
Functional or not functional; that’s the question

Can we predict the diagnosis functional movement disorder based on associated
features?

T. Lagranda,b , I. Tuiterta,b, M. Klamera,b, A. van der Meulenb,c, J. van der Palend, G. Kramerb,e and
M. Tijssena,b

aDepartment of Neurology, University Medical Center Groningen, University of Groningen, Groningen; bExpertise Center Movement

Disorders Groningen, University Medical Center Groningen, Groningen; cDepartment of Neurology, Martini Hospital, Groningen;
dDepartment of Epidemiology, Medisch Spectrum Twente Hospital, Enschede; and eDepartment of Neurology, Catharina Hospital,

Eindhoven, The Netherlands

Keywords:

associated features,

clinical characteristics,

FMD, functional

movement disorders,

prediction model

Received 20 July 2020

Accepted 13 August 2020

European Journal of

Neurology 2020, 0: 1–7

doi:10.1111/ene.14488

Background and purpose: Functional movement disorders (FMDs) pose a

diagnostic challenge for clinicians. Over the years several associated features

have been shown to be suggestive for FMDs. Which features mentioned in the

literature are discriminative between FMDs and non-FMDs were examined in

a large cohort. In addition, a preliminary prediction model distinguishing these

disorders was developed based on differentiating features.

Method: Medical records of all consecutive patients who visited our hyperki-

netic outpatient clinic from 2012 to 2019 were retrospectively reviewed and 12

associated features in FMDs versus non-FMDs were compared. An indepen-

dent t test for age of onset and Pearson chi-squared analyses for all categorical

variables were performed. Multivariate logistic regression analysis was per-

formed to develop a preliminary predictive model for FMDs.

Results: A total of 874 patients were eligible for inclusion, of whom 320 had

an FMD and 554 a non-FMD. Differentiating features between these groups

were age of onset, sex, psychiatric history, family history, more than one

motor phenotype, pain, fatigue, abrupt onset, waxing and waning over long

term, and fluctuations during the day. Based on these a preliminary predictive

model was computed with a discriminative value of 91%.

Discussion: Ten associated features are shown to be not only suggestive but

also discriminative between hyperkinetic FMDs and non-FMDs. Clinicians

can use these features to identify patients suspected for FMDs and can subse-

quently alert them to test for positive symptoms at examination. Although a

first preliminary model has good predictive accuracy, further validation should

be performed prospectively in a multi-center study.

Introduction

Functional movement disorders (FMDs) pose a

diagnostic challenge for clinicians. Although several

studies have demonstrated the large share of FMDs

in neurology outpatients, with frequencies ranging

from 15% to 33% [1,2], they are still

underrepresented in neurology training programs

and one of the most common reasons for referral

to movement disorder specialists [3]. A possible

explanation for this high referral rate is the concern

about missing an ‘organic’ disorder; however, studies

show that the number of misdiagnoses is actually

low [4,5]. This fear may also lead to unnecessary

expensive laboratory and imaging tests, which cause

even more delay, whilst early diagnosis seems to be

one of the strongest prognostic factors for good

outcome in FMD patients [6].
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In the original criteria by Fahn and Williams, vari-

ous clinical and historical characteristics were labeled

with degrees of diagnostic certainty for FMDs, histor-

ically also called ‘psychogenic’, ‘conversion’ or ‘non-

organic’ disorders [7,8]. These authors proposed to

separate historical clues, such as psychiatric distur-

bance, abrupt onset, inconsistency over time and pain,

from clinical clues, such as inconsistency, incongru-

ence and distractibility. The historical clues were pre-

sumed to be suggestive for a diagnosis, whilst the

clinical clues were used to establish a diagnosis of an

FMD. Over the years, various studies provided strong

evidence for the historical clues female gender, educa-

tional status, early age of onset, previous expansion to

a disease model, paroxysmal disease course, dissocia-

tive symptoms, and fatigue as additional risk factors

for FMD [9–12], whereas limited evidence was pub-

lished for employment in a health profession, witness-

ing an organic movement disorder in a family

member, relational status and possible secondary gain

[13,14]. In addition to this expansion of historical

clues, in patients with tremor and myoclonus electro-

physiological testing turned out to be of value in cases

where the clinical diagnosis remained uncertain

[15,16]. In the current DSM-5 criteria (Diagnostic and

Statistical Manual of Mental Disorders, 2013), former

historical clues are now called ‘associated features’ or

‘clinical characteristics’ [17]. Still, these factors are

considered supportive, whereas a definite diagnosis

should be based on positive clinical findings at exami-

nation showing clear evidence of incompatibility with

recognized neurological disease.

