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Abstract

There is a growing interest in functional movement disorders (FMD). However, epidemiological data from large cohorts
of patients with FMD are scarce and come mainly from General Neurology and Movement Disorders Clinics. Recently,
specialized FMD clinics have been developed and epidemiological data from such clinics may provide useful information.
We aimed to describe the clinical and sociodemographic features of patients diagnosed with FMD at our specialized FMD
clinic. A standardized form was used to extract data from electronic records from the first-100 consecutive patients who
were evaluated and diagnosed with FMD at our clinic from 2017 to 2019. Mean age was 40.88 +(14.02) years, 63% females.
Most patients were within working-age range, but only 16% were working at the time of consultation. Mean disease duration
was 3.74 +£5.73 years and was longer among men. The most common FMD were gait disturbance (42%), tremor (22%) and
dystonia (15%). A precipitating event (mainly physical) was reported by 74%. The onset was mostly acute (83%) and the
clinical course fluctuating (62%). Pain (64%) and fatigue (44%) were common comorbidities. Potential joint-hypermobility
was present in 21%, mostly women (90%) and related to the presence of dystonia. FMD affects men and women mostly in
working-age. Gait disturbance was the most common diagnosis, possibly because it causes a higher level of disability that
may lead to consultation in a specialized clinic. Non-motor symptoms (pain and fatigue) were frequent in this cohort. Further
data from specialized units may contribute to both understanding and management of FMD.
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Introduction

Functional movement disorders (FMD) are a common pre-
senting complaint to neurology clinics. They are among the
broad spectrum of Functional neurological disorders (FND)
and encompass a wide variety of clinical manifestations
[1]. The prevalence of FND is estimated to be about 16%
in new patients referred to neurology outpatient clinics [2],
but varies largely depending on the cohort, and “medically
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unexplained symptoms” can affect up to 60% of patients
seeking a neurology consultation [3]. FMD account for 1.5%
of all patients seen in neurology clinics and range between
2 and 20% of patients referred to movement disorder out-
patient clinics [4]. The only descriptive study from a Neu-
rology hospitalization facility in Spain reported that 1% of
patients admitted in the last 10 years received a diagnosis
of FND [5].

Although they are common and disabling disorders,
they have been surprisingly neglected for years. However,
over the past two decades, clinical and scientific interest
has revived and the number of scientific publications has
increased exponentially. FMD are more frequent in women
according to most studies (60-75%) [3]. A recent study
described a cohort of 196 patients with FMD and reported
that functional dystonia was significantly more frequent in
women (47.5 vs. 20.3%, p <0.001) and there was a trend for
higher frequency of functional gait disorder in men [6]. With
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respect to functional parkinsonism, prevalence has been
described to be similar in both sexes [7]. Although the mean
age of onset ranges from 37 to 50 years [4], FMD appear in
all age groups, including children [8] and the elderly [9].
According to the literature, functional tremor is the most
common presentation of FMD [7, 10] accounting for at least
half of the patients, followed by dystonia and myoclonus [4]
and the presentation is often combined.

The majority of published FMD epidemiological data
comes from general neurology services in outpatient [2,
11], hospital settings [5], psychiatry consultations, neuro-
physiology consultations [12] or movement disorder clinics
[6, 13, 14]. The diagnosis of these disorders is challenging
due, in part, to recent changes in criteria, variability in the
terminology used, and the need to make a diagnosis based on
positive clinical signs since ancillary tests are not diagnostic
[15]. In recent years, specialized FMD clinics have been
developed in some countries and the epidemiological data
from these centers, still scarce, may provide useful informa-
tion [13, 16-18].

This study aims to describe the clinical and sociodemo-
graphic features of patients diagnosed with FMD at the only
specialized FMD clinic in Spain.

Methods

The first 100 consecutive patients evaluated and diagnosed
with FMD at our specialized FMD clinic, set in a private
medical center in Spain, were included. All patients included
were evaluated and diagnosed from Jan 2017 to Dec 2019
by a movement disorders specialist (IP) and fulfilled criteria
for clinically definite phenotype-specific diagnosis for FMD
[19]. We included patients with comorbidity with another
neurological disorder as long as their FMD met the previ-
ous diagnostic criteria. We excluded referred patients who
after assessment and complementary tests had a diagnosis
other than FMD.

