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Abstract

In 2011 a working group of the European Society for the Study of Tourette Syndrome (ESSTS) has developed the first
European assessment guidelines for Tourette syndrome (TS). Now, we present an updated version 2.0 of these European
clinical guidelines for Tourette syndrome and other tic disorders, part I: assessment. Therefore, the available literature has
been thoroughly screened, supplemented with national guidelines across countries and discussions among ESSTS experts.
Diagnostic changes between DSM-IV and DSM-5 classifications were taken into account and new information has been added
regarding differential diagnoses, with an emphasis on functional movement disorders in both children and adults. Further,
recommendations regarding rating scales to evaluate tics, comorbidities, and neuropsychological status are provided. Finally,
results from a recently performed survey among ESSTS members on assessment in TS are described. We acknowledge that
the Yale Global Tic Severity Scale (YGTSS) is still the gold standard for assessing tics. Recommendations are provided for
scales for the assessment of tics and psychiatric comorbidities in patients with TS not only in routine clinical practice, but
also in the context of clinical research. Furthermore, assessments supporting the differential diagnosis process are given as
well as tests to analyse cognitive abilities, emotional functions and motor skills.
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Introduction

According to DSM-5, tics are defined as sudden, rapid,
recurrent, non-rhythmic movements or vocalisations usu-
ally appearing in bouts while waxing and waning in fre-
quency, intensity, number, complexity, and kind of tic [1].
Tic disorders including Tourette syndrome (TS) typically
first appear in childhood, mostly between age 5 and 6 years
[2]. TS encompasses the combination of chronic (more
than 1 year) motor and vocal tics. Although the diagnosis of
TS is in most cases straightforward, the condition is often
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under-recognised and many patients receive the correct diag-
nosis many years after the onset of symptoms. In these cases,
delayed access to appropriate treatments both for tics and for
commonly occurring neuropsychiatric comorbidities such as
obsessive—compulsive disorder (OCD) and attention deficit/
hyperactivity disorder (ADHD) may hamper psychosocial
development and negatively impact quality of life. There-
fore, both early recognition of tics and appropriate assess-
ment of neuropsychiatric comorbidities, even those subclini-
cal, are mandatory steps in the evaluation and treatment of
patients with TS [3].

In 2011, experts of the European Society for the Study
of Tourette Syndrome (ESSTS) have developed the first
European guidelines in four parts [4-7]. Here, we present
a revised and updated version of the original 2011 Euro-
pean Guidelines part 1: assessment. With these guidelines,
we offer practical aids for clinicians from the neighbouring
fields of psychiatry, neurology, paediatrics and psychology
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on how to assess the various characteristics of patients with
tic disorder.

Methods

For the new version of part I of the European clinical guide-
lines, we conducted a literature search, primarily aiming at
detecting relevant research on the assessment of tics as well
as co-existing comorbid conditions, and on quality of life,
published after first guidelines between January 2011 and
May 2021. Our systematic approach was based on the search
in PubMed, Ovid, Web of Science, Embase, and APA Psych
Info conducted on March 2020 and again on May 31, 2021.
We searched for articles reporting about assessment of tics
and TS using the search terms “tics” AND/OR “Tourette”
AND/OR “assessment” AND/OR “scales” AND/OR “qual-
ity of life” AND/OR “OCD” AND/OR “ADHD” AND/OR
“depression” AND/OR “anxiety”. Reviews and meta-anal-
yses in the area were further searched for relevant citations.
In addition, the reference lists of the articles identified were
reviewed for additional studies. In addition to the studies
identified through systematic review, to make the publica-
tion list as comprehensive as possible, studies still in press
and not officially published were added by the authors (i.e.
through precedent knowledge about relevant publications).
The methodology of the ESSTS survey is presented in a
summary paper in the current issue of this journal Epidemi-
ology of tics and tic-related comorbidities.

Prevalence

TS affects between 0.3 and 1% of the general population
[8-10], depending on the age of the study group and rigor-
ousness of the sampling method used in the research. Tics
occur predominantly in young people (before age 18), and
typically have a waxing and waning course [11]. Tics occur
more often in boys than in girls, with a male to female pre-
ponderance of between 3:1 [12] and 4.3:1 [13, 14], but in
adult patients with TS this male preponderance is less pro-
nounced [15]. Both genetic and individual environmental
factors contribute to the tic/TS phenotype [16-22].

