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ABSTRACT: BackgroundBackground: There is a discrepancy in the way dystonia is classified in the literature, as articles
continue to reference the old criteria or fail to use the 2013 criteria correctly.
MethodsMethods: We performed a systematic review of the dystonia literature and distinguished between studies that
use the new classification correctly, made errors in implementing the new classification, or continued to use the
old classification methods.
ResultsResults: Of the 990 articles included in the study, 59.8% used the classification correctly, 31.3% used mixed
terminology, and 8.9% continued to use the old classification. Articles relating to surgery were significantly less
likely to use the new classification correctly. There is an upward trend in the annual rate of articles properly
referencing the new classification.
ConclusionsConclusions: The 2013 classification has been well received in scientific literature, and more studies are
adapting to its use.

Introduction
The classification of dystonia has been revised multiple times.1–5 It
was first categorized in 1976 by Fahn and Eldridge as primary (spo-
radic or hereditary), secondary (associated with hereditary, degenera-
tive, or environmental causes), and psychological dystonia.1 In 1984,
the advisory board of the Dystonia Medical Research Foundation
distinguished idiopathic from symptomatic dystonia.2 However, fol-
lowing the discovery of the DYT1 locus,2 the term “primary” was
retained instead of idiopathic, to indicate “syndromes in which dysto-
nia is the sole phenotypic manifestation with the exception that
tremor can be present as well.”5 This revised classification also intro-
duced the concepts of dystonia-plus and heredodegenerative dystonia.

These classifications were widely used, particularly by dystonia
experts, but did not clearly distinguish phenomenology from etiol-
ogy, which challenged their external value and their implementa-
tion in research contexts.6 To specifically address this concern,
in 2013, an international panel of dystonia experts proposed a classi-
fication based on two axes.7 Axis I describes clinical features (age of
onset, body distribution, temporal pattern, coexistence of neurologi-
cal or systemic symptoms) and Axis II describes etiology (idiopathic,

inherited, acquired, structural, and degenerative). By distinguishing
symptomatology from etiology, the current classification attempts to
provide a systematic approach to the clinical examination of dysto-
nia and discarded several terms that were in common usages, such
as “primary,” “heredodegenerative,” or “dystonia plus.” However,
a formula for translating from old terminology to the new has been
proposed only recently,2 and clinicians have gone five years without
clear instructions on how to make the new terminology compatible
with existing notes and data.

Therefore, some articles continue to reference the old criteria,
or fail to use the new criteria properly. In this report, we criti-
cally review the dystonia literature to determine whether the
studies published since the 2013 classification have adapted to the
new terminology. We further determine the types of studies that
reference the terminology incorrectly.

Methods
A search strategy was conducted using the PubMed database
(www.ncbi.nlm.nih.gov/pubmed). The inclusion criteria con-
sisted of all English language articles published after the 2013
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classification, containing “dystonia” in the title, where the full
text is accessible (Fig. 1A). This retrieved 1525 records. The
exclusion criteria were studies that did not classify dystonia, were
still in press, or were not written or translated to English. This
identified 990 articles that fit the study criteria.

The articles were read in their entirety to identify if they used
the new terminology appropriately. They were separated into three
groups, based on the type of errors made, including articles that
referenced the new classification correctly (e.g., idiopathic gener-
alized dystonia), incorrectly implemented the new classification
(e.g., primary focal dystonia), or continued to use the old classifi-
cation (e.g., primary dystonia). Articles that referenced dystonia
syndromes (e.g., early-onset dystonia-parkinsonism, primary

cervical dystonia, etc.) without further description were grouped
under using the old classification.

We further divided the articles into broad subject categories,
based on author interest and subspecialty, to assess if there were dif-
ferences in the adaptation in the new criteria: “phenomenology,”
“surgery,” (e.g., deep brain stimulation, focused ultrasound, etc.)
“genetics,” “botulinum toxin,” treatment, and “other.” The latter
group, “other,” included studies that did not fit into the previous
categories, and instead related to physiology, biochemistry, imag-
ing, non-surgical therapies, rating scales or drug-induced dystonia.
To ensure reproducibility of analysis, we also grouped articles based
on journal type to assess if this showed a similar trend.

Statistical Analysis
A Pearson chi-squared test of independence was performed on
the categorical data, with the significance threshold set to 0.05.
The Bonferroni correction was applied to counteract the Type
1 error that arises during multiple comparisons.8 The data were
analyzed using Microsoft Excel for Mac, version 15.33.

Results
Of the 990 articles included in the study, 592 (59.8%) used the
classification correctly, 310 (31.3%) used mixed terminology, and
88 (8.9%) articles continued to use the old classification (Fig. 1A).
Table 1 shows the distribution of articles by subject into each clas-
sification subtype. A chi-square test revealed significant difference
between these subgroups [χ2 (8, n = 15) = 33.46, P < 0.005] and
post hoc z-test on the adjusted residuals with Bonferroni correc-
tion revealed that articles relating to surgery were significantly less
likely to use the new classification correctly (P < 0.003) while
those in the “Other” category performed significantly better in
using the new classification correctly (P < 0.003) and were less
likely to the new terminology incorrectly (P < 0.003).

When adjusted for proportion of publications, physical medi-
cine and rehabilitation (PMR) journals most frequently used the
new classification correctly (87.5%) while surgery journals (which
included journals in neurosurgery, maxillofacial surgery, and oto-
laryngology) used it least frequently (42.5%). Of the two articles
in epidemiology journals published after the 2013 criteria, both
used the classification incorrectly. Surgery journals were the sec-
ond most likely to do so at 45%. PMR journals were least likely
to use the classification incorrectly (12.5%).