The aim of the present study was to examine which

of the clinical characteristics and associated features

mentioned in the literature are discriminative between

FMDs and non-FMDs. These factors might assist

clinicians to identify patients suspected for FMDs

before phenotyping and alert them to focus on posi-

tive symptoms during clinical examination. In addi-

tion, a preliminary model was developed to predict

the likelihood of an FMD in a movement disorder

patient.

Methods

Subjects

The medical records of all consecutive patients who

visited the hyperkinetic Movement Disorders Outpa-

tient Clinic of the University Medical Center Gronin-

gen, a tertiary referral center, between January 2012

and July 2019 were retrospectively reviewed. Clinical

characteristics and associated features were manually

extracted from the electronic medical record system

into a movement disorder database. All data were

scored using the first visit consultation reports. The

subjects extracted from the database were 18 years or

older at the time of consultation and were diagnosed

with a hyperkinetic FMD or non-FMD. The most

recent clinical diagnosis was used as the gold stan-

dard: the final diagnosis after neurological examina-

tion, and in some cases additional imaging, laboratory

or neurophysiological testing. Patients were excluded

when there was lack of a final clinical diagnosis, a

diagnosis which was not a movement disorder (e.g.

primary psychiatric disorder or neuromuscular disor-

der), or more than one diagnosis (i.e. combination of

an FMD and a non-FMD). This study was reviewed

by the ethics committee of the University Medical

Centre Groningen and according to local regulations

no approval was needed. Obtaining informed consent

was exempt because of the retrospective design and

the extensive number of included patients.

Clinical characteristics and associated features

The following items from the database were used for

this study: sex, age of onset, more than one motor

phenotype, medical history, psychiatric history, cogni-

tive symptoms, family history, pain, fatigue, abrupt

onset, waxing and waning over long term, and fluctu-

ations during the day. Apart from gender and age of

onset, the features were dichotomized as present or

absent. Medical history was scored present in the case

of at least one previous, non-psychiatric medical con-

dition. This also included previous functional medical

disorders, such as fibromyalgia or irritable bowel syn-

drome. Thresholds for the features psychiatric history

and cognitive symptoms had to be set high because of

the retrospective study design. Only in patients with

an established psychiatric diagnosis (e.g. depression,

post-traumatic stress disorder) was psychiatric history

scored as present and only in cases of intellectual dis-

ability (general learning disabilities and mental retar-

dation), or when a patient was diagnosed with a

dementia syndrome, were cognitive symptoms scored

as present. The item family history was scored present

if a patient had a first-degree relative with a move-

ment disorder. The database did not contain sufficient

information about education, employment, medical

disability, relationship status, life events or any disso-

ciative symptoms and it was not possible to define

and extract possible secondary gain from the charts.

Therefore, these factors could not be analyzed in the

current study. Note that all other factors from former

literature and current criteria were included. During

the extraction of the data from the medical records, it

was assumed that if features such as pain, fatigue,
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abrupt onset, waxing and waning, and fluctuations

during the day were not mentioned in the medical

records, these were of such little impact that they

could be replaced by absent.

Statistical analysis

Clinical characteristics and associated features were

compared for patients with hyperkinetic FMDs versus

non-FMDs. An independent t test for age of onset,

the only continuous variable, and Pearson chi-squared

analyses for all categorical variables were performed.

Due to the number of tests, the significance level was

set at a = 0.01.

The significant variables were submitted to a multi-

variate logistic regression model for the prediction of

FMD. The ability of our model to identify patients

with FMDs was quantified as the area under the recei-

ver operating characteristic curve (AUC). The ade-

quacy of the fitted model was tested using the Hosmer

and Lemeshow goodness-of-fit statistic. All statistical

analyses were performed in SPSS 23 (SPSS, Chicago,

IL, USA).