Course and course prediction of tics
and comorbidities

The mean age at onset is around 5 years although lower ages
at onset are reported in up to 40% of patients [23]. In children
and adolescents, waxing and waning is the rule, whereas, in
adults tics tend to run a more persistent course [24]. Com-
plex tics generally present later than simple ones, with vocal
tics often appearing 1 or 2 years later than motor tics [25],
although in some patients vocal tics appear first [26]. For
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most patients, the worst period of tics occurs between 8 and
12 years of age [27, 28]. The course of tics is relatively
favourable over time. Clinical as well as population-based
studies indicate that up to 80% of persons who have pre-
sented with a tic disorder before 10 years of age, experience
a significant tic decrease during adolescence. By 18 years
of age tic intensity and frequency has decreased to such
an extent that the majority of people no longer experience
significant impairment from tics, although most individuals
still have mild tics [29]. Yet, a small proportion of patients
does not experience a clinically meaningful decrease in tic
intensity, and others continue to experience a severe and
debilitating form of tic disorder [25]. Reports on whether
certain types of tics in childhood predict tics or comorbidity
in adulthood are somewhat conflicting [24, 30-33]. Recently
it has been shown that tics, obsessive—compulsive disorder
(OCD) and attention deficit/hyperactivity disorder (ADHD)
severity in childhood were related to high tic scores, OCD
or ADHD diagnoses in early adulthood [34] but longitudinal
studies remain rare and replication is needed.

Diagnosing
Classifications

Since the original guidelines were published, the fifth revi-
sion of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5; APA, 2013) and the eleventh revision of
the International Classification of Disease (ICD-11; WHO,
2019) have been published. Both include changes to the clas-
sification of tic disorders. Table 1 provides an overview of
the differences between DSM-5 and ICD-11 classification.
In DSM-5, tic disorders are classified as ‘motor disorders’
within the neurodevelopmental disorders category that also
includes intellectual disabilities, communication disorders,
autism spectrum disorders (ASD) and ADHD. Within the
motor disorders category, tic disorders are grouped along-
side developmental coordination disorder and stereotypic
movement disorder. The diagnostic categories for tics
include Tourette’s disorder (307.21), persistent (chronic)
motor or vocal tic disorder (307.22) (with prevalence of
3-9% [35]), provisional tic disorder (307.21), unspecified tic
disorder (307.20) and other specified tic disorder (307.20).
Importantly, just recently, it has been suggested that all these
disorders belong to the same spectrum, TS being the most
severe one [36].

Compared with previous DSM-IV-TR classifications,
the definition of tics has been refined, and the term ste-
reotyped to distinguish between stereotypies and tics has
been removed. The duration criterion of a tic-free period
of less than three consecutive months has been omitted for
the chronic tic disorders. Provisional tic disorder replaces
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transient tic disorder, because a transient nature of tics can
only be defined retrospectively and initially presenting tics
may eventually be diagnosed as chronic tic disorder. The
category of persistent tic disorder has been specified, i.e.
at least one vocal or two motor tics should be present, to
distinguish between vocal and motor tics that are chronic.
The unspecified and other specified tic disorder categories
have additionally been introduced to replace tic disorders not
otherwise specified, to account for tics with onset in adult-
hood or tics triggered by other medical conditions or use of
medications and drugs. Stimulant use as a specific cause of
tics has been removed.

In ICD-11, TS is removed from the category of emotional
disorders and classified under the category of movement
disorders. In our opinion this is in disregard of the growing
body of evidence pointing into the positioning of tics and
TS as a psychiatric and emotional disorder (for more details
consult the “European clinical guidelines for Tourette Syn-
drome and other tic disorders. Summary statement” in the
current issue of this journal).

Characteristics of tics

Tic characteristics have been described in detail in the
2011 assessment guidelines and are summarised in Table 2.
Because of their importance to the clinical assessment
process, here the key points are summarised: (1) tics are
either motor or vocal in nature. Motor tics reflect brief,
sudden, irresistible, inapposite and non-rhythmic recur-
rent movements in voluntary muscles or muscle groups.
Vocal tics reflect sounds elicited by a flow of air through
the vocal cords, mouth or nose; (2) tics are often associ-
ated with essential characteristics that distinguish them from
other hyperkinetic movement disorders, which include (i)

Table 2 Different types of tics and their characteristics

suggestibility by environmental cues, (ii) a preceding pre-
monitory urge or tension, (iii) mostly a feeling of voluntari-
ness when performing the tic, and (iv) the ability of tem-
porary suppression that is often accompanied by an inner
tension.

These features vary across patients with differing levels of
suggestibility, premonitory urges and suppressibility that are
in part related to age and tic severity [37]. In addition, the
same tic burden may be associated with different intensities
of premonitory urges [36, 38—40]. The distribution of pre-
monitory urges often co-varies with the distribution of tics
[41]. Higher levels of premonitory urges have been reported
to be associated with greater awareness of tic expression,
with only moderate to low associations between subjective
and objective measures of tics [42]. Clinical experience
shows that most people with tics are not aware of all of their
tics. Most typically, mild simple motor tics such as eye tics
may escape patients’ attention. Accordingly, some individu-
als report that they are “tic-free” despite the presence of mild
tics on video recordings [40].

