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Abstract: BackgroundBackground: Functional movement disorders (FMD) are associated with a high prevalence of
psychiatric comorbidities.
ObjectiveObjective: To assess the frequency of obsessive-compulsive symptoms (OCS) in FMD.
MethodsMethods: A total of 167 consecutive patients with clinically definite FMD (mean age = 44.4 years, standard
deviation [SD] = 12.0, 119 females) and 145 healthy controls (mean age = 43.2 years, SD = 11.8, 103 females)
completed the Obsessive-Compulsive Inventory-Revised (OCI-R), which is a widely used tool for assessing OCS.
The cutoff score ≥21 is indicative of clinically significant obsessive-compulsive disorder (OCD). Motor symptom
severity was assessed using the Simplified FMD Rating Scale (S-FMDRS). All subjects completed questionnaires
for depression, anxiety, pain, fatigue, cognitive complaints, health-related quality of life, and childhood trauma.
Personality traits were assessed using the Big Five questionnaire.
ResultsResults: FMD patients had higher mean OCI-R score and higher proportion of individuals with OCI-R ≥ 21 42%,
95% confidence interval (CI) = (30.2, 54.6) versus 16%, 95% CI = (8.2, 28.2) in controls, P < 0.001. Patients had
higher scores in three domains: checking, ordering, and obsessing (P < 0.001). FMD patients with OCI-R score
≥21 had higher depression, anxiety, cognitive complaints, and lower quality of life compared to those with
score <21 (P < 0.001). No correlation between OCI-R and S-FMDRS scores was found.
ConclusionsConclusions: FMD patients reported higher rates of OCS compared to controls, along with higher rates of non-
motor symptoms and lower quality of life. This finding may have clinical implications and raises the possibility
of shared risk factors and common pathophysiological mechanisms in FMD and OCD.

Functional movement disorders (FMD) are highly prevalent dis-
orders, which are associated with significant disability and high
health care costs.1,2 FMD are clinically characterized by variabil-
ity and inconsistency of symptoms that are incongruent with
movement disorders known to be caused by an organic neuro-
logical disease.3 The clinical presentation is heterogeneous.
Patients often present with multiple motor as well as non-motor

symptoms such as anxiety, depression, cognitive symptoms,
fatigue, pain, and sensory symptoms.1,4

FMD is characterized by neurophysiological and behavioral
abnormalities such as impaired inhibitory function at the cortical
and subcortical level5,6 and impaired inhibition control.7,8 These
abnormalities are not specific to FMD as they have also been
found in other neuropsychiatric disorders (eg, dystonia, schizo-
phrenia, Tourette syndrome, and obsessive-compulsive disorder
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[OCD]).9 Dysfunction of inhibitory control of thoughts and motor
actions is a central feature of OCD, which has been found in
higher frequencies in numerous conditions including anxiety disor-
ders, mood disorders, impulse-control disorders, substance use dis-
orders, and Tourette syndrome.10 Despite the overlap between the
OCD spectrum and other neuropsychiatric disorders and shared
neurophysiological abnormalities, no attempt has been made to
characterize obsessive-compulsive symptoms (OCS) in FMD.

OCD is a complex disorder characterized by repetitive and
intrusive thoughts, urges, images, or fears (obsessions) and repeti-
tive behaviors or mental acts (compulsions).10 Regardless of cul-
tural background, common symptoms include fears of
contamination and excessive hand washing, hoarding (failing to
discard items), preoccupation with symmetry and ordering,
intrusive and distressing unacceptable or taboo thoughts (aggres-
sive, sexual, religious obsessions) with mental rituals or praying
and concerns about harm with repetitive checking.11

We hypothesized there was a higher occurrence of OCS in
FMD. We also hypothesized that higher OCS scores were associ-
ated with a higher frequency of non-motor symptoms in FMD,
specifically anxiety, depression, cognitive complaints, and lower
health-related quality of life (HRQoL).