Results

In all, 1009 patients above 18 years were detected in

the database. Of these, 99 were excluded due to a lack

of a final or a non-movement disorder clinical diagno-

sis, and 36 due to more than one diagnosis (an FMD

plus non-FMD). A total of 874 patients were eligible

for inclusion in the study, of whom 554 (63%) had a

non-FMD, including tremor 131 (24%), myoclonus 51

(10%), dystonia 257 (46%) and others 115 (20%).

The remaining 320 (37%) were diagnosed with an

FMD. In this group, the key symptom was tremor in

66 patients (21%), myoclonus in 102 patients (32%),

dystonia in 82 patients (26%) and others (21%). In

the non-FMD group, 224 patients (40%) had more

than one motor phenotype including dystonic tremor

in 36%, myoclonus-dystonia in 10%, medication-in-

duced movement disorders in 9%, and in the remain-

ing 45% several other combinations were detected. In

our FMD group 70 (24%) of the patients had more

than one hyperkinetic movement disorder. All patients

were diagnosed by an experienced movement disorder

specialist. In more than 50% of the patients with

functional tremor or myoclonus the diagnosis was

supported by electrophysiological testing. Table 1

shows the mean and standard deviation of age at

onset and the frequency of the associated categorical

features for patients with FMDs versus non-FMDs. It

was assumed that clinical characteristics, such as med-

ical history or family history, were reported properly

by the attending physician and therefore these items

were scored as absent when they were not reported.

In the case of unreported associated features, such as

pain or fatigue, these missing values were replaced by

absent. The percentage of missing values that were

replaced is reported in the last column of the table. In

FMD patients, symptoms had a significantly higher

age of onset than in non-FMD patients. The features

sex, psychiatric history, pain, fatigue, abrupt onset,

waxing and waning over long term, and fluctuations

during the day were more common (P < 0.01) in

patients with FMDs, whilst more than one motor phe-

notype and positive family history were more preva-

lent in patients with non-FMDs (P < 0.01). The

frequency of cognitive symptoms and medical history

did not significantly differ between our two groups.

The 10 significant potential predictor variables (age

of onset, sex, psychiatric history, family history, more

than one motor phenotype, pain, fatigue, abrupt

onset, waxing and waning over long term and

Table 1 Clinical characteristics and associated features in patients with hyperkinetic FMDs versus non-FMDs

Feature

FMDs

(n = 320)

Non-FMDs

(n = 554) P value Missing replaced by absent

Age of onset 40.8 � 17.5 36.9 � 23.3 <0.001 –
Sex, female 209 (65.3%) 309 (55.8%) 0.007 –
Medical history 267 (83.4%) 455 (82.1%) 0.644 –
Psychiatric history 103 (32.2%) 129 (23.3%) 0.005 –
Cognitive symptoms 12 (3.8%) 43 (7.8%) 0.020 –
Family history 31 (9.7%) 164 (29.6%) <0.001 –
More than one motor phenotype 70 (21.8%) 224 (40.4%) <0.001 –
Pain 197 (61.6%) 150 (27.1%) <0.001 0.3%

Fatigue 175 (54.7%) 64 (11.6%) <0.001 0.9%

Abrupt onset 158 (49.4%) 36 (6.5%) <0.001 15.3%

Waxing and waning over long term 156 (48.8%) 35 (6.3%) <0.001 9.4%

Fluctuations during the day 218 (68.1%) 184 (33.2%) <0.001 22.5%

FMD, functional movement disorder. Bold numbers indicate significant associations.
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fluctuations during the day) were submitted to the

model. Sex did not contribute significantly and was

therefore excluded, leading to a model with nine sig-

nificant predictor variables. Table 2 depicts the predic-

tion model that estimates the chance of being

diagnosed with an FMD. The discriminative perfor-

mance of the model was evaluated using the receiver

operating characteristic curve with the AUC depicted

by the blue line in Fig. 1. The AUC was 91% (95%

confidence interval 88.8%–92.9%), which indicates a

good discriminative ability between FMDs and non-

FMDs. In addition, the non-significant Hosmer and

Lemeshow statistic (P = 0.169) indicated a good

model fit.