Since the publication of the first version of the ESSTS
guidelines [4] there has been also a growing interest in the
cognitive and sensory characteristics of tics and the role of
attentional processes [43—45].

Role of genetics in the diagnosis of tic disorders

From family studies it is well-known that (a history of)
tics is presented in a substantial proportion of parents [9]
and that patients’ first-degree families have a higher risk of
developing tics, obsessive—compulsive symptoms (OCS) or
ADHD compared to healthy control families [46]. Accord-
ingly, three epidemiological twin- and family studies and
two genome-wide association studies (GWAS) have shown

Type of tic Typical features
Motor Arise in the voluntary musculature and involve discrete muscles or muscle groups
Vocal Consist of any noise produced by movement of air through the nose, mouth or pharynx

Stimulus-bound

Occur in response to internal or external stimuli (visual, phonic, tactile or mental)
Motor or vocal tics that interrupt the voluntary action without alteration of consciousness (dysfluency of speech or gait)

Are restricted to one muscle or a single muscle group (e.g. eye blinking, nose twitching, tongue protrusion), simple,

complex vocal tics are words or phrases, expressing obscenities (coprolalia), repeating others (echolalia) or repeating

Blocking
Simple
meaningless sounds (e.g. grunting, throat clearing, coughing, sniffling and barking)
Complex Involvement of more muscle groups (e.g. repetitive touching of objects or people, repetitive obscene movements
(copropraxia), mimicking others (echopraxia)
oneself (palilalia))
Clonic Last less than 100 ms
Dystonic Last more than 300 ms
Repetitively abnormal posture of a kind that one may see in dystonia
Tonic Last more than 300 ms

Relatively long duration of the contraction (in e.g. back muscles) without exhibiting abnormal postures

@ Springer
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heritability estimates ranging between 28 and 56% [47-51],
with the remaining variance being explained by unique envi-
ronmental factors. Interestingly, a recent large GWAS meta-
analysis suggested that TS and other primary tic disorders
share the same polygenic risk [16].

Genetic complex trait analysis (GCTA) revealed that
single-nucleotide polymorphisms (SNPs) with minor allele
frequency (MAF) <5% seem to explain 21% of the variance
in TS [52].

Although variants in different TS risk-genes have been
identified (e.g. CNTN6, NRXN1, SLITRK1 and HDC),
they are responsible for genetic vulnerability only in a very
small proportion (about 1%) of TS affected individuals [53].
Other findings from recent GWAS such as a genome-wide
significant locus within the brain-expressed gene FLT3 on
chromosome 13 could not be replicated [16, 50]. Thus, there
is no doubt that in TS, both genetic and environmental fac-
tors contribute to the onset and persistence of the disease.
Despite that, to date, no specific genetic markers have been
identified.

Tic-related phenomena

The clinical presentation of TS includes a range of tic-
related phenomena that have been extensively studied in
recent years due to their impact on daily functioning for
individuals with TS.

Compulsive tics/tic-like behaviours and impulsive
tics

Complex motor tics often have a compulsive nature and can
be indistinguishable from goal directed or OCD-like behav-
iours, for example when a tic is repeated until a “just-right
feeling” is achieved. Common compulsive tics of this nature
include repeated touching, tapping and evening-up (e.g.
brushing against something on one side and then the other).
For some individuals these compulsive tics/tic-like behav-
iours are performed a fixed number of times and/or aim at
neutralising an anxiety-driven worry (often about preventing
harm). However, for the majority of individuals they are not
anxiety-driven worries, but instead are performed to satisfy
a feeling of sensory discomfort with engagement until a ‘just
right’ feeling is achieved [54]. Interestingly, the commonly
reported “non-just-right”-feelings that accompany symmetry
behaviour in TS has a parallel with the premonitory urges
preceding tics in TS [55].

Self-injurious behaviours

Self-injurious behaviours (SIB) are highly associated with
complex motor tics and coprophenomena in patients with

TS, can occur in response to provocative stimuli in the out-
side world rather than OCD or OCS [37]. However, self-
injuries in patients with TS are not only associated with
tics, but also with a number of other co-occurring symp-
toms. These include hyperactivity and accident-proneness
in the scope of ADHD, rage attacks or excessive washing
or grooming resulting in skin lesions in patients with co-
occurring OCD [56].

Quality of lifein TS

Children and adolescents with tics experience a poorer
quality of life than healthy children [57], with poorer qual-
ity of life related to increased tic severity [58] and mostly
associated with comorbid ADHD and OCD [58-61]. How-
ever, their overall quality of life is better than in youth with
other psychiatric disorders. Poor quality of life in adults
with TS, is associated with the presence of comorbid OCD
and depression and to a lesser extent with tic symptom
severity [58]. The effect of anxiety and OCS severity on
quality of life is often mediated by depression severity
[58].

