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Abstract: Background: Functional motor disorders (FMD) are a frequent neurological condition affecting
patients with movement disorders. Commonly described in younger adults, their manifestation can be also
associated to an elderly onset.

Objective: To assess the prevalence and describe the clinical manifestations of FMD with elderly and younger
onset and their relationship with demographical and clinical variables.

Methods: We recruited patients with a “clinically definite” diagnosis of FMD from the Italian Registry of FMD.
Patients underwent extensive clinical assessments. For elderly onset, we set a chronological cut-off at 65 years
or older according to WHO definition. Multivariate regression models were implemented to estimate adjusted
odds ratio of elderly FMD onset related to clinical characteristics.

Results: Among the 410 patients, 34 (8.2%) experienced elderly-onset FMD, with a mean age at onset of

70.9 years. The most common phenotype was tremor (47.1%), followed by gait disorders, weakness, and
dystonia (29.4%, 23.5%, 14.7%, respectively). Eleven elderly patients had a combined phenomenology:
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9 exhibited two phenotypes, 2 had three phenotypes. Weakness was isolated in 3/8 patients and combined
with another phenotype in 5/8, manifesting as paraplegia (n = 4); upper limb diplegia (n = 2), hemiparesis/
hemiplegia (n = 1), and tetraparesis/tetraplegia (n= 1). Non-motor and other functional neurological disorders
occurred more frequently in the younger group (89.1%) than the elderly (73.5%). Neurological and non-
neurological comorbidities were more prevalent in the elderly group (82.4%) as opposed to the younger
(32.7%). In a multivariate regression analysis, elderly-onset FMD was significantly associated with neurological
comorbidities, including parkinsonism (OR 6.73) and cerebrovascular diseases (OR 5.48).

Conclusions: These results highlight the importance of achieving an accurate diagnosis of FMD in the elderly, as
it is crucial for effectively managing FMD symptoms and addressing neurological comorbidities.

Functional motor disorders (FMD) refer to clinically heteroge-
neous manifestations, characterized by involuntary (abnormal)
movements that may be significantly reduced by distractive
maneuvers and are inconsistent and incongruent with symptoms
reported in neurological diseases." They are a frequent neurological
condition affecting between 2% and 20% of patients attending
movement disorder clinics,> and may overlap with other neurolog-
ical diseases,” leading to patients’ disability and poor quality of life.*
Younger adults are more commonly affected by FMD with a
mean age at FMD onset ranging from 36.9 to 50 years old.*®
Few studies have dealt with FMD in the elderly pointing out that
10-21% of patients may have onset of their symptoms after the
age of 60.”” However, these studies may have not adequately
addressed the presence of FMD in the elderly and how it differs
from the younger age group with FMD. Indeed they may have
overestimated the prevalence rates of EMD in the elderly®”
because patients were enrolled based on probable diagnosis of
FMD rather than a clinical definite diagnosis.®® Moreover, these
studies have used 60 years old as the cut-oft for defining the
elderly population,®®® but due to the progressive increase of global
life expectancy the World Health Organization has set the cut-oft
for defining the elderly population as 65 years.'” Finally, many of

. . 5689
these cohorts were retrospective studies”™

which may have
introduced potential referral bias and lacked specific comparisons
between the clinical and demographic characteristics of older
individuals with FMD and those with an earlier onset.>””’
Only one retrospective study® comparing patients with elderly
FMD onset versus a cohort of younger FMD onset examined
some clinical characteristics of FMD, however important fea-
tures such as neurological comorbidities that may coexist in
individuals with FMD in more than one third of patients®''
have been missed. Identifying FMD in older adults can be chal-
lenging because the presence of overlapping possible neurologi-
cal comorbidities and missing the diagnosis can have important
therapeutic implications for patients, such as the initiation of
unnecessary and potentially harmful treatments.'? In particular,
the symptoms of FMD may mimic other neurological disorders,
making it difficult to differentiate FMD from underlying neu-
rological disease. To overcome these possible limits, we con-
ducted a study using the Italian registry of FMD including
FMD patients with a clinically definite diagnosis, 65 as the cut-

off for defining the elderly population, and detailed description

of several clinical features, to assess the prevalence in a large
cohort and describe the clinical manifestations of FMD in indi-
viduals with elderly and younger onset and examine their rela-
tionship with demographical and clinical variables.

