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SUPPLEMENTARY METHODS
Unpublished data sharing

Unpublished data was collected from experts in the field via an initial invitation to the
Movement Disorders Society FMD Study Group. Invitations were also extended to any
collaborators suggested by study group members. This formed the basis for the FMD GAP Study
Group. We emailed invitation packages including the study protocol, data sharing instructions
and a standardized form for data sharing. We requested original, non-published patient data from
personal or research databases but also accepted data collected from retrospective chart reviews
at the donating institution. All data provided was required to be de-identified prior to sharing.
Contributors were required to confirm that their data was collected from participants who
provided informed consent. Contributors were required to comply with their own institutional
research ethics boards. An institutional data transfer agreement was arranged in most cases.
Authors were asked to confirm that the diagnosis of FMD was made clinically using established
criteria.(1,2) All patients were all diagnosed by neurologists with movement disorder training
and all cases were drawn from neurological settings. We did not request the time frame for data
collection nor if cases were consecutive as we felt these requirements would have substantially
reduced the size of the dataset.

Our instructions outlined that we were collecting 3 variables for each patient: gender, age at
FMD onset, and FMD phenotype, if available. We asked that transgender patients be classified
according to “gender at birth.” We specified that the age of FMD onset is defined as the age (in
years) when the patient first developed their FMD chief complaint. It was emphasized that age at
onset — and not the age at presentation for the initial evaluation — was of interest. We accepted as
a proxy measure for age of onset the age at FMD diagnosis minus FMD symptom duration.
Accurate diagnosis and age of onset were left to the judgement of the clinicians. In this IPD
meta-analysis of a minimal demographic dataset, missing data was not a concern nor was
reporting bias. No other variables were sought.

Phenotypic characterization

We requested the dominant phenotype at the onset of FMD and that it be labelled under one of
the following: tremor, dystonia, gait, weakness, jerks/myoclonus, facial symptoms,
parkinsonism, other, mixed and unknown/not documented. For patients with multiple
presentations over time, we specified that the phenotype at their initial evaluation was to be
included. For the “other” category, we included a column where other phenotypes could be
specified. In cases where the phenotype was not documented, we only included age of onset and
gender, and labeled the phenotype as “unknown.” We did not request identifying if the FMD was
paroxysmal.

Inclusion criteria in published and unpublished datasets
Harmonizing unpublished data with published cases required careful consideration of the

inclusion criteria. Using a minimal dataset of 3 variables aided with this, at least two of which
were assumed to be extremely reliable and unlikely to vary whether published or not (gender and
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age at onset). Harmonizing phenotype required parameters be given for unpublished data
(categories above) which we assumed would have otherwise been grouped according to
presentation and diagnosed using the same clinical criteria, and also not likely to change. The
categories used were derived from phenotypes described in the published literature in a further
effort to harmonize the data. Specifying an “unknown” category allowed including unpublished
cases without a recorded phenotype which may not be published otherwise as a result. This was
in keeping with the primary outcome of the study which was to assess the distribution of gender
and age at onset.

Exclusion criteria were applied at the study level for published data, and at the patient level for
the unpublished data. To maximize the yield of reliable, published FMD cases we restricted the
search as described in the search strategy in the main manuscript. For unpublished cases, the
exclusion criteria were specified to try to align the cases as much as possible with the published
dataset to ensure as “pure” an FMD sample as possible.

Avoiding duplicate data

The invitation to participate in the study contained a bibliography of the results of our systematic
review and hand-search. This enabled authors to ensure that their data were not already included.
Upon sharing, all contributors were asked to confirm if their data were published, and if so, to
provide the citation of the paper, enabling cross referencing with our database. Two study
investigators independently conducted the search and the results were then cross-referenced and
reviewed by two other investigators.

SUPPLEMENTARY RESULTS
Systematic review and data selection

The systematic review is presented in Supplementary Figure 1. The PubMed search yielded 3083
papers. After removing reviews, non-English papers, and papers not related to functional
neurological disorder, 136 papers underwent full-text screening for eligibility. Papers were then
removed if they were not related to FMD, they lacked the requisite quantitative FMD patient
data, or there was comorbid neurological disease. After reference list searching, 98 sources
continued to the data selection process. The results from the systematic review were compared to
a secondary hard search by a separate author, which yielded 166 eligible records; 27 duplicates
were removed. Each abstract was reviewed by 2-3 authors, and each full-text article was
reviewed by two authors. Data extraction was conducted by two authors, and one author
reviewed the data for accuracy.

The geographic distribution of the entire dataset is presented in the map in Supplementary Figure
2 and numerically by country in Supplementary Figure 5.

The entire dataset of all 4905 cases is presented in Supplementary Table 1, divided by phenotype
and age. A significant association between age and phenotype was not seen, apart from a trend to
significance for older age in gait disorders (p=0.054).
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Published data characteristics

Supplementary Table 2 contains a summary of the published data sources. In addition to the
main FMD phenotype categories, the following entries were included in the “Other” category:
blepharospasm, chewing dystonia, coma, ophthalmologic FMD, palatal myoclonus, paroxysmal
ballism, stereotypies, tics (6), toe movements, and tongue movements.