Comorbidities

In the following paragraph we want to address clinically
important and in particular new aspects related to comor-
bidities in TS.

OCD and ADHD

Obsessions and compulsions occur in between 22 and 66%
of clinical TS populations [23, 62] and are, together with
ADHD (occurring in 55-60%) the most prevalent comorbid
disorders in patients with TS. Especially the OC symptom
dimension of symmetry and non-just-right behaviour is
highly prevalent in TS [63], but all other OCD symptom
dimensions including checking, ordering and washing occur
as well. Interestingly, hoarding behaviour has been found to
have genetic overlap both with TS, OCD and ADHD [64].
In patients with TS and comorbid ADHD it can be diffi-
cult to differentiate tics from fidgetiness and hyperactivity.
However, tics are repetitive and patterned movements that
alternate completely normal motor patterns, which clearly
distinguish them from overall behavioural hyperactivity and
restlessness. Comorbid ADHD is associated with increased
rates of OCD, anxiety, anger control as well as personality
and mood disorders [62, 65, 66].

@ Springer
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Autism spectrum disorder (ASD)

Only recently attention has been directed towards relation-
ships between TS and ASD, with two studies of TS patients
and family members, and one comparative study between
TS, ASD and general population subjects [67-69]. All par-
ticipants completed several quantitative self-reports on autis-
tic personality traits, including subscales on restrictive and
repetitive behaviours. Overall, up to 22.8% of children with
TS met cut-off criteria for ASD (22.8%), but only 8.7% of
the TS adults. The elevated rate in the studies in children was
primarily due to high scores on the Social Responsiveness
Scale (SRS) Repetitive and Restricted Behaviours (RRB)
subscale, which bears striking resemblances with OCD
symptoms. Specifically, children with clinicians’ diagnosis
of TS plus OCD exhibited elevated SRS scores indicating
symptom overlap between assessments of OCD and ASD
on this scale. Fully in line with these results, the two studies
in TS adults investigating underlying factor structure across
scales on tics, OC symptoms, ADHD and autistic symptoms
[59, 68] revealed strikingly similar results, with one overlap-
ping factor between OC and autistic symptoms, defined by
the numbers and patterns subscale of the autism self-report.

Rage attacks

Episodic impulse control disturbances and anger control
problems (commonly referred to as ‘rage attacks’) are
reported in 25-75% of patients with tic disorders. The epi-
sodes are described as abrupt outbursts of verbal or physi-
cal aggression generally directed at persons in the vicinity
of the patient. The episodes are seen as being in excess of
the response required of the eliciting stimulus [70]. Rage
attacks are often associated with comorbid disorders such
as ADHD, ASD, emotional liability, affective dysregulation
characteristic for disruptive mood disorder and OCD [71],
but also occur in a proportion of patients with “TS only”
without any comorbidities. Budman et al. used the newly
developed “Rage Attacks Questionnaire” (RAQ) to assess
rage attacks in children and adolescents [72]. While they
suggested that episodic rage in TS represents a nonspecific
symptom, in a recent study in adults using a revised ver-
sion of this scale (The Rage Attack Questionnaire-Revised,
RAQ-R) [73], it could be demonstrated that rage attacks are
significantly more common in TS compared to controls and
can be clearly differentiated from impulsivity as indicated
by a low correlation between the RAQ-R and established
rating scales for impulsivity. Although rage attacks occurred
more often in individuals with comorbid ADHD, they were
also found in patients with “TS only”, independently from
comorbid ADHD, impulsivity, and OCD. Rage attacks were
found to negatively influence patients’ quality of life [73].

@ Springer

Neuropsychological impairments

Children with TS are at risk of academic underachievement,
grade retention and are in the need for additional support
[74], particularly those with more severe tics and co-existing
conditions [75]. In addition, the prevalence of tics in chil-
dren with special educational needs is as high as 28% [76].
Adults with TS can suffer from neurocognitive difficulties,
which impact on their daily function [77]. The literature on
neurocognitive impairments is somewhat contradictory, as
study samples differ with respect to age (children vs adults)
and comorbidity patterns, with the consequence of different
cognitive profiles [78—80]. Intelligence is generally consid-
ered to fall within the average range in individuals with TS.
As an exception, a Danish paediatric clinical cohort of chil-
dren with TS reported lower non-verbal and full-scale intel-
lectual efficiency (less than one standard deviation) in com-
parison with a control group, which correlated with disease
duration and presence of co-occurring conditions [81]. The
authors concluded that early onset of tics (and not disease
duration) might be associated with specific deficits of cog-
nitive performance. Difficulties with motor skills [82] and
visual perceptual abilities [83] are also reported. Specific
learning disorders are also known to be frequent in children
with TS [75], particularly difficulties with mathematics and
handwriting [84—86]. Although the literature is inconsistent,
there is some indication that executive dysfunction in TS is
specifically related to reduced inhibitory control [87] and
cognitive flexibility [88]. Impairments in sustained atten-
tion, working memory, habit/procedural learning, and social
cognition are also found; deficits are often stronger in the
presence of comorbid ADHD or OCD [89-92] (for review
see [87]). In adults executive dysfunction has been found in
persons with “TS only” even in the absence of co-occurring
conditions [93]. Hypothetically, the adult clinical group rep-
resents a more severe group of patients with persistent tics.