Methods

We extracted data from the Italian Registry of Functional Motor
Disorders (IRFMD), managed by the Department of Neurosci-
ences, Biomedicine and Movement Sciences, University of
Verona, and by the Italian Academy for the Study of Parkinson’s
Disease and Other Movement Disorders (Accademia LIMPE
DISMOV RADAC project) and Fondazione LIMPE. The full
methods of IREMD have been detailed in a previous study.*
Consecutive outpatients with FMD were recruited from 25 ter-
tiary movement disorders centers, fulfilling the following inclu-
sion criteria: age 210 years; a clinically definite diagnosis of FMD
based on Gupta and Lang criteria with the presence of positive
signs and distractibility maneuvers'; and the presence of one or
more FMD phenotype including tremor, weakness, jerks, dysto-
nia, gait disorders, parkinsonism, and facial motor disorders.
Exclusion criteria considered a cognitive or physical impairment
that precluded signing the informed consent form.* At each
enrolling center, a neurologist expert in movement disorders
evaluated patients in a single session, confirmed the diagnosis of
FMD and performed a structured interview including several
demographical and clinical variables. Demographic data
included age and gender (male/female). The clinical manifesta-
tions included the onset of FMD and its duration, presence of
spontaneous remissions, FMD phenotypes, patients’ self-reported
nonmotor symptoms (anxiety, panic attacks, depersonalization/
derealization, fatigue, pain, headache, insomnia), presence of
other functional neurological disorders (FNDs) (functional sei-
zures, sensory and visual functional symptoms), precipitating fac-
tors (physical and psychological trauma), the presence of
neurological comorbidities (Parkinson’s disease and/or parkin-
sonism, polyneuropathy, hyperkinetic movement disorder, mul-
tiple sclerosis, cerebrovascular diseases, migraine, epileptic
seizures), the presence of psychiatric and non-neurological com-
orbidities, and the therapy (medications, physiotherapy and other
modalities of intervention). We set the cut-off of elderly
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TABLE 1 Comparison of demographic and clinical features of TABLE 1 Continued
patients with elderly and younger FMD onset

Elderly Younger

Elderly Younger FMD onset FMD onset
FMD onset  EMD onset Variable N=34 N=376  Pvalue
Variable N =34 N =376 P value .
Precipitating factors,
Gender, n (%) n (%)
Female 27 (79.4) 264 (70.2) 0.258 Physical trauma 1(2.9) 49 (13.0) 0.102
Age,y, mean (SD) 743 (5.2)  44.1(139)  <0.001 PS‘{ChOIOglcal Tlebey 107 (es) 0=y
rauma
Age at EMD onset, y, 70.9 (5.1)  38.4 (14.6)  <0.001 ‘
Neurological
mean (SD) e
comorbidities,
FMD duration, vy, 3.4 (2.8) 5.8 (7.0) 0.211 n (%)
mean (SD) . .
Parkinsonism 4 (11.8) 9 (2.4) 0.017
FMD acute onset, 23 (67.6) 267 (71.0) 0.680
n (%) Polyneuropathy 1(2.9) 10 (2.7) 1.000
FMD spontaneous 17 (50.0) 197 (52.4)  0.789 Elyjpeisiacite L&) 7 ({2 0509
h movement
remission, n (%) disord
isorder
FMD isolated, n (% 23 (67.6 199 (52.9 0.099
isolated, n (%) (67.6) (52.9) Multiple sclerosis 0 (0.0) 5 (1.3) 1.000
FMD bined 11 (32.4 177 (471 0.099
" (Oj)om e (32.4) “7.1) Cerebrovascular 5 (14.7) 10 (2.7) 0.005
diseases
FMD ph ,n (% .
phenotype, n (%) Miigraine 1.9 25 (6.6) 0.712
Weakness 8 (23.5) 172 (45.7) 0.012 o
Epileptic seizures 0 (0.0) 8 (2.1) 1.000
T 1 1 151 2 .
remor 6@7n)  151(40.2) - 0433 Psychiatric 10 29.4) 155 (412)  0.179
Dystonia 5(14.7) 114 (30.3) 0.055 comorbidities,
Jerks 4(11.8)  49(13.0)  1.000 n (%)
Facial motor 12.9) 46 (12.2)  0.156 Non-neurological
disorders co(I;/l;)rbldltles,
n (7o
Parkinsonism 3 (8.8) 21 (5.6) 0.437 .
Heart diseases 5 (14.7) 23 (6.1) 0.070
Gait disorders 10 (29.4) 99 (26.3) 0.697 .
Hypertension 18 (52.9) 50 (13.3) <0.001
Nonmotor .
cymptoms, n (%) Diabetes 4(11.8) 15 (4.0) 0.062
Rty 18 (52.9) 196 (52.1) 0.928 Dyslipidemia 8 (23.5) 31 (8.2) 0.009
Ppsntis Aty 12.9) 67 (17.8)  0.026 Oral(;l)edicaﬁ‘m’
n (%
Depersonalization/ 2 (5.9) 37 (9.8) 0.758 .