FIG. 1. (A) Flowchart of the search strategy. (B) The number of
studies with a correct usage of the 2013 classification
increases annually.

TABLE 1 Usage of the dystonia classification by article subtype

Phenomenology Surgical Genetic Botulinum toxin Other

Correct use of new classification 257 (56.6%) 87 (48.3%)* 117 (66.1%) 36 (76.6%) 95 (72%)†
Use of old classification 40 (8.8%) 25 (13.9%) 9 (5.1%) 2 (4.3%) 12 (9.1%)
Incorrect use of new classification 157 (34.6%) 68 (37.8%) 51 (28.8%) 9 (19.1%) 25 (18.9%)§

Total 454 180 177 47 132

Percentage indicates the number of articles within the same subject. Pearson chi-square analysis shows significant difference between sub-
groups [χ2 (8, n = 15) = 33.46, P < 0.005]. Post hoc z-test (with Bonferroni’s correction) indicated that articles in surgery were less likely to use
the new classification correctly (*P < 0.003), and articles classified under “Other” used the new classification correctly (†P < 0.003) and were
less likely to the new terminology incorrectly (§P < 0.003).

MOVEMENT DISORDERS CLINICAL PRACTICE 2019; 6(3): 250–253. doi: 10.1002/mdc3.12736 251

S. SASIKUMAR ET AL. RESEARCH ARTICLE



Neurology journals performed comparably in their reference
to dystonia, regardless of whether it was a specialized movement
disorders journal. The distribution of referencing among general
neurology journals was: 61.3% correct use of classification, 32.3%
incorrect use and 6.4% use of old classification. Among move-
ment disorders journals, 62.1% used the classification correctly,
33.6% used it incorrectly, and 4.3% used the old classification.

A ratio of the number of articles that referenced the new clas-
sification correctly, divided by the total number of articles pub-
lished each year, reveals an upward trend in the correct use of
the 2013 classification (Figure 1B).

Discussion
Dystonia has been described more recently than other hyperki-
netic disorders, and its classification has been subject to several
revisions since the 1970s. The most recent update was in 2013,
but the literature demonstrates considerable variety in the termi-
nology used to describe dystonia.

We observed that a large proportion of studies (59.8%) use
the 2013 classification correctly, and that there is an annual
increase in the trend towards its implementation (Figure 1B).

Studies classified under “Other” were more likely to use the
terminology frequently, and accurately. These included articles
in physiology, biochemistry, imaging, rating scales and non-
surgical interventions of dystonia. This was comparable when the
articles were divided according to journal type, with PMR jour-
nals most frequently referencing the classification correctly.

Surgical studies, by contrast, were significantly less likely to
reference the 2013 classification. There are several reasons for
this. Firstly, most large prospective DBS trials were initiated
when the previous classification was still used.10 A diagnosis of
“primary dystonia” was often the main inclusion criterion, with-
out further differentiation of the genetic background, while
patients categorized as “secondary dystonia” were excluded in
several studies. The same considerations apply to reports of long-
term follow-up data on motor outcome and quality of life in
DBS patients operated on more than five years ago.11 Resistance
to the new terminology may arise from difficulty in translating
this classic terminology to the new. The recently published guide-
line for translating from old terminology may facilitate using the
new classification for long-term studies that were designed using
the older definitions.2 There is a general belief that “primary” dys-
tonia has a better post-surgical outcome compared to “secondary”
dystonia.2,10–12 This would be translated to say that idiopathic
isolated dystonia has a more favorable outcome than acquired dys-
tonia. Using the new classification would allow to further detail
such a general statement, because it is widely recognized that char-
acterizing dystonia as thoroughly as possible is the first step in
identifying predictors of surgical success (e.g., genetic etiology).12

Denominations such as “primary” served as a rather wide umbrella
to rule out inherited dystonias with anatomical abnormalities visi-
ble at brain imaging.5 The group of inherited dystonias is broad,

and subgrouping may be warranted, particularly when dealing
with surgical registries in the pediatric population.13

The purpose of our study is to demonstrate the adaptation of
the 2013 classification of dystonia. However, we recognize that its
reproducibility is limited because of the categories we chose to
classify publications (“phenomenology,” “surgery,” “genetics,”
“botulinum toxin treatment,” and “other”). These were deter-
mined based on author interest, and served as a means of self-
reflection on the limitations to its adaptation amongst different
subspecialties.

Nevertheless, it demonstrates that the 2013 update is not
without its drawbacks. In an attempt to clarify the distinction
between phenomenology and etiology of dystonia, the update
introduces a more complex classification based on a dual axis.
This carries the risk of classifying patients under multiple catego-
ries (for example, primary focal dystonia can refer to idiopathic
or inherited etiologies under Axis II) and complicates the report
of long-term outcome in patients classified under the old criteria.

A similar dual-axis paradigm has been recently implemented
for tremor classification,14 suggesting a cultural shift in our field.
This shift is confirmed by an improving trend of correct usage of
the terminology, which is encouraging and likely reflects the
successful educative efforts of the International Parkinson Disease
and Movement Disorders Society. The criteria for translating
from old terminology to the 2013 terminology has been pub-
lished only this year,2 which can further help clarify the reason-
ing and implementation of the classification. So, we can be
hopeful that highlighting this issue will lead to publications being
more cognizant of their terminology, and ensure consistency in
the dialogue about dystonia.
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