Interestingly, some studies have found enhanced abilities
in TS patients with respect to inhibitory control [82, 94],
procedural memory [95], and habit formation [96]. Inhibi-
tory control seems to improve over time and be less disa-
bling in adulthood, in parallel with tic severity decrease [97].

Differential diagnosis
Other hyperkinetic movement disorders

The distinction of tics from other hyperkinetic movements
(e.g. dystonia, myoclonus and chorea), or vocalisations in
the context of neurodegenerative disorders (e.g. repetitive
vocalisations) or vocalisations as part of ictal phenomena
[98] is in most cases straightforward. However, occasional
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brief motor tics could be mislabeled as chorea, whereas
prolonged motor tics could resemble dystonic contractions.
Specifically, eye squeezing as part of blepharospasm can
resemble severe eye blinking tics. Most importantly, tics
may co-exist with other hyperkinetic movements and in
these cases, misdiagnoses are not uncommon [99, 100]. For
example, the association of tics with dystonia as a primary
syndrome has been previously reported [101].

Stereotypies

One particular area of confusion in this regard involves ste-
reotypies, which often, as neurodevelopmental phenomena,
co-occur with tics. Stereotypies, like tics, are also non-goal
directed movement patterns, but are repeated continuously,
often quasi-rhythmically [102]. Importantly, stereotypies
typically involve more muscle groups than tics (e.g. ste-
reotypic repetitive movements of the trunk and arms/hands,
and less common the legs or even come along with vocali-
sations) and they are most often phenomenologically fixed
over longer periods of time. Stereotypies generally start at
an earlier age than tics (between age 0-3 years), and, as
aforementioned, are often encountered in children with tics
or other psychiatric conditions (such as ASD), but may also
be part of normal development. Both tics and stereotypies
are distractible and suppressible, and the attenuation of ste-
reotypies is less effortful and more instantaneous than tics.
Importantly, different from tics, stereotypies are typically not
associated with a premonitory urge, but their presence may
exert soothing effects, sense of fulfillment or even joy and
can come along with fantasy dreams [102-104].

Functional movement disorders and vocalisations

A challenging differential diagnostic category involves
functional tic-like movements and vocalisations. There is a
growing literature on functional movement disorders (FMD)
and vocalisations, with prevalence rates ranging between 3%
in population-based studies and 30% in neurological out-
patient clinics [105, 106]. Functional tic-like movements
are commonly encountered in specialist clinics for tics and
TS. Indeed, over the past few years, several case series have
documented the clinical features of these patients [107—111].
The first two reports focussed on a range of atypical features,
such as absence of premonitory urges and the inability to
voluntarily suppress tics, adult onset of symptoms, female
preponderance of patients, as well as differences both in the
types of tic movements or sounds and the somatotopy of
body parts involved. For example, patients with functional
tic-like movements most often exhibit rhythmic complex
motor or phonic behaviours, which affect the arms, legs and
trunk equally often—or even more often—whereas, in TS
face, head or shoulders are primarily affected. Also, typical

tics are fast, brief, phasic movements representing fragments
of actions. In addition, at a given time, tic repertoire is usu-
ally limited and repetitive albeit not rhythmic. Following
these first reports, it subsequently became clear that pae-
diatric patients may present with functional tic-like move-
ments as well [112] and indeed it is now recognised that the
symptom overlap between patients with tics and functional
tic-like movements may be greater than previously thought.
Most importantly, both types of behaviours may co-exist in
the same patients, although frequencies of co-occurrence
are not known. Therefore, in such cases thorough clinical
neuropsychiatric assessment in expert centres for tics and TS
is warranted. Similarly, functional vocalisations are usually
characterised by onset in adulthood, proceeding traumatic
events, tendency to block speech and poor response to anti
tic medication [111]. Moreover, coprolalia is much more
common in functional vocalisations than TS, in which it is
present in only 15-20% of patients [113, 114]. Ganos et al.
[115] indicate that coprolalic words in patients with func-
tional vocalisations differ from coprolalia in TS. Patients
with functional coprolalia use longer and compound words
or sentences and included an atypically high number of dif-
ferent swear words including words rarely encountered in
TS. In contrast, coprolalia in TS is characterised by usage
of short swear words, usually widely known.

