl-
edge, treatment programs were not specifically designed for
FMD. Only six patients were working before admission, 10 were
on sick-leave (three of these had additional pending applications
for retirement on medical grounds), and 11 were retired (eight
of these had limited retirements on medical grounds) (Table 1).

There was a high prevalence of depression/anxiety (n = 27),
pain (n = 22), episodes of dissociation (n = 14), post-traumatic
stress disorder (n = 12), trauma (physical n = 10, psychological
n = 22), and abuse (physical n = 7, sexual n = 3) in our sample
(Table 2).

Clinical Assessments
Assessment of symptom severity and treatment outcome was
based on a blinded video rating. In our study, we aimed to inves-
tigate potential treatment efficacy in a standardized and objective
way by validated outcome measures. We, therefore, followed
the recommendation of the Functional Neurological Disorders
(FND)-Core Outcome Measures Group, who concluded that
the simplified Functional Movement Disorder Rating Scale (S-
FMDRS),21 the Psychogenic Movement Disorder Rating Scale
(PMDRS)22 and the CGI, which were used in several studies
have good convergent sensitivity, high inter-rater reliability and
adequate sensitivity to detect symptom changes.6 The scales have
already been validated in video-based, blinded rater analysis.
Moreover, the PMDRS and the S-FMDRS were specifically
designed for FMD. The S-FMDRS is a modified (simplified)
version of the PMDRS.21 The PMDRS itself has 10 different
phenomenological categories and 13 different body locations the
rater has to evaluate.22 This most likely leads to poorer rater
agreement on symptom phenomenology and distribution in
comparison to the S-FMDRS. However, both scales showed
similar high inter-rater reliability and good sensitivity to detect
symptom changes.6

Patients’ symptoms were recorded by the leading physician
(TS) to document movement abnormalities present at every
time-point. Because of variable phenomenology, video record-
ings were individualized. Blinded rating of videos was performed
by a movement disorder specialist (AW). Videos were presented
in random order to the blinded rater, who did not have personal

TABLE 1 Demographic information of participating patients

Sex n (%)

Female 17 (55)

Male 14 (45)

Age, median (range) 47 (19–64)

Family status

Single 12 (39)

Relationship 19 (61)

Employment status

Employed 6 (20)

Unable to work 10 (33)

Retired (temporary) 8 (27)

Retired (unlimited) 3 (10)

Application for retirement 3 (10)
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contact with any of the patients and was unaware at which treat-
ment state the individual video was taken.

In addition, patients performed a self-rating of symptoms
using the CGI-S.

Video and self-ratings were performed by all 31 patients
before (t1) and immediately after the intervention (t2). In addi-
tion, 23 of the 31 patients participated in a follow-up investiga-
tion that was scheduled on a voluntary basis and timed according
to individual needs (t3, median = 5 months, range = 1–
20 months).

Psychiatric diagnoses were based on psychopathological find-
ings and medical history according to the diagnostic criteria of
the 10th revision of the International Classification of Disease
(ICD-10).

Intervention
We used an established individualized, multi-disciplinary treat-
ment program. The multi-disciplinary team comprised neurolo-
gists, psychotherapists (CBT), physiotherapists, speech therapists,

music therapists, occupational therapists, and nurses. The leading
physician in charge of the program (TS) is a neurologist, psychia-
trist, and psychotherapist. All team members were trained in
communication and interaction with FMD patients. An
accepting rather than goal-demanding attitude and an apprecia-
tive and trusting relationship towards the patient were
encouraged.

Integrative networking between disciplines was supported by
weekly team meetings and frequent informal briefings between
team members. Special emphasis was given to coordinate thera-
peutic strategies and aims and to cope with emotional reactions
evoked in the therapeutic process.

The program had the following main objectives: 1. to develop
a consistent and easily comprehensible disease concept; 2. to
improve body perception; 3. to re-train physiological movement
patterns; 4. to re-integrate traumatizing or emotionally over-
whelming experiences.