Because OCD is a heterogeneous disorder, we decided to
leverage a dimensional approach to symptomatology.12 Rather
than determining the prevalence of fully expressed OCD in
FMD, we aimed to establish differences in OCS dimensions
between FMD patients and healthy controls (HC) that would
provide more fine-grained characterization of OCS in FMD. In
a case–control study design, we used a validated tool for assess-
ment of self-reported OCS in prototypical domains of OCD
symptoms: washing, checking, ordering, neutralizing, obsessing,
and hoarding. We analyzed the association of higher OCS scores
indicative of OCD with clinical characteristics of FMD and with
risk factors common to both OCD and FMD. We also assessed
the impact of OCS on HRQoL.

Materials and Methods
We recruited 200 consecutive patients with FMD (mean
age = 44.9 years, SD = 12.1, 145 females, mean disease
duration = 6.41 years, SD = 6.44) and 145 sex- and age-
matched healthy controls (mean age = 43.2 years, SD = 11.8,
103 females) between January 2019 and November 2021. The
study was approved by the local ethics committee (approval
no. 37/19) and all participants gave their written consent to take
part in the study.

Patients were diagnosed with clinically definite FMD
according to Gupta and Lang3 criteria at the specialized outpa-
tient service for FMD at the Neurology Department. The diag-
nosis was based on detailed clinical interviews and on an
examination by an experienced movement disorders specialist
(T.S.) based on positive signs of functional weakness or abnormal
movements inconsistent and incongruent with known move-
ment disorders.

Control subjects were recruited from a database of healthy
subjects willing to participate in clinical studies. All controls
received financial compensation. In all subjects, a complete med-
ical history was obtained, and a full neurological examination
was performed. None of the controls had any sensorimotor
symptoms and/or objective signs of a neurological disorder.
Exclusion criteria for both groups of subjects included age
<18 years, inability to complete questionnaires because of lan-
guage difficulties, severe learning disabilities or cognitive impair-
ment, the presence of a significant illness that could be associated
with non-motor symptoms, substance dependence or psychosis,
and history of an organic neurological disorder of the brain.

Motor symptoms found in FMD patients were classified as
functional weakness, tremor, dystonia, myoclonus, gait disorder,
or speech disorder.

Motor disorder severity was assessed using The Simplified
FMD Rating Scale (S-FMDRS).13 Abnormal movements were
recorded in each of the seven body regions and rated according
to severity and duration of symptoms (maximum score, 54).13

The patients’ use of antidepressants was recorded.
Obsessive-Compulsive Inventory-Revised (OCI-R) is an

18 item self-report questionnaire evaluating OCS severity in the
past month, which assesses six domains of OCD symptoms:
washing, checking, ordering, neutralizing, obsessing, and hoard-
ing. Items include description of symptoms rated on a scale from
0 to 4 based on the degree of associated distress. The total score
ranges from 0 to 72.14 A cutoff score of 21 points or more indi-
cates the presence of OCD with 65.6% sensitivity and 63.9%
specificity.14,15 Subjects with high (≥21) and low (<21) OCI-R
scores were grouped separately for analysis of differences in clini-
cal characteristics and risk factors.

The Beck Depression Inventory (BDI-II) was used to measure
depressive symptoms. A total of 21 items survey is scored on a
scale 0 to 3. Total score is 0 to 63.16

To measure levels of anxiety, we used the State–Trait Anxiety
Inventory (STAI) questionnaire as a measure of state (20 item
STAI X-1) and trait anxiety (20 items STAI X-2) with the range
of 20 to 80 for each part.17

The Fatigue Severity Scale (FSS) was used to assess fatigue. A
nine-item scale with range 1 to 7 focuses on functional impact
and severity of physical and mental fatigue. The total score range
is 1 to 7.18

Visual analogue scales from the PainDetect tool were used to
describe pain, assessing current pain intensity, average pain and
maximum pain over the last 4 weeks with the range of 0 to
10 for each subscale (VAS, 0 = no pain, 10 = maximum pain).
The average of these values provided a composite pain score
(range of 0–10) for each subject, which was used for analyses.19

Cognitive difficulties in the last 6 months were assessed using the
Czech validated version of the Cognitive Complaints Questionnaire
(Le questionnaire de plainte cognitive [QPC]) of the original French
questionnaire.20,21 Ten-items identify difficulties in general memory
abilities, spatial orientation, language, instrumental activities, and
personality change. The total score range is 0 to 10.20

