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ABSTRACT: BackgroundBackground: The differentiation of functional dystonia from idiopathic dystonia may be clinically
challenging.
ObjectiveObjective: To identify clinical features suggestive of functional dystonia to guide physicians to distinguish
functional dystonia from idiopathic dystonia.
MethodsMethods: Patient data were extracted from the Italian Registry of Functional Motor Disorders and the Italian
Registry of Adult Dystonia. Patients with functional and idiopathic dystonia were followed up at the same
clinical sites, and they were similar in age and sex.
ResultsResults: We identified 113 patients with functional dystonia and 125 with idiopathic dystonia. Sudden onset of
dystonia, evidence of fixed dystonia, and acute peripheral trauma before dystonia onset were more frequent in
the functional dystonia group. No study variable alone achieved satisfactory sensitivity and specificity, whereas
a combination of variables yielded 85% sensitivity and 98% specificity. A diagnostic algorithm was developed to
reduce the risk of misclassifying functional dystonia.
ConclusionConclusion: Our findings extend the current diagnostic approach to functional dystonia by showing that clinical
information about symptom onset, fixed dystonia, and history of peripheral trauma may provide key clues in the
diagnosis of functional dystonia.

Inconsistency (ie, changing patterns over time with susceptibility
to distraction) and/or incongruence (ie, a clinical picture incom-
patible with known determined patterns) are clinical features of

neurological examination that support clinically definite diagnosis
of functional dystonia (FDYT) according with the most recent
set of diagnostic criteria proposed by Gupta and Lang.1
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Demonstrating inconsistency/incongruence may be clinically chal-
lenging, however,2,3 and straightforward laboratory-supported criteria
for most forms of dystonia are lacking.4 The only reliable neurophysi-
ological discriminator between FDYT and idiopathic dystonia
(IDYT) proposed to date has been for blepharospasm.5

Medical history and clinical features that may reveal some clues
to the diagnosis of FDYT include sudden symptom onset, evidence
of fixed movement disorder, history of physical trauma, psychiatric
diseases, and comorbid functional somatic disorders. Their validity
in supporting a diagnosis of FDYT remains to be fully established.

For this study, we compared the frequency of sudden symptom
onset, evidence of fixed dystonia, and prior acute peripheral trauma
in patients with adult-onset FDYT and IDYT. We also assessed
their sensitivity and specificity either alone or combined. We did
not assess psychiatric diseases and comorbid functional somatic disor-
ders because of their high frequency in both FDYT and IDYT.6

Patients and Methods
The study relied on information from the Italian Registry of
Functional Motor Disorders (IRFMD) and the Italian Registry

of Adult Dystonia (IRAD), 2 multicenter initiatives coordinated
by the Italian Academy for the Study of Parkinson’s Disease and
Other Movement Disorders (Accademia LIMPE-DISMOV
RADAC project) and Fondazione LIMPE. Patients in the
IRFMD were referred from 25 Italian centers for movement dis-
orders with a diagnosis of clinically definite functional motor dis-
orders (FMDs) based on Gupta and Lang’s diagnostic criteria.1

The IRAD includes patients with adult-onset dystonia from
37 secondary/tertiary referral centers for movement disorders
throughout Italy. Diagnosis was made according to published
criteria.7,8 Core assessment characterizing IRFMD and IRAD has
been described in detail elsewhere9,10; it comprises demographic,
historical, and clinical information on the movement disorder
and possible predisposing/precipitating factors.11–13

Information was collected about dystonia at different body
sites (upper and lower limbs, trunk, cervical, cranial among
others), year of dystonia onset, and prior peripheral injury
(at extracranial body sites). Onset of dystonia can be defined as
acute (abrupt with deterioration within a few days or weeks) or
slowly progressing.10 Peripheral injury had to be severe enough
to require medical attention, hospitalization, or surgery. Informa-
tion about trauma included year and site of the injury. Dystonia
was defined as fixed when immobile dystonic postures did not

TABLE 1 Clinical and demographic features of patients with functional and idiopathic dystonia

Clinical/demographic features

Patients with
Functional Dystonia

(n = 113)