Finally, in recent years there has been a growing evidence
regarding functional tic-like behaviours induced by social
media [116]. Some researchers postulate it could be, at least
partially, due to overall increase of mental disorders due to
COVID-19 pandemic [116].

Somatic conditions

Sometimes eye tics are misdiagnosed as ophthalmological
conditions, conjunctivitis or dry eye syndrome. Further,
patients with predominant vocal tics such as throat clearing
or sniffing are sometimes first referred to otolaryngologists,
when an allergy is suspected, or to a gastroenterologist to
investigate on gastroesophageal reflux. Vocal tics can lead
to speech blockade [117] and stuttering-like symptoms that
may be misdiagnosed as tonic—clonic stuttering. Motor (or
vocal) phenomena resembling tics might be due to focal epi-
leptic activity. In these cases, the abnormal phenomena are
characteristically focussed only on specific body parts and
their manifestation is stereotypic. Sometimes specific trig-
gers, like for example the presence of photic stimuli, can
trigger the abnormal—epileptic—behaviours.

PANS/PANDAS
The hypothesised causal relationship between tic onset

and course with streptococcal infections in children, con-
ceptualised in the concept of Paediatric Acute-Onset
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Neuropsychiatric Syndrome (PANS) [118, 119]), is a topic
of debate. Importantly, a recent large scale collaborative
effort across multiple sites in Europe (EMTICS) [119] on the
relationship between B-haemolytic Streptococcal infections
and tic exacerbation in children and adolescents with TS has
indicated no specific relationship [120-122]. Instead, more
generally there is substantial evidence for involvement of
immunological factors in tic onset and persistence. Moreo-
ver, treatment of children with either antibiotics or immune
electrophoresis in whom a relationship with streptococcal
infections was assumed has not proven efficacy to date [123,
124]. Finally, the phenotypic expression of tic onset as a
result of PANS hugely overlaps with general tic onset phe-
nomenology. As a consequence, the use of specific PANS-
related scales does not seem to have added value to clarify
the diagnostics of TS nor does it have consequences with
respect to current treatment approaches. Therefore, we have
chosen not to provide specific recommendations with respect
to rating scales that measure PANS and Paediatric Autoim-
mune Neuropsychiatric Disorders Associated with Strepto-
coccal Infections (PANDAS)-related tic symptomatology.

Work-up

In the context of the updated ESSTS guidelines, we have
conducted a survey among the members of the ESSTS work-
ing group to investigate, which assessments are most com-
monly used among specialists in the field (see the “European
clinical guidelines for Tourette syndrome and other tic disor-
ders. Summary statement” in the current issue of this journal
for a thorough description). In each section of the work-up
paragraph hereunder we have included results of the survey.

General evaluation

A general evaluation of both children and adults includes
assessment of the most debilitating complaints and symp-
toms, assesses how the symptoms have developed and
inquiries about potential stressors and triggers. Especially
in children and adolescents, a developmental history is
obtained, and family functioning is assessed including
parental coping styles and parental conflict, social network
and financial and housing situation. In adults, partner status,
current work and financial/housing situation is assessed as
well. Moreover, if available hetero-anamnesis on tics, OCD,
ADHD family history and disease status is obtained from
parents, partner or caregivers in the vicinity of the patient.

Physical examination

We recommend physical and particularly neurological
examination, when clinically indicated to exclude other
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neurological diseases in addition to tics. Neuroimaging,
EEG and further additional examinations do not add value
in establishing the diagnosis of a tic disorder and therefore,
should be performed only if clinically indicated. For fur-
ther information please refer to the previous version of the
guidelines [4].

Parent- and patient rating scales to support
the general evaluation

In children, adolescents and adults, it is highly advisable
to supplement clinical interviewing with screening of the
most prevalent comorbid psychopathology by interviewing
parents and children supplemented with self-report scales.
For further details see Table 3.

Specific evaluation
Clinical interview

Age of onset of first motor and vocal tics are recorded as well
as tic history, course and age at worst tic severity. Further,
inquiries are made about which tics (or comorbid condi-
tions) are considered to be most debilitating, and about their
physical consequences (including pain/injuries of muscles
and joints), about somatosensory phenomena accompany-
ing the tics (including character, location, and duration), tic
suppressibility (including duration) and about exacerbating
or relieving factors accompanying the tics (e.g. stress sen-
sitivity) as well as specific complex tics including copro-,
echo- and paliphenomena. Patients and parents are asked
about the daily, weekly and monthly course of tic activity
(including during sleep), to anticipate future treatment effect
in relation to the patients’ natural symptom fluctuations, and
to clarify the psychosocial impact of tics on family function-
ing, learning and quality of life [146], and tic exacerbation.