HRQoL was assessed using the 12-Item Short Form Health
Survey (SF-12) reflecting physical functioning, role physical and
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emotional limitations (both physical and emotional), social func-
tioning, pain, mental health, vitality, and general health. The
total score range is 12 to 44.22

History of childhood trauma was assessed using the Childhood
Trauma Questionnaire (CTQ). CTQ is a 28- item questionnaire
quantifying self-reported physical, sexual, and emotional abuse as
well as physical and emotional neglect using a five-point Likert
scales to rate each item. The total score range for each subscale is
5 to 125.23

Personality traits were quantified using the short version of
the Big Five Inventory (BFI-44), a validated 44-item personality
inventory encompassing five factors of personality including neu-
roticism, extraversion, openness, agreeableness, and conscien-
tiousness with the range 0 to 4 for each subscale.24

Statistical Analysis
The statistical analysis was performed using the R: A language
and environment for statistical computing.25 Continuous vari-
ables such as age, clinical scales or self-report questionnaires were
compared by Student’s t test, whereas proportions such as the
proportion of subjects with OCI-R ≥21 were compared by the
two-proportion z-test. For correlation analysis between OCI-R
scores and other clinical variables, the significance of the Pearson
correlation coefficient was assessed using the Student’s t-
distribution.

To examine the relationship between the OCI-R score and
the clinical and self-reported variables, a multiple regression anal-
ysis was separately preformed in FMD patients and healthy con-
trols. (For details see Table S3).

The resulting P-values were adjusted using the Bonferroni
method to maintain the family-wise error rate 0.05; the analysis

included 42 comparisons, which means that the adjusted signifi-
cance level is �0.00012.

Results
All 200 consecutive patients with motor FMD who met the
inclusion criteria underwent a full clinical assessment and agreed
to complete the questionnaires. However, in 33 patients
(26 females, mean age = 47.5 years, SD = 12.9, mean disease
duration = 6 years, SD = 6.1) data from questionnaires were
missing (14 patients did not return the questionnaires and 19 did
not complete the questionnaires assessing OCS and non-motor
symptoms). All subjects with missing data were excluded from
the analysis. Data on risk factors were collected separately and
were available for consecutive 155 patients and 144 controls
(CTQ and BFI). The CTQ was available for 159 patients and all
145 controls.

Demographic and clinical characteristics of both groups are
presented in Table 1.

The proportion of individuals with OCI-R ≥21 was signifi-
cantly higher in the patient group compared to healthy controls
(42%, 95% CI = [30.2, 54.6] vs. 16%, 95% CI = [8.2, 28.2],
P < 0.001). The mean OCI-R score was 19.33 (SD = 12.4) in
the patient group and 12.2 (SD = 9.7) (P < 0.001) in the control
group. (Fig. 1). Patients had significantly higher mean scores in
three domains: checking, ordering, and obsessing (P < 0.001)
(Fig. 2). Patients also had higher scores of depression, anxiety,
cognitive complaints, pain, and fatigue and subjectively reported
lower quality of life. In personality trait assessment, patients had
higher scores in extraversion and openness and neuroticism. See
Table 2 for details.

TABLE 1 Demographic and clinical characteristics

FMD patients (n = 167) Controls (n = 145) P value

Subjects N 167 145

Age (years) (SD) 44.6 (12) 43.2 (11.8) 0.400

Females 119 103 1

FMD duration (years) (SD) 6.5 (6.5) –

FMDRS 12.2 (7.5) –

Motor phenotype (present as dominant/present) n (%)/n (%)

Weakness 40 (24.0)/78 (46.7) –

Gait disorder 55 (32.9)/65 (38.2) –

Tremor 36 (21.5)/53 (31.7) –

Dystonia 24 (14.3)/27 (16.2) –

Myoclonus 11 (6.6)/10 (6) –

Speech disturbance 1 (0.6)/21 (12.6) –

Note: Mean values (SD) are presented; P-values are nominal values uncorrected.
Abbreviations: FMD, functional movement disorder; SD, standard deviation; FMDRS, The Simplified FMD Rating Scale.
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FMD patients with OCI-R score ≥21 had higher depression,
anxiety, cognitive complains, and lower quality of life compared
to FMD patients with score <21. See Table 3 for details. FMD
patients with OCI-R scores ≥21 presented with higher scores in
all measures of non-motor symptoms severity and lower
HRQoL scores compared to controls with OCI-R scores ≥21.
See Table S4 for details. In the subgroup of patients with

OCI-R scores ≥21, a significantly higher proportion of subjects
were taking antidepressants than in the subgroup with scores
<21 (58.6% vs. 36%, P < 0.01). No difference in OCI-R scores
was found across different motor phenotypes (represented as
dominant or additional) (See Table S1).