S S, Antidepressant 9 (26.5) 126 (33.5) 0.403
Fatigue 7 (20.6) 178 (47.3) 0.003 Benzodiazepines 8 (23.5) 103 (27.4) 0.627
Pain 9 (26.5) 163 (43.4) 0.056 Antiepileptics 3 (8.8) 70 (18.6) 0.153
Headache 5 (14.7) 102 (27.1) 0114 Antipsychotics 1(2.9) 34 (9.0) 0.340
S 8§35  104Q77) 0605 Painkillers, n (%) 5(147) 144 (383)  0.006

Other ENDs, 1 (%) 15 (44.1) 181 48.1)  0.653 IEALDe 2 () e
Functional 3 (8.8) 53 (14.1) 0.601 Physiotherapy, n (%) 7 (20.6) 109 (29.0) 0.298

seizures Botulinum toxin 3 (8.8) 49 (13.0) 0.600
Semsory functionall 3 (8.8) 101 (26.9)  0.021 injections, 1 (%)

symptoms Cognitive behavioral 1(2.9) 41 (10.9) 0.233
Visual functional 2 (5.9) 45 (12.0)  0.404 therapy, n (%)

symptoms Abbreviations: FMD, functional motor disorders; FND, functional neurological

) disorders; NSAIDs, Non-steroidal anti-inflammatory drugs; SD, standard devia-
(Continues)

tion; bold indicates significant values.
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age 265 years' and stratified the total sample into two groups:
elderly FMD onset group (age 265 years old) and younger FMD
onset group (age < 65 years old). Age at FMD onset was consid-
ered as the year of the first clinical manifestation of FMD as
reported by the patients during the interview.* In order to observe
potential age-related differences in the clinical and demographical
features, we further stratified the population into four groups: group
1, FEMD with ages between 2 and 18 years old (pediatric); group
2, FMD with ages between 19 and 39 years old (adulthood); group
3, FMD with ages between 40 to 64 years old (late adulthood); and
group 4, FMD with ages between 65 and 83 years old (elderly).
The study was approved by the local ethics committee of the coor-
dinator center (University of Verona, Azienda Ospedaliera Uni-
versitaria Integrata Verona, Prog. 1757CESC) and confirmed by the
ethical committees of each participating center. All patients (or their
guardians) were informed about the nature from the study and gave
their written consent (consent for research). Patients were free to
withdraw from the registry at any time.

Statistical Analysis

Data were expressed as mean =+ standard deviation (SD) for contin-
uous variables, frequencies for categorical variables. We compared
groups (elderly FMD onset versus younger FMD onset) using the
Mann—Whitney U test for continuous variables after checking for
violations of normal distributions with the Shapiro—Wilk test and
Chi-squared (¢?) test or Fisher's exact test (in case of expected fre-
quencies <5) for categorical variables. Logistic regression models
were used to estimate the adjusted odds ratio (OR; 95% confidence
interval [CI]) of elderly FMD onset (dependent variable) in relation
to sociodemographic and clinical characteristics (independent vari-
ables). Statistical analyses were performed using SPSS statistical soft-
ware (version 25; IBM-SPSS, Armonk, NY, USA).

Results

From a total of 410 patients with FMD, 34 (8.2%) were included
in the elderly FMD onset group. Of these patients, 79.4% were
female, with mean age of 74.3 & 5.2 years and mean age at
FMD onset of 70.9 & 5.1 years (Table 1). The most frequent