The study was approved by the local Ethics Committee.
Data were collected in a standardized manner by a neu-
rologist specialized in FMD (IP) in an electronic medical
record system during the first consultation and retrospec-
tively extracted from the medical record to be incorporated
into the database. Demographic information on age, sex,
work situation, education, type and clinical characteristics
of FMD, precipitating factors and associated symptoms were
included. Professions were classified following the Inter-
national Standard Classifications of Occupations (ISCO-
08) [20]. For purposes of this study, precipitating factors
were defined as those occurring within the 3 months prior
to the onset of the FMD, including neurological diseases.
This three-month time window was arbitrarily defined, fol-
lowing that established in previous studies for reasons of
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comparability [17]. When FMD occurred in the setting of a
neurological disease after the three months temporal win-
dow, the comorbidity was recorded, but the neurological dis-
ease was not regarded as a physical precipitant. Clinical data
recorded in the medical history suggesting potential joint
hypermobility (e.g., diagnosis of Ehlers Danlos Syndrome
or prior history of two or more recurrent joint luxations/
subluxations) was also included.

We analyzed the data by descriptive statistics using
means, standard deviation (SD), variances and percent-
ages. Chi-squared (5) test and Fisher’s exact test were used
to compare the frequencies between groups and Student’s
t test or non-parametric tests (Mann—Whitney—Wilcoxon
test) according to sample characteristics to compare means.
We considered all p values < 0.05 as statistically significant.
Data were analyzed using R software (3.6.2 version).

Results

Demographic characteristics are summarized in Table 1.
Most patients were referred by their treating neurolo-
gists from all over the country (15 different regions) and
one from Portugal, 16% were self-referred. The majority
of them (63%) were female and mean age at first visit was
40.88 +14.02 years. Disease duration at first consultation
was approximately 4 years (3.74 +5.73 years). Ninety per-
cent were within the working-age range (18—64 years old),
but only 16% were working at the time of consultation.
Twenty per cent of them had been granted some type of dis-
ability. More than one-third (36%) had a university degree.
Professions varied greatly and scientific and intellectual pro-
fessionals (20%) were the most frequent.

FMD and related clinical features are summarized in
Table 2. The most common FMD was gait disturbance
(42%), followed by tremor (22%) and dystonia (15%). We
often found a combination with other FMD (19%), other
FND (34%) or other non-neurological functional disorder
(such as irritable bowel syndrome or functional cough) (9%).
Comorbidity with another neurological disease was present
in 22% of the patients.

A total of 74 patients reported a physical or psychologi-
cal precipitating event within three months prior to onset
of the FMD. Of these, 59 (80%) reported a physical event.
The most frequent among them were physical injury in 14
(23%) patients, neurological disorder in 12 (20%), surgi-
cal intervention or invasive procedure in 9 (15%) and pain
without specific injury in 7 (11%). The neurological dis-
orders considered as physical precipitants (reported up to
three months prior to the onset of FMD) were: peripheral
facial palsy (n=3), migraine episode (n = 3), Miller Fisher
Syndrome (n=1), Parkinson’s disease onset (n=1), rup-
tured vermian lipoma (n=1), trigeminal neuralgia (n=1),
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Table 1 Demographic characteristics of patients with FMD (rn=100)

Gender n (%) -
Female 63(63.00)
Male 37 (37.00)
Age at symptoms onset (years), mean (SD?) 37.10 (13.88)
Age at first visit (years), mean (SD) 40.88 (14.02)
Disease duration (years), mean (SD) 3.74 (5.73)
Educational level n (%) -
Elementary education or less 27(27.00)
Secondary education or equivalent 34 (34.00)
University or equivalent 36 (36.00)
Unknown 3 (3.00)
Current work situation 7 (%) -
Employed, active 16 (16.00)
Employed, sick leave 24 (24.00)
Unemployed 39 (39.00)
Student 14 (14.00)
Retired 5(5.00)
Unpaid household work 1 (1.00)
Unknown 1 (1.00)
Disability, n (%) 20 (20.00)
Profession (ISCO-08), n (%) -
Legislators, senior officials and managers 7 (7.00)
Professionals® 20 (20.00)
Technicians and associate professionals 10 (10.00)
Clerks 12 (12.00)
Service workers and shop and market sales workers 19 (19.00)
Skilled agricultural and fishery workers 3 (3.00)
Craft and related trades workers 3 (3.00)
Plant and machine operators and assemblers 2 (2.00)
Elementary occupations 9 (9.00)
Armed forces 0
Students 15 (15.00)
Patients referral n (%)
Neurology department from our hospital 18 (18.00)
Neurologist from other hospitals in the same region 23 (23.00)
Neurologist from other regions in Spain or Portugal 43 (43.00)
Self-referred 16 (16.00)