Correlation analysis results are presented in Table S2. In HCs,
the total OCI-R score correlated positively with depression, anx-
iety, fatigue, cognitive complaints, and negatively with HRQoL
scores and agreeableness. In FMD patients, the total OCI-R
score correlated positively with all self-reported non-motor mea-
sures, total score of childhood trauma and neuroticism. Negative
correlation was found between total OCI-R score agreeableness
and HRQoL scores. No significant correlation was found in age,
mean duration of FMD, and severity of symptoms assessed with
S-FMDRS.

In healthy subjects, multiple regression analysis identified cog-
nitive complaints (QPC) as the most important predictor of
OCI-R score (b = 1.168, P < 0.0001). In FMD patients, the
BDI-II score (b = 0.624, P < 0.0001), the STAI X-1 score
(b = 0.558, P < 0.0001), and the BFI openness score (b = 4.227,
P = 0.00055) were the most important OCI-R score predictors.
The complete results of regression analysis are presented in
Table S3.

Discussion
In this study, using a widely used screening tool for OCD, we
found an increased frequency of self-reported OCS in a consecu-
tive sample of patients with FMD compared to healthy controls.
Patients reported significantly higher prevalence/frequency of
checking, ordering, and obsessing. In both groups, OCS scores

FIG. 1. Comparison of the total Obsessive-Compulsive
Inventory-Revised scores in the patient and in the control
group. The results are displayed as the mean � standard
deviation. ***P < 0.001.

FIG. 2. Comparison of the Obsessive-Compulsive Inventory-Revised domain subscores in the patient and in the control group. The results
are displayed as the mean � standard deviation. ***P < 0.001.
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above the cutoff value for OCD were associated with higher
self-reported depression, anxiety, cognitive complaints, and in
patients only, with poorer quality of life suggesting a clinically
relevant problem. No relation was found between OCS fre-
quency and age, mean duration of FMD, and severity of symp-
toms as assessed using S-FMDRS.

Our results suggest an increased prevalence of OCD in
patients with FMD. In control subjects, the frequency of OCI-R
scores above the cutoff for OCD was higher than the lifetime
prevalence of OCD in general population estimated at 1% to
3%.10 However, the mean scores of OCI-R were similar to
those previously reported in healthy controls.26,27 A relatively
low sensitivity and specificity of the OCI-R to detect OCD
highlights the use of this questionnaire as a mere screening
tool.14 Diagnosis of OCD should be based on clinical evaluation
using a structured interview by a trained psychiatrist.28

Only few studies reported presence of comorbid OCD based
on structured clinical interview in their FMD cohorts. In a rela-
tively large sample of patients with functional weakness, the
occurrence of clinically diagnosed OCD did not significantly dif-
fer from control group.29 In one study, 4 of 27 patients with
functional tremor and none of the essential tremor patients had
OCD.30 One recent study found that obsessive-compulsive

personality disorder is the most common type of personality dis-
order in FMD, which also is often comorbid with OCD.31–33

In our study, patients reported an increased frequency of
obsessing and two types of compulsive behaviors, ordering associ-
ated with symmetry concerns and checking, which is associated
with concerns about harming oneself or others. No differences
were found in mental neutralizing (mental rituals or praying associ-
ated with harmful or intrusive thoughts), washing, and also hoard-
ing, which are considered as separate diagnostic entity in the
Diagnostic and Statistical Manual of Mental Disorders (DSM)-5.28

In accordance with previous studies, we found a significant
association between OCS severity and severity of depression,
anxiety, fatigue, cognitive complaints, pain, and an impaired
HRQoL in both groups of subjects.11 In FMD patients, agree-
ableness could be a protective factor, whereas neuroticism could
be a predisposing factor in this clinical population.34