TABLE 2 Clinical variables associated with elderly FMD onset

phenotype was tremor (47.1%), followed by gait disorders,
weakness, and dystonia (29.4%, 23.5%, and 14.7%, respectively).
In the elderly, 11 patients had a combined phenomenology:
9 patients had two phenotypes while 2 patients had three pheno-
types. Weakness in the elderly was present in 8/34 (23.5%)
patients in different forms: in 3/8 patients it was isolated, while
in 5/8 patients weakness was combined with another phenotype.
In the combined form, weakness was present with the following
other phenotypes tremor (n = 1), facial motor disorders (n = 1),
gait disorders (n = 1), tremor and jerks (n = 1), dystonia and gait
disorders (n = 1). The body distribution of weakness in the
8 patients was: paraplegia (n = 4); upper limb diplegia (n = 2);
hemiparesis/hemiplegia (n = 1); tetraparesis/tetraplegia (n = 1).
When compared with the younger FMD onset group, elderly
FMD patients reported less weakness (P = 0.012), panic attacks
(P = 0.026), fatigue (P = 0.003), sensory functional symptoms
(P = 0.021). Moreover, elderly FMD onset patients reported
more neurological and non-neurological comorbidities like par-
kinsonism (P = 0.017), cerebrovascular diseases (P= 0.005),
hypertension (P = 0.001), dyslipidaemia (P = 0.009) than youn-
ger FMD onset. When considering the pooled symptoms of
“non-motor + other FNDs,” it was observed that these symp-
toms occurred more frequently in the younger group (335/376,
89.1%) compared to elderly group (25/34, 73.5%) (P = 0.024).
Additionally, upon combining “neurological 4+ non neurological
comorbidities”, it was evident that these comorbidities were
more prevalent in the elderly (28/34, 82.4%) as opposed to the
younger group (123/376, 32.7%) (P < 0.001). Elderly FMD onset
reported less use of painkillers (P = 0.006) and non-steroidal anti-
inflammatory drugs (NSAIDs) (P = 0.034) than patients with
younger FMD onset (Table 1). After mutually adjusting for the
variables reported in Table 1, the multivariate logistic regression
model confirmed the association between elderly age at FMD
onset and the following variables: fatigue (adjusted OR, 0.27;
95% CI, 0.11-0.68), parkinsonism (adjusted OR, 6.73; 95% ClI,
1.63-27.73), cerebrovascular diseases (adjusted OR, 5.48; 95%
CI, 1.48-20.25), and hypertension (adjusted OR, 6.79; 95% CI,
3.12-14.80) (Table 2). In the elderly, FMD appeared after the
(100%,
1.7 £ 2.4 years) and cerebrovascular diseases (100%, n = 5, mean

diagnosis of parkinsonism n=4, mean latency

latency 1.2 years0.8 years). In the explorative analysis when

95% CI
Independent variable Total sample OR Lower-Upper P value
Patients, n 410
Fatigue, yes vs. no” 0.27 0.11-0.68 0.005
Parkinsonism, yes vs. no" 6.73 1.63-27.73 0.008
Cerebrovascular diseases, yes vs. no® 5.48 1.48-20.25 0.011
Hypertension, yes vs. no" 6.79 3.12-14.80 <0.001

“Reference category. Bold indicates significant values; significant associations at P < 0.05.

Abbreviations: CI, confidence interval; FMD:s, functional motor disorders; OR, odds ratio.
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stratified by four different groups of age, elderly FMD patients
showed several age-related comorbidities, including Parkinsonism,
cerebrovascular diseases, hypertension and dyslipidaemia. Interest-
ingly, weakness as a functional symptom was less frequent in older
patients while the other functional symptoms were equally dis-
tributed in the various age groups (Table S1.).

Discussion

In this large multicentre study, we found that 8.2% of FMD patients
presented their first FMD symptom onset at the age of 65 or
higher. On multivariate regression analysis, parkinsonism, cerebro-
vascular diseases and hypertension were commonly associated with
elderly FMD onset, while fatigue was commonly associated with
younger FMD onset. When compared with our sample, the higher
prevalence rates reported in the previous literature (10-21%) may
be due to the fact that in these cohorts some patients were enrolled
based on probable diagnosis of FMD rather than a clinical definite
diagnosis®® and many studies have used 60 years old as the cut-off
for defining the elderly population.®®” Therefore, all these studies
may have not captured the real frequency of FMD in the elderly.

The diagnosis in older adults can be challenging due to the
presence of possible overlapping neurological comorbidities.®> The
diagnosis of FMD may coexist with other neurological disorders
up to 22% of patients,”'" in particular with parkinsonism and cere-
brovascular disease.®> In the majority of these patients, FMD
manifested after the diagnosis of a neurological disease. However,
in case of parkinsonism, functional symptoms often predated the
parkinsonism diagnosis.” We found that parkinsonism and cerebro-
vascular diseases were commonly associated with FMD in elderly
population and were observed to occur following their diagnosis.
The elderly are themselves at an increased risk for cerebrovascular
disease such as stroke when compared to the general population
and its risk factors include among others age and hypertension.'*
In our sample, we found that hypertension was present at the
onset of FMD in the elderly patients. Therefore the presence of
comorbid neurological diseases seem to affect in particular older
patients. A recent survey conducted by the International Move-
ment Disorder Society revealed that neurologists consider the
extremes of age (75 years) as “very influential” in leading to diag-
noses other than FMD.'®> Consequently, FMD may be under-
diagnosed in older adults. The less frequent diagnosis of weakness
in our older patients may be in line with this view.