Patients with
Idiopathic Dystonia

(n = 125) P Value

Women, n (%) 87 (77) 94 (75) 0.4

Age, years, mean � SD 47.2 � 14.4 49.4 � 10.0 0.2

Years of schooling, mean � SD 12.5 � 4.1 12.3 � 3.5 0.7

Age at onset, years, mean � SD 41.3 � 14.1 40.2 � 10.6 0.3

Years of disease duration, mean � SD 5.9 � 6.2 9.5 � 8.0 0.0002

Focal dystonia, n (%) 67 (59.3) 104 (83.2) <0.0001

Site of dystonia, n (%)

Upper limbs 52 (46) 24 (19.2) <0.0001

Lower limbs 43 (38.1) 6 (4.8) <0.0001

Trunk 22 (19.5) 5 (4) <0.0001

Cervical 41 (36.3) 84 (67) <0.0001

Cranial 8 (7.1) 36 (28.8) <0.0001

Other 11 (9.7) 0 <0.0001

Sudden dystonia onset, n (%) 73 (65) 0 <0.0001

Fixed dystonia, n (%) 56 (49.6) 0 <0.0001

History of peripheral trauma, n (%) 22 (19.5) 3 (2) <0.0001

Trauma and dystonia in the same body part, n (%) 17 (15) 3 (2) <0.0001

Months elapsing between trauma in the same body part
and dystonia onset, mean � SD (n)

3.1 � 6.9 (17) 2.7 � 3.8 (3) 0.9

SD, standard deviation.
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return to the neutral position at rest.14 Patients with FDYT from
the IRFMD were frequency matched by age and sex with
patients with IDYT from the IRAD who were followed up at
the same clinics. To include only patients who were idiopathic,
tests for Wilson’s disease, dopa-responsive dystonia, and common
genetic variants (eg, TOR1A, THAP1) were performed as
appropriate. Patients screening positive on genetic testing were
not included in the study sample.15

Statistical analysis was performed using the Stata 11 package
(StataCorp, College Station, TX) and descriptive and inferential
statistics as appropriate (t test, chi-square test, Fisher’s exact test).
Data are expressed as mean � standard deviation unless otherwise
indicated. Logistic regression models for unequal case-control
ratios were computed to assess the association between history of
trauma and case-control status after adjusting for potentially con-
founding variables. Statistical significance was set at 0.05. To
assess sensitivity and specificity, the gold standard was the diagno-
sis of FDYT or IDYT made at each site. Sensitivity was defined
as the proportion of patients who screened positive among those
given a diagnosis of FDYT (true positives/true positives + false
negatives). Specificity was the proportion of patients who
screened negative among those given a diagnosis of IDYT (true
negatives/false positives + true negatives).

Results
In December 2020, the data on 113 patients with FDYT were
extracted from the IRFMD, which included data from
410 patients with functional movement disorders,13,16 and
125 patients with IDYT selected among the 1634 patients from
the IRAD.17 The 2 groups were similar for sex, age, and educa-
tional level but differed for disease duration, dystonia distribu-
tion, and frequency of focal dystonia, which was more frequent
in the patients with IDYT (Table 1). Limb/trunk dystonia was

more frequent in the FDYT group, and cranial-cervical dystonia
was more frequent in the IDYT group (Table 1).

Sudden onset of dystonia, evidence of fixed dystonia, and
acute peripheral trauma before dystonia onset were more fre-
quent in the FDYT group (Table 1). This finding was confirmed
after limiting the analysis to trauma to the dystonic body part
(Table 1) and adjusting for disease duration, age, and sex on
logistic regression analysis (adjusted odds ratio, 5.8; 95% confi-
dence interval, 1.6–20.9; P = 0.007).

No study variable alone reached a satisfactory combination of
sensitivity/specificity (sudden onset of dystonia: sensitivity, 65%
[73/113] and specificity, 100% [125/125]; fixed dystonia: sensi-
tivity, 50% [56/113] and specificity, 100% [125/125]; prior
trauma: sensitivity, 15% [17/113] and specificity, 98%
[122/125]). However, screening positive to at least 1 of the 3 var-
iables yielded 85% sensitivity (96/113) and 98% specificity
(122/125) (Fig. 1).