In line with some previous evidence,35 cognitive complaints
were the only predictor of OCS severity in healthy controls. In
FMD patients, OCS severity was predicted by depression and

TABLE 2 Between-group comparison of self-reported measures in
FMD patients and control subjects

Controls
(n = 145)

Patients
(n = 167) P value

OCI-R 12.2 (9.7) 19.3 (1.4) <0.0001***

BDI-II 6.2 (6.6) 19.6 (13) <0.0001***

STAI X-1 36.9 (9) 47.7 (13.5) <0.0001***

STAI X-2 38 (10) 48.9 (11.9) <0.0001***

FSS 3.5 (1.2) 5.5 (1.3) <0.0001***

Pain 2.1 (2) 6 (2.3) <0.0001***

QPC 1.4 (1.8) 4.6 (3) <0.0001***

SF-12 36.6 (4.3) 23.7 (6.1) <0.0001***

CTQ 7.3 (2.3) 8.5 (3.3) 0.00175

BFI

Extraversion 2.3 (0.7) 1.85 (1) <0.0001***

Agreeableness 2.7 (0,5) 2.7 (0.6) 0.59702

Conscientiousness 2.5 (0.7) 2.5 (0.6) 0.87159

Neuroticism 1.66 (0.8) 2.3 (0.9) <0.0001***

Openness 2.63 (0.7) 2.2 (0.7) <0.0001***

Note: Mean values (SD) are presented; P-values are nominal values
uncorrected. *P values significant after correction for multiple testing
(***P < 0.001).
Abbreviations: FMD, functional movement disorder; OCI-R, Obsessive-
Compulsive Inventory Revised; BDI-II, The Beck Depression Inventory II;
STAI X-1/STAI X-2, The State/Trait Anxiety Inventory; FSS, The Fatigue
Severity Scale; Pain scores; QPC, Cognitive Complaints Questionnaire; SF-12,
12-Item Short Form Health Survey; CTQ, Childhood Trauma Questionnaire;
BFI, Big Five Inventory; SD, standard deviation.

TABLE 3 Within-group comparison of self-reported measures
between FMD patients with OCI-R scores ≥21 and <21

OCI-R
≥21

(n = 70)

OCI-R
<21

(n = 127) P value

Female 49 70 0.89520

Age 46.5 (11.6) 43.5 (14.1) 0.08000

OCI-R 31.6 (7.8) 10.4 (5.9)

BDI-II 27.2 (13) 14.1 (9.8) <0.0001***

STAI X-1 54.8 (12) 42.5 (12) <0.0001***

STAI X-2 55.5 (9.9) 44.2 (11.9) <0.0001***

FSS 5.9 (1.2) 5.2 (2.5) 0.00104

Pain 6.7 (1.9) 5.5 (2.5) 0.00140

QPC 5.7 (3.9) 3.9 (2.9) <0.0001***

SF-12 21.2 (25.5) 25.5 (6.2) <0.0001***

CTQ 9.2 (3.4) 8 (3.1) 0.00864

BFI

Extraversion 1.72 (1.2) 1.9 (0.7) 0.39205

Agreeableness 2.6 (0.5) 2.8 (0.6) 0.02692

Conscientiousness 2.4 (0.6) 2.6 (0.7) 0.95833

Neuroticism 2.6 (0.8) 2 (0.9) 0.01682

Openness 2.5 (0.8) 2.2 (0.7) 0.31208

Note: Mean values (SD) are presented; P-values are nominal values
uncorrected. *P values significant after correction for multiple testing
(***P < 0.001).
Abbreviations: FMD, functional movement disorder; OCI-R, Obsessive-
Compulsive Inventory Revised; BDI-II, Beck Depression Inventory II; STAI
X-1/STAI X-2, State/Trait Anxiety Inventory; FSS, Fatigue Severity Scale;
Pain scores; QPC, Cognitive Complaints Questionnaire; SF-12, 12-Item Short
Form Health Survey; CTQ, Childhood Trauma Questionnaire; BFI, Big Five
Inventory; SD, standard deviation.
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anxiety and by higher openness scores. The association between
OCD and a high openness to experience has previously
described in community subjects.36