To estimate the individual probability of an FMD,

the following predictive equation can be used:

PFMD = e^ [�{3.155 + (0.014 * age of onset) +
(0.604 * psychiatric history) � (1.300 * family history)

� (0.607 * more than one motor phenotype) + (1.097

* pain) + (1.664 * fatigue) + (1.988 * abrupt onset) +
(1.891 * waxing and waning over long term) + (0.911

* fluctuations during the day)}]/(1 + e^ [�{3.155 +
(0.014 * age of onset) + (0.604 * psychiatric his-

tory) � (1.300 * family history) � (0.607 * more than

one motor phenotype) + (1.097 * pain) + (1.662 *
fatigue) + (1.988 * abrupt onset) + (1.891 * waxing

and waning over long term) + (0.911 * fluctuations

during the day)}]) * 100%.

Using this equation, it is possible in our cohort to

predict whether a patient has an FMD. For example,

a patient with depression in his medical history and a

negative family history, who is tired because of pro-

gressive, non-painful dystonic posturing of his right

foot since the age of 30, with an abrupt onset of his

symptoms and fluctuations during the day has a

predicted probability of being diagnosed with a FMD

of 92%.

Discussion

The current study describes differences in clinical

characteristics and associated features between FMD

and non-FMD patients in a retrospective large cohort

from a tertiary hyperkinetic movement disorder refer-

ral clinic. Ten associated features, mainly based on

the current DSM-5, were significantly discriminative

between the two groups. Age of onset was higher in

FMD than in non-FMD patients. The categorical fea-

tures sex, psychiatric history, pain, fatigue, abrupt

onset, waxing and waning over long term and fluctua-

tions over the day were more frequent in FMD

patients, whilst more than one motor phenotype and

a positive family history were more frequent in non-

FMDs. The features medical history and cognitive

symptoms were not discriminative between the two

groups. Based on our retrospective results a prelimi-

nary predictive model was made with a discriminative

ability of 91%.

The 874 patients in our study cohort were selected

from a highly specialized outpatient clinic with only

hyperkinetic movement disorders. Despite the fact

that most FMDs are hyperkinetic [18], our cohort did

not represent the general movement disorder clinic

with a large proportion of Parkinson patients. In our

adult non-FMD group (554) the dominant motor

Table 2 Multivariate regression analysis of features independently

related to FMDs

Feature

Regression

coefficient OR (95% CI)

Intercept (a) �3.155

Age of onset 0.014 1.01 (1.01–1.01)
Psychiatric history 0.604 1.83 (1.82–1.83)
Family history �1.300 0.27 (0.27–0.27)
More than one movement

disorder

�0.607 0.55 (0.54–0.55)

Pain 1.097 3.00 (2.99–3.00)
Fatigue 1.664 5.28 (5.27–5.30)
Abrupt onset 1.988 7.30 (7.28–7.32)
Waxing and waning over

long term

1.891 6.62 (6.60–6.65)

Fluctuations during the day 0.911 2.49 (2.48–2.49)

CI, confidence interval; OR, odds ratio.

Figure 1 Area under the receiver operating characteristic curve.

The blue line depicts the AUC of the multivariate logistic regres-

sion model and the grey line depicts the result of chance.
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phenotype was dystonia 46%, followed by tremor

24% and myoclonus 10%. In the 320 FMD patients

the dominant motor phenotype was more represented

by myoclonus in 32%, followed by dystonia in 26%

and tremor in 21% of patients. These top three were

similar to a previous FMD study, but with different

percentages: tremor 55%, dystonia 39% and myoclo-

nus 13% [19]. This is probably due to the fact that

our center has a great interest in jerky movements. As

noted, the distribution of the dominant motor pheno-

type was not the same in the FMD and non-FMD

groups, with an overrepresentation of dystonia in the

non-FMD group. This might have influenced our

results as functional dystonia is considered a more

challenging clinical diagnosis than functional myoclo-

nus or tremor that can be supported with electrophys-

iological testing (as was performed in 50% of cases).

It is known from the literature that many clinical

characteristics and features are not significantly differ-

ent in the different FMD motor phenotypes [20]; our

cohort was considered not fully representative for a

general movement disorder clinic but compatible with

the hyperkinetic FMD and non-FMD patients in a

specialized center.

In our cohort, a relatively high age of onset was

found in patients with FMDs compared to non-

FMDs, where former studies in different patient popu-

lations suggest the opposite [7,21]. A possible explana-

tion could be that the relatively old group of

hypokinetic patients, i.e. parkinsonian patients, was

excluded. Another explanation could be that our

cohort comes from a tertiary movement disorder

clinic, implying that younger patients might have

already been diagnosed by their first attending physi-

cian. Interestingly, the mean age in our FMD cohort

is in line with the literature that FMDs are not

uncommon in the elderly [22].