The clinical examination is accompanied by standard-
ised assessment of tics and comorbid conditions (including
ADHD, OCD, self-injurious and anger control behaviours,
mood and anxiety, sleep and learning difficulties).

Assessment of tics

A considerable difficulty in assessing and quantifying tics
is caused by (1) the spontaneous variations of tics in an
individual over time, (2) the large variability in impact of a
given level of tic severity on an individual and their family
and (3) the tendency of patients to suppress their tics, espe-
cially when in the office with the clinician. Therefore, it is
advisable when assessing tics, to use multi-informant data,
and to combine direct observation (both at home and in the
school/work environment), historical information and—if
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Table 3 Tic and comorbidity assessment in children and adults
Topic Measurement instrument children Measurement instrument adults Time (min)
Demographics Age, sex, education level child and parents, Age, sex, education level, work status, ethnic- Max. 20
work status parents, ethnicity, child and ity patient and parents (based on country of
parents (based on country of origin info), origin info), marital status
marital status parents
Age at onset tics, OCD, ADHD Age at onset, age at worst ever Age at onset, age at worst ever Max. 10
Family history ticsfOCD/ADHD  Family tree, including disease in family Family tree, including disease in family Max. 20
members members
Tic diagnosis according to DSM  Interview (derived from DCI or parts of Interview (derived from DCI) Max. 10
DISC)
Other DSM diagnoses Kiddie-SADS-PL MINI/SCID Max. 60
Tic symptoms (past/present) YGTSS YGTSS Max. 30
Tic symptoms STSS STSS Max. 30
Tic symptoms TODS TODS Max. 30
Tic symptoms RVBTRS RVBTRS Max. 30
OCD symptoms (past/present) CY-BOCS, CY-BOCS-II, OCI-CV, LOI-CV,  Y-BOCS/D-YBOCS, OCI-R Max. 30
CHOCI
ADHD SNAP/CAARS (parent/teacher/self-rating), SNAP/CAARS, Qb+ ©, Adult ADHD Self-  Max. 50
Qb+© Report Screening Scale for DSM-5 [126],
DSM-5 criteria of ADHD [125] WURS
ADHD-RS
Autism symptoms Social Responsiveness Scale (SRS) Autism Questionnaire (AQ) Max. 25
Impulsive behaviour BIS-15 BIS-15 Max. 5
Sensory premonitory urges PUTS (10 items) PUTS (10 items) Max. 5
I-PUTS (10 items) I-PUTS (10 items) Max. 5
Course of psychopathology
Severity-tics YGTSS (11 items; current & worst ever; age at  YGTSS (11 items; current & worst ever; age ~ Max. 15
worst ever) at worst ever)
Severity OC symptoms CY-BOCS severity (2 9 10 items; current & Y-BOCS severity (2 9 10 items; current & Max. 10
worst ever) worst ever)
Severity depression and anxiety RCADS (47 items) BDI/BAI (42 items) Max. 20
Psychosocial functioning CGI, GTS-QOL (28 items) CGI, GTS-QOL (28 items) Max. 17
Life events Brugha (29 items) Brugha (29 items) Max. 15
Estimation of patients’ time for ~ Max. 175 min Max. 165 min

the specific baseline measure-
ments

DCI Diagnostic Confidence Index [127], DISC Diagnostic Interview Schedule for Children [128], Kiddie-SADS-PL Schedule for Affective Dis-
orders and Schizophrenia for School-Age Children [129], SCID Structured Clinical Interview on DSM-5 axis I disorders[130], MINI Mini Inter-
national Neuropsychiatric Interview[131], CY-BOCS Children’s Yale-Brown Obsessive Compulsive Scale [132], CY-BOCS-II the Children's
Yale-Brown Obsessive—Compulsive Scale Second Edition [133], Y-BOCS Yale-Brown Obsessive—Compulsive Scale [134], DY-BOCS Dimen-
sional Yale-Brown Obsessive—Compulsive Scale [135], SNAP-IV Swanson, Nolan and Pelham questionnaire, 4th edition [136], CAARS the Con-
nors ADHD Rating Scale, RS Social Responsiveness Scale [137], BIS Barratt Impulsivity Scale [138], PUTS Premonitory Urge Tics Scale [139],
I-PUTS the Individualised Premonitory Urge for Tics Scale [140], YGTSS the Yale Global Tic Severity Scale [141], RCADS Revised Child Anxi-
ety and Depression Scale [142], BDI Beck Depression Inventory-II [143], BAI Beck Anxiety Inventory [144], CGI Clinical Global Impression
[145], GTS-QOL Gilles de la Tourette Syndrome—Quality of Life Scale [146], Qb+ © Quantified Behaviour Test Plus [147], OCI-CV Obsessive
Compulsive Inventory; child’s version [148], LOI CV Leyton Obsessive Inventory Child Version; (in children)/LOI (in adults) [149], WURS the
Wender Utah Rating Scale [150], STSS Shapiro Tourette-Syndrome Severity Scale [151], TODS Tourette’s Disorder Scale [152], RVBTRS Rush
Video-Based Tic Rating Scale [153]