Psychotherapeutic interventions included methods of CBT
and trauma therapeutic interventions. In all cases with trauma, a
narrative approach to reported trauma content was conducted.

When judged as appropriate by the psychologist, elements of
IRRT (Imagery Reprocessing and Rescripting Therapy)23 were
additionally used to work imaginatively with the trauma
experiences.

The initial focus of physiotherapy was the enhancement of
body awareness. Subsequently, physiological movement
sequences were exercised in the course of motor retraining.
Other therapies listed above followed the principles of physio-
therapy (Tables S1 and S2).

The duration of in-patient treatment (median = 21 days,
range = 10–35 days) and therapeutic plans were tailored to the
individual needs of patients as perceived by the integrated team.
The median duration is 50% longer than standard multi-
disciplinary in-patient treatment, e.g., for Parkinson’s disease in
Germany. In general, patients with severe or chronic courses
required a longer treatment period.

The program was comprised of 10–15 individual and group
sessions per week with flexible involvement of different profes-
sional disciplines including 2–3 psychotherapeutic and 3–4 indi-
vidual physiotherapy units. The duration of sessions ranged from
20–60 minutes according to the content and goal of the
interventions.

Statistical Analysis
As our data were not normally distributed we used non-
parametric approaches throughout.

Wilcoxon signed-rank tests were used for intraindividual
comparisons of blinded video rating scores (PMDRS, S-
FMDRS, and CGI-S) and patients self-rated CGI-S before
(t1) and immediately after the end of the inpatient program
(t2) in 31 patients.

To analyze potential symptom changes after the discharge
from the inpatient treatment, we compared video rating and self-
rating results of 23 patients at three time points (pre- t1, post-
intervention t2, and follow-up t3) using the Friedman ANOVA.

TABLE 2 Clinical characteristics of participating patients

Duration of disease in months,
median (range) 36 (3–130)

Clinical symptoms n (%)

Gait and balance disturbance 21 (68)

Tremor 17 (55)

Myoclonus 4 (13)

Chorea 6 (19)

Dystonia 6 (19)

Paresis 8 (26)

Speech disturbance 5 (16)

Tics 1 (3)

Others 8 (26)

Multiple motor symptoms >2 25 (81)

Precipitating factors n (%)

Physical trauma 10 (32)

Psychological trauma 22 (71)

History of depression/ anxiety 27 (87)

Physical abuse 7 (22)

Sexual abuse 3 (10)

Post-traumatic stress disorder (PTSD) 12 (39)

Chronic pain 22 (71)

Additional information n (%)

Dissociative states 14 (45)

Initial contact to an emergency room 5 (16)
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To correct for multiple comparisons (the factor eight, e.g., for
the two or three time points and the four rating scales/self-
questionnaires was used) Bonferroni correction was used.

Correlation of the continuous variables: symptom improve-
ment (=clinical scores differences between t1 and t2 of the video
rating and self-rating), age at examination, and disease duration
in months, was estimated using Spearman correlation. To analyze
for potential influences of categorical variables such as demo-
graphic and clinical features (Tables 1 and 2) on symptom
improvement (=clinical scores differences between t1 and t2 of
the video rating and self-rating) Mann Whitney tests were used.
Correlations and Mann Whitney tests were done at a descriptive
level only without interpretation of statistical significance and
correction for multiple comparisons.

Results
On the basis of the blinded video assessment, the intervention
reduced symptoms significantly in all three scales (median
PMDRS t1 = 24 (range: 6–74), t2 = 8 (range: 0–48),
P = 0.000078 uncorrected, P = 0.0006 corrected; median S-
FMDRS t1 = 11 (range: 2–24), t2 = 4 (range: 0–29), P = 0.001
uncorrected, P = 0.008 corrected; median CGI-S t1 = 4 (range:
3–6), t2 = 3 (range: 1–5), P < 0.000068 uncorrected,
P = 0.000136 uncorrected) (Fig 1A,B).