The categorical features female sex, psychiatric his-

tory, pain, fatigue, abrupt onset and inconsistency

over time were more frequent in FMDs. In general

practice and the aforementioned literature female sex

is supposed to be an important risk factor for FMDs

[23]. In our cohort also, the female to male ratio was

2:1 in FMD patients [5]. Next, whilst the criterion of

psychological stress or psychiatric disturbance was

removed from the current DSM-5 manual, in our

cohort a positive psychiatric history turned out to be

more prevalent in FMDs. Although significant, still

two-thirds of our FMD patients did not have a previ-

ous psychiatric condition. Recent studies suggest that

psychiatric illnesses are not a direct cause but might

be a risk factor for developing an FMD, as part of an

underlying model that integrates psychological and

neurobiological perspectives [24]. It was detected that

pain was more frequent in FMD patients compatible

with the literature where pain has been shown to be

an important clue for a functional origin of a move-

ment disorder [7]. Interestingly, pain is also a frequent

feature in patients with non-FMDs, especially in (cer-

vical) dystonia [25]. Despite the fact that dystonia was

the most frequent motor phenotype (46%) in the non-

FMD group, pain still showed to be discriminative in

our cohort. Fatigue was also significantly more fre-

quent in the FMD group. Over the last few years,

fatigue has become an important feature in the FMD

literature. In a previous study, it has been shown to

be significantly more frequent in patients with FMDs

compared to patients with neuromuscular disorders

[26]. Our results support this discriminative capacity

of fatigue and it is emphasized that the role of fatigue

in FMD should be recognized in clinical practice.

Next, abrupt onset was more frequent in the FMD

group. In the original criteria, this feature was

described as suggestive for FMD based on a small

case series [7]. In the current larger study, abrupt

onset turned out to be a discriminative factor as well.

Finally, inconsistency over time, a feature which in

our study was separated into waxing and waning over

the long term and fluctuations during the day, was

more frequent in the FMD group and had a discrimi-

native value. In sum, the features female sex, psychi-

atric history, pain, fatigue, abrupt onset and

inconsistency over time not only are suggestive for

FMDs but could also help to discriminate these disor-

ders from non-FMDs.

In the non-FMD group, the features more than one

motor phenotype and positive family history were sig-

nificantly more frequent compared to the FMD

group. Interestingly, in some cases, the combination

of more than one motor phenotype was the reason for

the referring specialist to consider an FMD. This was

based on the fact that in FMD more than one and

overlapping motor phenotypes have been described.

In our cohort, combinations were more frequently in

the non-FMD group with diagnoses like myoclonus-

dystonia and dystonic tremor. The lower numbers in

the FMD group could be due to the fact that only

hyperkinetic phenotypes were coded. The presence of

concurrent limb weakness was not scored, but can be

common in FMDs. Not surprisingly, patients in the

group of non-FMDs more often had a first-degree rel-

ative with a movement disorder. However, also in

16% of our FMD patients there was a positive family

history. Although underlying mechanisms for familial

FMDs are still the subject of study [27], in one study

up to 55% of patients with FMDs reported a positive

family history for a movement disorder or were fre-

quently exposed to individuals with neurological

© 2020 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology
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disease [14]. Therefore, one should be aware that a

positive family history in a patient with a movement

disorder does not necessarily imply a non-FMD.

Finally, the features medical history and cognitive

symptoms were not discriminative between our two

patient groups. Due to the retrospective nature of our

study, these two items were not optimally scored. The

threshold for medical history was set low with ‘only one

medical condition including previous functional medical

disorders’, whereas the threshold for cognitive symptoms

was set very high with ‘only in cases of intellectual dis-

abilities or dementia’. Prospective studies with structured

questions are required to determine if there are differ-

ences between FMD and non-FMD patients.

Using the 10 significant associated features a prelimi-

nary prediction model was created for hyperkinetic

FMD patients. Sex was dropped from the prediction

model in multivariate logistic regression analysis, leav-

ing nine features in our model: age of onset, psychiatric

history, family history, more than one motor pheno-

type, pain, fatigue, abrupt onset, waxing and waning

over long term and fluctuations during the day. The

nine-feature model shows a good discriminative capac-

ity to distinguish hyperkinetic FMD patients from non-

FMD patients with an AUC of 91%, which indicates a

good-to-excellent ability. To our knowledge, this is the

first study to develop a preliminary prediction model

based on associated features and not on positive signs.