The co-occurrence of OCS and FMD suggests the two condi-
tions might share common risk factors, predisposing vulnerabilities,
and mechanisms. Childhood trauma seems to represent a vulnera-
bility factor in both OCD and functional neurological disorders,
although studies of early life adversities have provided less consis-
tent results for FMD than for dissociative seizures.37,38 We found
no significant differences in the total score of childhood trauma
between FMD patients and controls, nor within-group differences
(high vs. low OCI-R scores). Nevertheless, patients with higher
scores of childhood trauma, but not the controls, reported higher
OCS frequency suggesting possible interaction between these envi-
ronmental factors and other FMD related/specific factors, which
have yet to be clarified. Indeed, previous neuroimaging studies in
both FMD and OCD showed structural and resting-state magnetic
resonance abnormalities associated with childhood trauma.39–41

Future studies are needed to clarify possible interactions
between genetic and environmental factors that may predispose
individuals to OCD, FMD, and other movement disorders.
Importantly, increased frequency of OCS/OCD is not specific to
FMD. It has also been consistently reported in various other
movement disorders such as choreas and Tourette syndrome,
suggesting that these disorders share common neural basis possi-
bly with the involvement of frontal-striatal circuitry.42,43 Inter-
estingly, the evidence has varied across dystonia subgroups (eg,
focal, generalized, and different genetically defined dystonias),42

whereas an increased frequency of OCS/OCD was not found in
Parkinson’s disease nor movement disorders of peripheral origin
such as hemifacial spasm.43,44 An assessment of the potential link
between OCS and neurological symptoms comparing different
clinical groups with movement disorders would be needed.

OCD and FMD also share common neurophysiological and
behavioral abnormalities such as impaired cortical inhibition and
silent period,5,45,46 subcortical inhibition,6,47 and poor performance
in the Go-No go task or anti-saccade task.7,8,48,49 However, these
abnormalities in inhibitory mechanism have also been reported in
other movement disorders (eg, dystonia, Tourette syndrome).9

A recent large analysis of the genome-wide association data
from consortia of 25 brain disorders (including 2936 OCD
patients, but not conversion disorder/FMD patients) found that
psychiatric disorders broadly share a considerable portion of their
common variant genetic risk. It provided evidence that current
clinical boundaries do not reflect distinct underlying pathogenic
processes, at least on the genetic level.50

Imaging and neurophysiological studies should explore differ-
ences and commonalities in pathophysiological mechanisms
involved in OCD/OCS and various movement disorders includ-
ing FMD at the level of neural circuits. Different aspects of
OCD such as imbalance between goal-directed and habitual
action, inhibition, impaired cognitive control, cognitive flexibil-
ity, and their neural correlates should be systematically investi-
gated in FMD and other movement disorders.9,11

This study has some limitations. While we used a validated
screening questionnaire to assess the presence of OCS, to

determine the prevalence of OCD in FMD, the diagnosis would
need to be established by clinical interview in accordance with
current diagnostic criteria. Future studies should further focus on
the association of OCD, obsessive-compulsive personality disor-
der, and alexithymia in FMD patients.31

When managing FMD, treatable psychiatric comorbidities
should be identified as they have been correlated with negative
effect on outcomes in some studies.1,51 In a significant propor-
tion of FMD, OCD may be a common treatable comorbidity,
which could be misdiagnosed for anxiety or depression as docu-
mented in general population.52 A higher proportion of patients
on antidepressants in the subgroup with suggestive OCD further
highlights the need for appropriate treatment, which often
requires higher doses of medication than anxiety or mood disor-
ders and/or specific psychotherapy.10

Conclusions
A large proportion of FMD patients reported higher rates of
OCS as indicative of OCD compared to controls. Higher rates
of OCS were associated with higher anxiety and depression and
lower quality of life. Establishing clinical diagnosis of OCD using
a structured interview and providing appropriate treatment of
comorbid OCD may, therefore, be necessary for FMD patients.
Moreover, the association of FMD and OCS raises the possibility
of common pathophysiological mechanisms and genetic risk fac-
tors, which should be further addressed.
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