Discussion
Our findings indicate that sudden dystonia onset and fixed dysto-
nia are more likely to occur in FDYT and that acute peripheral
trauma may be significantly associated with FDYT.3,14 Novel
findings indicate that each variable differentiated FDYT from
IDYT with 15% to 65% sensitivity, but none of these clinical
features alone was crucial for diagnosing FDYT. Nonetheless,
each of the 3 variables carried a negligible risk of misclassifying
FDYT cases and reached 98% to 100% specificity. Although no
study variable alone achieved satisfactory sensitivity and specific-
ity, screening positive to at least 1 of the 3 clinical features can
correctly diagnose FDYT in more than 8/10 patients who have
the condition (85% sensitivity) and can correctly identify as not
having FDYT about 10/10 subjects not affected by the condition
(98% specificity). The sensitivity and specificity levels were

FIG. 1. Diagnosing functional dystonia. FDYT, functional dystonia; IDYT, idiopathic dystonia.
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shared by those reported for a recently published decision tree
that classified FDYT using a complex case-finding procedure
based on the serial application of about 7 historical/clinical fea-
tures and diagnostic confirmation subsequently informed by rec-
ognition of incongruence/inconsistence on neurological
examination.18 At variance with such an approach, however, our
algorithm is considerably simpler and based on the combination
of only 3 historical/clinical features.

Our study has several strengths. First, the populations of
FDYT and IDYT were from multicenter settings and probably
representative of the general population of cases with similar
demographic/clinical features.9,10 The older age at onset of
patients with FDYT compared with the other reported cohorts
probably reflects the inclusion of only adult-onset patients in the
source registries. The frequency of sudden onset and fixed dysto-
nia in our sample was consistent with previous series, whereas
the trauma frequency was lower.14 Unlike other studies, how-
ever, we limited recall bias by not including patients with mild
trauma. Physical injury was more commonly recorded preceding
weakness than dystonia.19 Second, the standard for comparison
was dystonia status based on clinical examination by neurologists
applying stringent diagnostic criteria. In addition, both groups of
patients with FDYT and IDYT were followed up by the same
neurologists at the same center, which provided accuracy in data
collection. The low frequency of peripheral trauma to a specific
body part in the IDYT group was consistent with the observa-
tions of several large controlled studies and demonstrated a negli-
gible effect of peripheral trauma on topographically related
IDYT.20,21

The present study also has some limitations. Patients partici-
pating in the study were diagnosed with clinically definite FMDs
according to the Gupta and Lang criteria.1 These criteria are
largely based on incongruence/inconsistency that may incorpo-
rate some of the issues we studied such as sudden onset and fixed
dystonia. This may lead to the “circular argument” of diagnosing
FMDs with new sets of criteria based on existing criteria. How-
ever, our aim was to measure the accuracy of these 3 simple aids
alone in recognizing FDYT diagnosed according with the cur-
rent gold standard, that is, clinical diagnosis established by expert
neurologists who relied on several additional aspects of incongru-
ence/inconsistency and positive clinical signs.22–24 Moreover,
because the patients and the physicians involved in the study
were from the same country, data from other populations of
patients and movement disorder specialists are needed to confirm
the present results. Also, because our study focused on dystonia,
not all findings may be extensible to other functional movement
disorders. Disease duration was significantly lower in the FDYT
group, even though the estimated association between FDYT
and trauma did not change after adjusting for disease duration.
Body distribution of dystonia differed in the FDYT and the
IDYT groups, which probably reflects the frequency distribution
of dystonia in the general population of adult-onset cases with
functional and idiopathic dystonia. Although we did not match
patients with FDYT and IDYT by distribution of dystonia, we
were confident that our study variables, in particular sudden
onset of dystonia and evidence of fixed dystonia, were probably

independent of the body localization of dystonia. Nevertheless,
we acknowledge that the higher frequency of limb dystonia in
the FDYT group may limit the generalizability of findings to all
forms of FDYT.

In conclusion, our findings extend the current diagnostic
approach to FDYT by showing that clinical information about
symptom onset, fixed dystonia, and previous peripheral trauma
may provide key clues for diagnosing FDYT in addition to
incongruence/inconsistence. In this context, this large cohort
corroborates the existing knowledge and presents sensitivity and
specificity figures for a few historical/clinical features that can aid
clinicians to establish a positive diagnosis for FDYT.
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