However, the current results of this retrospective study

cannot yet answer the question whether FMDs can be

predicted based on these factors. Future prospective

studies are required.

This study included the whole spectrum of FMDs,

where these movement disorders are often delineated

according to the dominant motor phenotype, such as

tremor, myoclonus or paresis. In clinical practice some

of these functional phenotypes, e.g. functional tremor,

can often be readily diagnosed using positive symp-

toms, whereas other phenotypes, e.g. functional dysto-

nia, can be more challenging. The broad predictive

model for FMDs lowered the sensitivity of our model,

whilst in daily practice there might be a greater need

for a model that could be used in specific FMD sub-

types, where a positive diagnosis is hard to reach.

However, previous studies on several characteristics

and associated features have shown similar outcomes

for all dominant motor phenotypes [20]. In addition,

our study showed that there was a great variety of

functional motor phenotypes referred to our move-

ment disorder clinic, implying that for many physi-

cians several kinds of FMD subtypes can be

diagnostically challenging.

Our retrospective study had some limitations. In

different associated features, missing values from the

medical records were replaced by absent. Clearly, this

can result in an underestimation as well as an overes-

timation of each of these features. The number of

replacements was low, however. As already men-

tioned, the threshold for medical history was set low,

whereas the threshold for cognitive symptoms was set

very high. Structured questions are required to study

these features. Furthermore, it is possible that some of

the clinical characteristics and associated features were

used to make the diagnosis (diagnostic suspicion bias),

although the diagnosis of FMD should preferably be

made on positive symptoms. This is difficult to rule

out. Prospective studies are required to further eluci-

date which features have additional discriminative

value.

Despite the limitations, the discriminative capacity

of several associated features and our preliminary

model are promising. Prospective studies to validate

our results in more representative and dominant

motor phenotype matched cohorts in academic and

non-academic hospitals are required. These prospec-

tive studies should involve systematic assessments with

questionnaires and clearly defined variables, including

educational status, dissociative symptoms, medical dis-

ability and relational status. Future predictive models

could assist to identify FMDs earlier, lowering referral

rates and resulting in a reduction of medical costs.

Even more important, early recognition might lead to

earlier treatment which is critical for long-term out-

come in these patients.

Conclusion

It is concluded that 10 clinical characteristics and

associated features described in the literature are dis-

criminative between patients with hyperkinetic FMDs

and non-FMDs in a large retrospective tertiary clinic

cohort. The features sex, age of onset, psychiatric his-

tory, family history, more than one motor phenotype,

pain, fatigue, abrupt onset, waxing and waning over

long term, and fluctuations during the day were not

only suggestive but also discriminative between our

two patient groups. A preliminary predictive model

combining these factors might help clinicians to iden-

tify patients suspected to have FMDs before pheno-

typing and create awareness to test for positive

symptoms. However, this concept needs extensive fur-

ther testing and validation in prospective studies in

more representative cohorts.

Disclosure of conflicts of interest

The authors declare no financial or other conflicts of

interest.

© 2020 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology

6 T. LAGRAND ET AL.



Data Availability Statement

The data that support the findings of this study are

available on request from the corresponding author.

The data are not publicly available due to privacy or

ethical restrictions.

References

1. Carson AJ, Brown R, David AS, et al. Functional (con-
version) neurological symptoms: research since the mil-
lennium. J Neurol Neurosurg Psychiatry 2012; 83: 842–
850.

2. Stone J, Carson A, Duncan R, et al. Who is referred to
neurology clinics ? – The diagnoses made in 3781 new
patients. Clin Neurol Neurosurg 2010; 112: 747–751.

3. Espay AJ, Goldenhar LM, Voon V, et al. Opinions and
clinical practices related to diagnosing and managing
patients with psychogenic movement disorders: an inter-
national survey of Movement Disorder Society members.
Mov Disord 2009; 24: 1366–1374.

4. Stone J, Smyth R, Carson A, et al. Systematic review of
misdiagnosis of conversion symptoms and ‘hysteria’. Br
Med J 2005; 331: 989–991.