Likewise, CGI-S of the self-rating was significantly improved
(median t1 = 5 (range: 3–7), t2 = 4 (range: 1–6), P = 0.005
uncorrected, P = 0.004 corrected) (Fig 1B).

Comparison of the severity scores in the 23 patients with a
follow-up investigation showed a significant reduction of the
symptom severity after intervention and in the follow-up
(median PMDRS t1 = 31 (range: 7–74), t2 = 8 (range: 0–48),
t3 = 7 (range: 0–45), P = 0.000004 uncorrected, P = 0.000032
corrected; median S-FMDRS t1 = 12 (range: 3–22), t2 = 4
(range: 0–29), t3 = 3 (range: 0–23), P = 0.000111 uncorrected,
P = 0.000888 corrected; median CGI-S t1 = 4 (range: 3–6),
t2 = 3 (range: 1–5), t3 = 3 (range: 1–4), P = 0.000004
uncorrected, P = 0.000032 corrected) (Fig 2A,B). Scores differed
between t1 and t2, as well as between t1 and t3, but not
between t2 and t3, suggesting a stable improvement of symptoms
after a median of 5 months post-intervention.

Self-rating CGI-S by 23 patients at three time points showed
a significant decline of symptoms that remained stable at outpa-
tient follow-up (t1 = 5 (range: 3–7), t2 = 4 (range: 1–6), t3 = 4
(range: 3–5), P = 0.002 uncorrected, P = 0.016 corrected)
(Fig 2B).

There was a positive correlation between age at examination
and the changes of the PMDRS (descriptive P = 0.045,
r = 0.363), i.e., older patients had greater improvement
e.g., higher change of scores (t1-t2). It is possible that in view of
higher baseline scores the likelihood of significant changes at t2,
e.g., improvement of symptoms and reduction of PMDRS
scores, was higher in this sub-sample. There was no correlation
between age at examination and the other scores used. Duration

of symptoms at baseline did not correlate with outcome e.g. the
changes of any of the rating scales used.

Patients who experienced a physical trauma showed smaller
changes in the PMDRS (physical trauma present median
PMDRS t1 = 14, t2 = 10 compared to physical trauma absent
median PMDRS t1 = 28, t2 = 8; descriptive P = 0.005) and S-
FMDRS score compared to those without a physical trauma
(physical trauma present median S-FMDRS t1 = 8, t2 = 4 com-
pared to physical trauma absent median S-FMDRS t1 = 11,
t2 = 4; descriptive P = 0.018). GCI-S of the video and self-rat-
ing did not differ between patients with and without trauma
(Table S3).

Patients who had been physically or sexually abused had
smaller changes in the S-FMDRS (physical abuse present:
median S-FMDRS t1 = 10, t2 = 4 compared to physical abuse
absent: median S-FMDRS t1 = 9, t2 = 3; descriptive
P = 0.034; sexual abuse present: median S-FMDRS t1 = 13,
t2 = 16 compared to sexual abuse absent median: S-FMDRS
t1 = 9, t2 = 4; descriptive P = 0.015).

Patients who received treatment (inpatient rehabilitation, out-
patient, or inpatient psychotherapy) before participating in our
treatment program did not show better treatment responses,
e.g., higher reduction of scores in video rating and self-rating.
There was no correlation between the factors inpatient rehabili-
tation, inpatient or outpatient psychotherapy and the changes of
PMDRS, S-FMDRS, or CGI-S. Also other demographic and
clinical variables did not affect scores (Table S3).

In an informal interview at discharge, 18 of 31 patients spon-
taneously expressed that, in their view, friendliness, appreciation,
acceptance, and active listening were key factors for success of
their treatment. In addition, the importance of the multi-
disciplinary approach was emphasized.

Discussion
The main finding of the present study with independent blinded
video assessment is that patients with FMD who completed the
individualized comprehensive interdisciplinary inpatient inter-
vention combining physiotherapy and psychological measures
showed significantly reduced motor symptoms. Interestingly, and
in correspondence with other multi-disciplinary treatment
studies,16,18 we did not find a correlation between symptom
duration and score results, indicating that prognosis might not
necessarily be poor in patients with chronic FMD, who receive
multi-disciplinary treatment.