Unpublished data characteristics

Unpublished data were shared from 33 separate groups from 28 countries (Supplementary Table
3). The response rate for data sharing was estimated at 65%. In addition to the main FMD
phenotype categories, 61 cases of alternate phenotypes were reported under the “Other” category
(Supplementary Table 4).
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Supplementary Figure 1: Systematic review flow diagram. FMD, functional movement
disorder.
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Supplementary Figure 2: Geographical distribution of the total dataset, published and unpublished cases.
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Supplementary Table 1: Numbers (n(%)) of cases by phenotype in the whole sample, pediatric (16 and under), and older adults (60

Whole sample Age 16 or under onset Age 60 or over onset p-value*
Women Men Women Men Overall Women Men Overall
Mixed 848 (75.2) 279 (24.8) | 51 (77.3) | 15(22.7) | 66 (17.2) | 105(67.3) | 51(32.7) | 156(29.7) | 0.151
Tremor 752 (71.2) | 304 (28.8) | 64 (71.1) | 26(28.9) |90(23.5) |93 (72.1) |36(27.9) | 129 (24.5) | 0.880

Weakness 647 (72.9) | 240 (27.1) | 39(67.2) | 19(32.8) |58 (15.1) |22(68.8) | 10(31.2) |32(6.1) 1.0
Dystonia 453 (78.4) | 125(21.6) | 58 (78.4) | 16 (21.6) | 74(19.3) | 18(62.1) | 11(37.9) |29 (5.5) 0.134

Gait 284 (70.1) | 121(29.9) | 26 (78.8) | 7(21.2) 33 (8.6) 48 (59.3) |33(40.7) | 81(154) | 0.054

Jerks / 142 (63.7) | 81 (36.3) | 14 (63.6) | 8 (36.4) 22 (5.7) 25(71.4) | 10(28.6) | 35(6.7) 0.570

myoclonus

Parkinsonism | 43 (51.8) | 40(48.2) | - 2 (100.0) | 2(0.5) 9 (90.0) 1 (10.0) 10 (1.9) -

Facial 56 (83.6) 11 (16.4) | 1(100.0) |- 1(0.3) 1 (50.0) 1 (50.0) 2 (0.4) -

symptoms

Other / 333 (69.5) | 146 (30.5) | 22 (59.5) | 1540.5) |37 (9.7) 37(71.2) | 15(28.8) |52(9.9 0.265

unknown

Total 3558 1347 275 (71.8) | 108 (28.2) | 383 (7.8) | 358 (68.1) | 168 (31.9) | 526 (10.7) | -
(72.5) (27.5)

and over).

*Fisher’s exact test within phenotypes to assess association between gender and young onset (<16) vs older onset (>60)
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Supplementary Table 2: Summary of published dataset

Country
United States

United States

Canada

Italy

Spain

England

England

Italy

Germany

England

England

United States

United States

Cases (n)
27

10

18

11

10

14

25

11

13

28
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Supplementary Table 3: Summary of unpublished dataset

Institution

Northwestern University

Toronto Western Hospital

University Clinical Centre Ljubljana
St Georges University of London
University of Colorado
Massachusetts General Hospital
Emory University

Stony Brook University

University of Guanajuato

University of Melbourne

Universita degli Studi di Milano
Research Center of Neurology
Hospital de Santa Maria

Charles University

University of Texas

Inselspital, Switzerland

University of California, Los Angeles
IRCCS Fondazione Don Carlo Gnocchi Onlus
University of Belgrade

Rush University

University of Porto

Hygeia Hospital

University of Cincinnati

University of Verona

Loginov Moscow Clinical Scientific Center
Sechenov University

Mayo Clinic

IRCCS Humanitas Research Hospital
University of Cincinnati

University of Groningen

National Institute of Health

King’s College London

Le Salpetriere hospital

Total

City
Chicago
Toronto
Slovenia
London
Aurora
Boston
Atlanta
Stony Brook
Leon
Heidelberg
Milano
Moscow
Lisbon
Prague
Houston
Bern

Los Angeles
Milano
Serbia
Chicago
Porto
Athens
Cincinnati
Verona
Moscow
Moscow
Rochester
Milano
Cincinnati
Groningen
Bethesda
London
Paris

23

# of cases
94
84
23
200
356
98
50
45
15
120
31
34
17
206
67
140
44
12
102
236
11
20
164
24
28

48
17
455
186
75
45
404
3457
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Supplementary Table 4: Alternate phenotypes of unpublished Functional Movement Disorders

included in “Other” category

Chorea

Tics

Speech

Dyskinesia

Benign fasiculations
Paroxysmal FMD
Shaking

Stiffness
Oculomotor

Palatal tremor

Spasticity

Abduction/adduction of legs while seated
Arms will point to one side and legs will "kick out"

Burping/retching - abdominal wall and pharyngeal involvement

Dysphagia
Blepharospasm

Hiccups

‘Keyboard-type' movements in hands and feet
Orolingual dyskinesias

Trunk and neck stereotypies

Total

FMD phenotype Cases (n)

13

— | b e e e e e = NN N WD W W W N 0 O

=
—
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Supplementary Table 5: Geographic distribution of the total sample

Argentina 5
Australia 210
Brazil 3
Canada 116
Czech Republic 221
Denmark 13
England 408
France 515
Germany 73
Greece 20
India 76
Israel 10
Italy 175
Japan 6
Mexico 196
Netherlands 219
New Zealand 6
Poland 7
Portugal 28
Russia 68
Scotland 180
Serbia 102
Slovenia 23
Spain 8
Sweden 30
Switzerland 152
Turkey 5
United States 2030
Total cases 4905
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