4SD standard deviation
5ISC0O-08 International Standard Classifications of Occupations

“Professionals: science and engineering, health, teaching, business
and administration, information and communications technology,
legal, social and cultural Professionals

peripheral nerve palsy (n=1) and demyelinating periph-
eral neuropathy (n=1). In seven patients, the FMD started
after a mild infection (most commonly acute gastroenteri-
tis or flu-like symptoms), and in three patients after an
adverse event related to medication. Peripheral vertigo and
syncope were reported by five patients and two presented
worsening of chronic non-neurological disease. We found
no association between the type of physical event and the

Table2 Type of functional movement disorder and other clinical
characteristics (n=100)

Type of predominant FMD?, n (%)

Gait disorder 42 (42.00)
Tremor 22 (22.00)
Dystonia 15 (15.00)
Weakness 7 (7.00)
Paroxysmal FMD 6 (6.00)
Craniofacial FMD 6 (6.00)
Camptocormia 1 (1.00)
Parkinsonism 1 (1.00)
Combination of >2 FMD, n (%) 19 (19.00)
Other associated FNDP, 1 (%) 34 (28.00)
Sensory disturbance 8 (23.53)
Non epileptic seizures 7(20.59)
Dysphagia 3(8.82)
Speech disturbance 7 (20.59)
Cognitive impairment 5(14.71)
Visual disturbance 4 (11.76)
FMD Comorbidity with another neurological disease, n 22 (22.00)
(%)
Demyelinating peripheral neuropathy 4(18.18)
Parkinson’s disease 3(13.64)
Peripheral facial palsy 3(13.64)
Migraine 3(13.64)
Primary dystonia 2 (9.09)
Myasthenia gravis 1 (4.55)
Multiple sclerosis 1(4.55)
Periodic limb movement disorder 1(4.55)
Orthostatic myoclonus 1(4.55)
Trigeminal neuralgia 1 (4.55)
Ruptured vermian lipoma 1 (4.55)
Peripheral nerve palsy 1 (4.55)
Other associated non-neurological FD¢, n (%) 9 (9.00)
Onset of the predominant FMD, n (%)
Acute 83 (83.00)
Progressive 27 (27.00)
Clinical course of the predominant FMD, n (%)
Fluctuating 62 (62.00)
Progressive 21 (21.00)
Paroxysmal 10 (10.00)
Steady 7 (7.00)

4FMD functional movement disorder
Y FND functional neurological disorder

°FD functional disorder (irritable bowel syndrome, functional cough,
urinary problems)

type of FMD, but in fixed limb dystonia (n=7), we found
a higher frequency in women (86%) and previous physi-
cal injury affecting the limb that developed fixed dystonia
in 5 (71%), with chronic local pain in 6 (86%) of them.
Psychological relevant events prior to the onset of FMD
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(including personal, familiar and work related difficulties)
were reported by 15 patients (20%).

Time from precipitating event to onset of FMD was:
within one day in 26 (35%) patients, between one day and
one week in 14 (19%) patients, between one week and one
month in 18 (24%) patients and between one month and
three months in 9 (12%) patients. Seven patients could not
specify the exact time interval even though the precipitating
event occurred within the first three months. Three patients
reported a physical injury, followed by chronic pain prior the
onset, but they were not included because the FMD started
about a year later.