According to Ricciardi and Edward,24 there are probably dif-
ferent routes to the development and maintenance of FMD so
that individualized approaches appear warranted. Consensus rec-
ommendations have emphasized the importance of physiother-
apy for the treatment of FMD25 based on prospective studies
reporting its usefulness both on an inpatient26–28 and outpatient
basis.7,15 The rationale for physiotherapy has to be viewed against
the background that there is some evidence that FMD are invol-
untary but learned habitual movement patterns driven by
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abnormal self-directed attention.29 Therefore, one aim of physio-
therapy is motor-retraining directed towards the goal rather than
sub-elements or kinematics of movement to divert self-focused
attention and to prevent patients from cognitively controlling
their movements.25,29 In the present study, we slightly adapted
this concept (Table S2). Thus, physiotherapy first focused on
improving the perception of the affected body region and the
whole body to access and integrate segregated functions, which
was then followed by motor retraining. Feedback from the
patient during mindfulness exercises and motor-retraining was
used to foster awareness and a sense of agency. The latter has
been shown to be impaired in patients with FMD.12 During the
training, the autonomy of the patient was respected and motor
challenges were individually scaled.

In keeping with a recently proposed model of integrated and
multi-disciplinary care for patients with FMD,14 we complemen-
ted physiotherapy with psychological measures. In a recent study
applying 12 weeks of CBT, the effectiveness in reducing the
severity of functional tremor was shown.11

There is general agreement that communication of the diag-
nosis and providing of a bio-psychological model, within which
to understand the physical symptoms, is critical to establish a
therapeutic relationship with patients with FMD.4 Our inte-
grated team approach was based on the concept of a “motive

oriented therapeutic relationship” (MOTHER).30,31 This con-
cept postulates four basic human needs, i.e., attachment, self-
esteem, security, and pleasure.31 The therapist is oriented towards
the patient’s perceived need for relationship, e.g., beyond an
appreciative attitude, the therapist responds to the patient’s basic
relational concerns. These are assumed to be learning- and
experience-based, both life-historical and short-term in origin.
This also includes the patient’s previous experiences within the
medical system. Moreover, methods of CBT and emotionally
focused techniques were applied.32 We first addressed and vali-
dated the beliefs and concerns of the patients. In close coopera-
tion with the patients, a bio-psychological concept and an
understanding of the genesis of the disease were developed. The
conscious perception of patients’ emotions was encouraged and
supported (Table S1).

We opted for a multi-professional team suitable for intervening
in parallel at different functional levels. Achievements in different
treatment modalities probably were complementary and might
have had a multiplier effect. Beyond logistic coordination, the
integrated network approach supports the acquisition of therapeu-
tic skills. Providers learn to implement techniques across different
disciplines, e.g., combining physiotherapy and psycho-education.

Our general setting, i.e., a specialized clinic for patients with
movement disorders including patients with defined neurological

FIG. 1. Box plots of the rating results of 31 patients using (A) the PMDRS (=psychogenic movement disorders rating scale) and S-FMDRS
(=simplified functional movement disorders rating scale) of the video rating, and (B) the CGI (=clinical global impression scale) of the
video rating (VR) and the CGI of patients’ self-rating (SR). Dark gray bars = before therapy (t1), light gray bars = immediately after therapy
(t2); black line indicates median, boxes the quartiles, whiskers the range, and circles the outlier.
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diseases, e.g., Parkinson’s disease, also might have influenced the
results of the intervention. Many patients with FMD have had
made the experience of being poorly understood or even stigma-
tized in the standard health care system including neurological
services and being referred to psychiatric units without further
explanations or concepts where they are then told that psychiat-
rically there is “nothing wrong” with them.33 More often than
not, patients with FMD felt left alone. In fact, patients in our
sample have had numerous contacts with the health care system
(24 of 31 were pre-treated including out- or inpatient psycho-
therapy, or rehabilitation) without substantial improvement of
their symptoms. Because patients with FMD often attribute their
symptoms to organic disturbances, as did our patients, it appears
suitable and helpful to treat these patients in movement disorder
clinics treating patients with both organic diseases and FMD to
avoid stigmatization or marginalization.