Neurologists treating elderly patients with movement disor-
ders need to be aware regarding the possibility that FMD may be
the main cause of disability. Functional tremor and gait disorders
were the most commonly reported clinical manifestations in
patients with elderly FMD onset.>®” Consistent with previous
studies, tremor (47.1%) and gait disorders (29.4%) were also the
most frequently reported symptoms in our cohort of patients
with elderly FMD onset. A previous study indicated that func-
tional gait phenotype was significantly more prevalent in individ-
ual with elderly FMD onset than in the younger population.®
However, authors did not find any significant differences in
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other features such as the other types of phenotype, presence of
precipitating factors or psychiatric comorbidities.® In our sample,
we did not identify a distinct phenotype or risk factor for a spe-
cific group of FMD, suggesting that the clinical signs may not
differ significantly across lifespan.® Therefore, our findings sup-
port the importance of establishing a comprehensive diagnosis in
elderly people with FMD, rather than relying solely on pheno-
type or other clinical characteristics.® Our explorative analysis
suggests that patients with elderly FMD onset may have a shorter
disease duration likely due to delayed diagnosis, and confirm the
presence of additional neurological comorbidities.

Among the non-motor symptoms, fatigue appears to be more
characteristic of the younger FMD group. Generally, fatigue
affects 45% up to 82% of EMD patients,*'®"” and in our sample,
it was predominant in the younger FMD group (47.3%) and less
common in the eldertly FMD group (20.6%). These findings
align with a previous large international survey (n = 1048) that
reported fatigue as a symptom in up to 93% of patients with
functional neurological disorders, with only 2% (n = 23) of those
being individuals aged 265 years old.'"® In our study, the lower
occurrence of fatigue among older FMD may be related to a
smaller sample size in the elderly FMD or the challenges associ-
ated with diagnosing this symptom in older age, especially when
it coexists with other neurological comorbidities. A significant
number of FMD patients experience fatigue, even when com-
pared to individuals with organic neurological disorders.'”
Fatigue plays a crucial role in FMD and is significantly associated
with reduced quality of life and lower self-rated health in these
patients, regardless of the severity of the FMD. Therefore, the
role of fatigue in FMD should be acknowledged in clinical prac-
tice and addressed with tailored intervention.'”

The main limitation of our study is the lack of a control
group, as well as the cross-sectional design and the reliance on
clinical records and patient self-reports which may introduce
recall bias. Additionally, we were unable to assess the severity of
recorded symptoms due to the absence of rating instrument for
them, as well as evaluate the effects of treatments (ie, botulinum
toxin or physiotherapy, others). However, the main strength of
our work lies in the large multicenter sample of patients with
FMD, which is representative of the entire Italian national terri-
tory. The standardized collection of clinical data across all centers
allowed us to provide novel insights into the presence of FMD
in the elderly population using a definite diagnosis of FMD con-
firmed by a neurologist expert in movement disorders, 65 years
old as the cuff-off for defining FMD onset in the elderly popula-
tion, and including a detailed description of neurological com-
orbidities. These findings emphasize the importance of accurate
diagnosis in the elderly individuals with FMD, as it can aid effec-
tively managing FMD symptoms and addressing associated neu-
rological comorbidities. Collaboration between geriatricians and
neurologists specialized in movement disorders is encouraged to
develop and implement efficient and timely diagnostic and treat-
ment approaches.” In the elderly, a missed or incorrect diagnosis
can have serious consequences, including the initiation of unnec-
essary and potentially harmful therapies for an alternative neuro-

logical diagnosis. Longitudinal studies are needed to investigate
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the long-term outcome of elderly FMD onset, including its
impact in terms of disease severity, functional disability and
therapeutical interventions.

Appendix

Coinvestigators. Italian Registry of Functional Motor Disorders
Study Group.
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Supporting information may be found in the online version of
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Supplementary Table S1. Comparison of demographic and
clinical features of patients with different FMD age of onset.
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