The onset of the FMD was acute (within one day) in
most patients (83%) and 62% exhibited a fluctuating clini-
cal course (characterized by frequent exacerbations and
attenuation of symptoms). Fifteen patients (15%) presented
periods of complete remission over the course of the dis-
ease. We found that both generalized and/or localized pain
in the affected limb (64%) and fatigue (44%) were frequently
reported comorbidities. Clinical features in the medical his-
tory suggesting potential joint hypermobility were present in
21% of patients, mostly women (n=19 (90%) vs. men n=2
(9%), y*=17.18, p=0.0074) and related to the presence of
dystonia (47% of patients with dystonia vs 16% among the
rest of FMD, ;(2 =5.31, p=0.0212), especially in those with
fixed limb dystonia (71% of patients with fixed limb dystonia
vs 17% among the rest of FMD, y*=8.50, p =0.0035).

As for psychiatric comorbidity, 55% had been assessed
by a psychiatrist and 34% by a psychologist prior to the
first consultation in our unit. A total of 59% were on
antidepressants or anxiolytic medications at the time of
the first assessment. Nearly a third of the whole cohort
(34%) had been diagnosed with a psychiatric condition,

Fig.1 Type of functional move-

ment disorder Camptocormia

Parkinsonism
Weakness
Craniofacial FMD
Paroxysmal FMD
Dystonia

Tremor

Gait disorder
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most frequently depression (n =20, 59%, including major
depression, dysthymia, and adjustment depressive disor-
der) and anxiety (n="7, 21%, including generalized anxi-
ety disorder, and panic attacks). None of them referred a
previous diagnosis of personality disorder.

When analyzing our cohort by gender, we found that
women were overrepresented (63%), and they tended to
be younger than men, at both onset of the FMD (r=1.93,
p=0.057), and the first evaluation (t=2.33, p=0.022).
When considering only patients under 18 years old
(n=12), men were still underrepresented (n=2, 17%),
but this gender difference disappeared in patients over
50 years old (48% were women and 52% were men). Men
tended to have longer symptoms duration at the time of
the first visit compared to women (mean 3.1 vs. 4.7 years)
although this difference did not reach statistical signifi-
cance (W=1421, p=0.07). We found a higher educa-
tional level among women (42% women vs. 28% men
had a university degree), but the result was not statisti-
cally significant and no difference in working situation.
The most frequent FMD in both sexes was gait disorder,
followed by tremor and dystonia [Fig. 1]. No significant
differences were found in movement phenotypes between
women and men. Additional clinical features can be found
in Fig. 2. Overall, women tended to report a precipitat-
ing factor more frequently than men (69 vs. 31%) mostly
physical, but this trend did not reach statistical significance
(y*=3.36, p=0.067). We found no difference in the fre-
quency of reported emotional precipitating factor prior to
onset of the FMD between genders. There were no differ-
ences between women and men regarding the diagnosis
of psychiatric comorbidity prior to the first consultation
in our unit.

Male

M Female

Number of cases, n=100
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Fig.2 Other clinical related
features
Pain
Fatigue
Remissions
Esbaeers)] Male
_ o B Female
Psychological Precipitating factors [
PhySiCal Precipitating factors —
0 10 20 30 40 50
Number of cases, n=100
Discussion presence of physical precipitants in 37% of patients [23],

In this study, we describe the demographic and clinical char-
acteristics of 100 consecutive patients with FMD specifically
referred to the only Functional Movement Disorder Unit in
Spain. Similar to previous studies, we found that women
were clearly overrepresented [3], but interestingly, this dif-
ference vanished in the subgroup of patients over 50 years
old. This had been published in patients with non-epileptic
seizures [21], but has been only recently acknowledged in
patients with FMD [6].

Although some clinical and demographic features
reported in our cohort are in line with previous cohorts
of patients with FMD, it has particular characteristics and
we found some differences with the existing literature. For
instance, functional gait disturbance represented almost half
of our patients, differing from most published cohorts where
tremor is the most common phenotype, followed by dystonia
[4, 7, 10]. We hypothesize that this may be due to a sever-
ity selection bias. Gait disturbances are very disabling and
have an impact in day-to-day life due to mobility impair-
ment. In fact, 90% of patients with gait disorders in our sam-
ple were unemployed or on sick leave. A recent study also
described patients with functional gait disorder as having
worse physical functioning than those with functional tremor
and functional myoclonus [22]. Our results are similar to
other patient cohorts from specialized FMD clinics where
gait disturbance was also widely overrepresented, suggest-
ing that this FMD subtype may be more susceptible to be
referred to a specialized FMD clinic [16, 18].