Regarding co-morbidities and prognosis, 23 of 31 patients
had signs of traumatic experiences in the past. Patients with a his-
tory of physical trauma and sexual or physical abuse had less
improvement of symptoms. This is in line with previous observa-
tions that a history of trauma is more frequent in FMD compared
to patients with “organic” movement disorders.34 By using
trauma therapeutic methods (narrative, or techniques from Imag-
ery Rescripting and Processing Therapy)35 we aimed to integrate
traumatically unprocessed triggering experiences into conscious
biographical memory content.

In a previous review, Gelauff and colleagues found four stud-
ies that showed a better clinical outcome in younger patients and

seven studies where age did not affect the outcome.36 In con-
trast, older age was correlated with a better outcome in our
study.

A short duration of symptoms has been suggested as a positive
prognostic features.36 However, in accordance with others,15 we
did not find a correlation between disease duration and changes
of clinical rating scales. In fact, several patients with long-
standing symptoms and a long history of previous somatic and
psychotherapeutic interventions remitted. However, our correla-
tions were carried out for descriptive purposes only and power
was probably too low. Therefore, these descriptive data have to
be interpreted cautiously.

There are other limitations. Our design was retrospective.
Although video recordings were evaluated in a blinded fashion,
we did not use a standardized video protocol, which might have
limited the validity of our data. Filming was performed to cap-
ture all symptoms, but we cannot exclude that subtle abnormali-
ties were missed. Our analysis refers only to the 31 patients who
finished the inpatient therapy program. Also, the follow-up
investigation was available only in about two-thirds of patients
and intervals between discharge and the last follow-up were vari-
able so that these data also need to be interpreted with caution.
Despite these limitations, the data from follow-up assessments
still suggest that sustained improvement can be achieved in a
large proportion of patients.

A longstanding experience of all our team members in the
diagnosis and treatment of FMD and the focus on a trusting,
motive-oriented relationships may explain, at least in part, why

FIG. 2. Box plots of the rating results of 23 patients using (A) the PMDRS (=psychogenic movement disorders rating scale) and S-FMDRS
(=simplified functional movement disorders rating scale) of the video rating, and (B) the CGI (=clinical global impression scale) of the
video rating (VR) and the CGI of patients’ self-rating (SR). Dark gray bars = before therapy (t1), light gray bars = immediately after therapy
(t2), white bars = follow-up (t3); black line indicate median, boxes the quartiles, whiskers the range, and circles the outlier.
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patients who had undergone previous treatments benefited from
our FMD treatment program.

At present, the heterogeneity of therapeutic interventions, study
designs, and patient samples do not allow direct comparison of our
and other models of care for FMD. Yet, the accumulated empiri-
cal knowledge allows for formulating testable hypotheses for the
treatment of FMD. Prospective controlled protocols are warranted
to compare the efficacy and cost-effectiveness of different treat-
ment concepts, e.g., single profession versus multi-disciplinary
treatment and to better understand prognostic factors such as co-
morbidity, age, and chronicity of FMD.

To summarize, in this retrospective study with independent
blinded assessment, individualized comprehensive interdisciplin-
ary inpatients intervention combining physiotherapy and psycho-
logical measures significantly reduced symptoms in patients
with FMD.
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Supporting Information
Supporting information may be found in the online version of
this article.

Table S1. Treatment goals and characteristics of the psycho-
therapy/ behavioral therapy intervention.
Table S2. Characteristics of physiotherapy intervention.
Table S3. Video rating and self-rating score results of patients
with functional movement disorders with different demographic
and clinical characteristics.
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