5. Stone J, Carson A, Duncan R, et al. Symptoms ‘unex-
plained by organic disease’ in 1144 new neurology out-
patients: how often does the diagnosis change at follow-
up? Brain 2009; 132: 2878–2888.

6. Gelauff J, Stone J, Edwards M, Carson A. The progno-
sis of functional (psychogenic) motor symptoms: a sys-
tematic review. J Neurol Neurosurg Psychiatry 2014; 85:
220–226.

7. Fahn S, Williams DT. Psychogenic dystonia. Adv Neurol
1988; 50: 431–455.

8. Edwards MJ, Stone J, Lang AE. From psychogenic
movement disorder to functional movement disorder: it’s
time to change the name. Mov Disord 2014; 29: 849–852.

9. Wessely S, Nimnuan C, Sharpe M. Functional somatic
syndromes: one or many? Lancet 1999; 354: 936–939.

10. Factor SA, Podskalny GD, Molho ES. Psychogenic
movement disorders: frequency, clinical profile, and
characteristics. J Neurol Neurosurg Psychiatry 1995; 59:
406–412.

11. Crimlisk HL, Ron MA. Conversion hysteria: history,
diagnostic issues, and clinical practice. Cogn Neuropsy-
chiatry 1999; 4: 165–180.

12. Feinstein A, Stergiopoulos V, Fine J, Lang AE. Psychi-
atric outcome in patients with a psychogenic movement

disorder: a prospective study. Neuropsychiatry, Neu-
ropsychol Behav Neurol. 2001; 14: 169–176.

13. Binzer M, Kullgren G. Motor conversion disorder: a
prospective 2- to 5-year follow-up study. Psychosomatics
1998; 39: 519–527.

14. Shill H, Gerber P. Evaluation of clinical diagnostic crite-
ria for psychogenic movement disorders. Mov Disord
2006; 21: 1163–1168.

15. Schwingenschuh P, Saifee TA, Katschnig-Winter P,
et al. Validation of ‘laboratory-supported’ criteria for
functional (psychogenic) tremor. Mov Disord 2016; 31:

555–562.
16. Apartis E. Clinical neurophysiology of psychogenic

movement disorders: how to diagnose psychogenic tre-
mor and myoclonus. Neurophysiol Clin 2014; 44: 417–
424.

17. American Psychiatric Association. Diagnostic and statis-
tical manual of mental disorders, 5th edn. Washington,
DC: American Psychiatric Association: 2013.

18. Espay AJ, Lang AE. Phenotype-specific diagnosis of
functional (psychogenic) movement disorders. Curr Neu-
rol Neurosci Rep 2015; 15: 32.

19. Bhatia KP, Schneider SA. Psychogenic tremor and
related disorders. J Neurol 2007; 254: 569–574.

20. Gelauff JM, Rosmalen JGM, Gardien J, et al. Shared
demographics and comorbidities in different functional
motor disorders. Park Relat Disord 2020; 70: 1–6.

21. Miyasaki JM, Sa DS, Galvez-jimenez N, Lang AE. Psy-
chogenic movement disorders. Can J Neurol Sci 2003;
30: 94–100.

22. Batla A, Stamelou M, Edwards MJ, et al. Functional
movement disorders are not uncommon in the elderly.
Mov Disord 2013; 28: 540–543.

23. Voon V, Lang AE, Hallett M. Diagnosing psychogenic
movement disorders – Which criteria should be used in
clinical practice? Commentary. Nat Clin Pract Neurol
2007; 3: 134–135.

24. Espay AJ, Aybek S, Carson A, et al. Current concepts
in diagnosis and treatment of functional neurological
disorders. JAMA Neurol 2018; 75: 1132–1141.

25. Coelho M, Valadas AF, Mestre T, Ferreira JJ. Pain and
quality of life in the treatment of cervical dystonia. Eur
Neurol Rev 2009; 4: 74–78.

26. Gelauff JM, Kingma EM, Kalkman JS, et al. Fatigue,
not self-rated motor symptom severity, affects quality of
life in functional motor disorders. J Neurol 2018; 265:

1803–1809.
27. Stamelou M, Cossu G, Edwards MJ, et al. Familial psy-

chogenic movement disorders. Mov Disord 2013; 28:

1295–1298.

© 2020 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology

FUNCTIONAL OR NOT FUNCTIONAL 7