We found a high frequency of precipitating factors,
mostly physical, while life events or psychological triggers
were less commonly reported. These findings are in line
with other publications. A systematic review described the

although it has been reported to be as high as 80% [17].
These differences may be due to recall bias or methodo-
logical differences such as time threshold (set to 3 months
prior to FMD onset in our cohort). It should also be noted
that any significant physical trauma can also be a psy-
chologically significant life event, such as a traffic acci-
dent, making it difficult to differentiate between the two.
It is also important to take into account that alexithymia,
defined as the inability to identify and describe emotions,
is common in patients with FMD [24] and this may also
influence the reporting of emotional events in the first con-
sultation. We did not find a greater report of psychological
triggers among women, unlike what has been previously
reported in other studies [6] nor a greater rate of psychiat-
ric comorbidity diagnosis at first consultation in our Unit.

Non-motor symptoms are common in patients with
FMD. Pain seems to play an important role in our cohort
as it is present in the majority of patients. The adaptation
of movement to pain is a physiological reaction. How-
ever, it has been proposed that this normal adaptation
can lead to a distortion of incoming sensory information
through negative reinforcement mechanisms and supported
by excessive self-monitoring, distorted expectations and
avoidance maneuvers. Pain has been proposed to underlie
chronic dysfunction in FMD [25], and is associated with
a worse prognosis [13, 26].

Longer symptoms duration has also been associated
with poor prognosis [14, 27]. In our sample, the average
time to specialized consultation was almost 4 years, simi-
larly to that reported in a clinic in Switzerland and some-
what less than in other specific FMD clinics [16]. Men had
a longer symptoms duration compared to women, suggest-
ing this may be a gender bias and that perhaps physicians
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still show greater reluctance in diagnosing men with a
FND.

We found that 21% of patients in our cohort had clinical
features suggestive of joint hypermobility, especially those
with fixed limb dystonia. This prevalence is higher than the
10-15% seen in the general population [28]. It has been
hypothesized that abnormal range of joint mobility can lead
to physical injury, chronic pain and maladaptive maneuvers,
and thus join hypermobility may be a relevant factor in the
pathophysiology of fixed dystonia [28]. However, the small
sample size and the fact that we did not use a standardized
questionnaire and scale to diagnose joint hypermobility syn-
drome, are limiting factors and thus entail caution in inter-
preting our results. However, our findings suggest that future
research should investigate joint hypermobility syndromes
as potential predisposing factors for FMD.

Finally, it should be noted that the majority of our patients
were in working-age and had a high-unemployment rate,
supporting recent evidence that FND generates greater dis-
ability and financial costs to healthcare/welfare systems [2,
3]. Referrals to our clinic from 15 different regions in Spain
and one from Portugal highlights the need to seek special-
ized assistance among this patient population.

We acknowledge limitations in our study. Data were col-
lected in a standardized manner and extracted into a data-
base retrospectively. Data were based on patient self-report
and clinical letters from previous specialists and there may
be recall biases, especially regarding precipitating factors
or onset times. No specific questionnaires or scales were
used to measure psychiatric comorbidity or hypermobility
as already mentioned.

Finally, we have tried to minimize biases by including
consecutive patients, but our sample probably does not rep-
resent the general population in Spain due to an economic
selection bias. Our specialized clinic is in a private hospital
while the predominant health care system in Spain is public.
Therefore, it is likely that more severe, disabling and long-
standing cases with the financial means to invest in seeking
help are overrepresented in our cohort. Also, most patients
in our cohort had a secondary or university degree and a
specialized job. Although this is also likely to be related
to a selection bias, our cohort exemplifies that all strata of
occupations and educational attainment are represented in
the spectrum of FND, in contrast to historically established
views where lower social and education levels are more
prevalent [29].

In conclusion, our cohort’s data suggests that FMD are
frequent and disabling and affect all population strata uni-
versally, in terms of gender, age, educational background
and profession. Interest in these disorders has been revived
in recent decades resulting in the creation of specialized
clinics. Clinical and demographic data from specialized
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units may lead to more homogeneous and thoroughly eval-
uated cohorts and thus helps to further our understanding
and management of these enigmatic disorders.
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