available—to collect video data [154] particularly of “tic
attacks” or other exacerbations with potentially functional
components. In particular, in those patients, who do not
exhibit any tic during the consultation, video recordings
can be very helpful. Moreover, mobile applications such

as TicTimer [155] help to measure tic in more objective
and comparable way.

Our recommendations on assessments for tics and comor-
bidities in patients with TS are mainly based on (i) our previ-
ous guidelines [4], (ii) a systematic review published in 2017
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by the Movement Disorder Society based on experts opinion
classifying tic rating scales as “recommended”, “suggested”
or “listed” [151] and (iii) a survey conducted among Euro-
pean and American ESSTS members in 2019 asking about
current use of rating scales for tics.

In brief, the Movement Disorder Society recommends five
scales for the assessment of tics, including severity, impair-
ment and premonitory urges: the Yale Global Tic Sever-
ity Scale (YGTSS) [141], the Tourette Syndrome Clinical
Global Impression (TS-CGI) [156], the Tourette’s Disorder
Scale (TDS) [152], the Shapiro Tourette syndrome Sever-
ity Scale (STSSS) [157], and the Premonitory Urges for
Tics Scale (PUTS) [139] and the Premonitory Urges for Tic
Disorders Scale-Revised (PUTS-R) [158]. Six other scales
were rated as “suggested”: the Rush Video-Based Tic Rating
Scale (RVTRS) [153], the Motor tic, Obsessions and com-
pulsions, Vocal tic Evaluation Survey (the MOVES) [159],
the Tourette Syndrome Global Scale (TSGS) [160], the
Global Tic Rating Scale (GTRS) [151], the Parent Tic Ques-
tionnaire (PTQ) [161], and the Tourette Syndrome Symptom
List (TSSL) [151]. Finally, two screening instruments on
both tics and comorbidities, i.e. the Motor tic, Obsession
and compulsions, Vocal tic Evaluation Survey and Autism-
Tics (MOVES) [159] and the Autism-Tics, ADHD and other
Comorbidities inventory (A-TAC) [162], were upgraded to
the status of “recommended” while two other instruments
(Apter 4-questions screening and Proxy Report Question-
naire for Parents and Teachers) were “suggested.”

Interviews to establish the diagnosis

To establish the diagnosis of TS, the diagnostic criteria of
the newest DSM-5 Tourette’s disorder classification are
used. According to the ESSTS survey, 94.3% of respondents
use primarily an unstructured clinical interview to diagnose
TS in clinical practice.

Ratings of tic severity

In addition, according to the recent ESSTS survey, 73.6% of
clinicians use self-reported and/or interview-derived rating
scales to support the diagnosis of a primary tic disorder and to
list characteristics and severity of tics. Of these users, all clini-
cians used the YGTSS, which combines both the assessment of
tics and impairment. Taking into account psychometric stud-
ies, based on the amount of research conduct on psychometric
of the YGTSS, it can also be concluded that the YGTSS has
the best evidence for assessing tic severity [163]. According
to our survey, clinicians use the YGTSS both in daily clinical
practice, as well as in research. In 2018, a revised version of
the YGTSS (YGTSS-R) was presented based on a relatively
large scaled psychometric study in children and adults [163].
Although the YGTSS showed excellent internal consistency
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and other psychometric properties, changes in anchor points
were proposed for several items of the scale without changing
the anchor point descriptions, to reduce the skewness in report-
ing of some of the items of the YGTSS. To give an example,
the authors proposed new tic frequency description which is
divided in five new categories: none, minimal, mild, moder-
ate, marked and severe. Moreover, minimal frequency, which
is equivalent to rare in the original YGTSS, is equivalent to
tics present on a daily basis, which was not the case for the
previous YGTSS edition. Importantly, Haas et al. [164] dem-
onstrated acceptable psychometric quality of the YGTSS.

Other frequently used scales in clinical practice and
research are self-assessments (Adult Tic Question-
naire (ATQ) [165], TSSL [151] and video assessments
(Rush Video-Based Tic Rating Scale [153]). The scales
recommended, suggested and reasonable as well as their
description are summarised in Table 5.

Taken together, we recommend the YGTSS-R to meas-
ure tic severity [141]. Alternatively, the following instru-
ments may be used: Shapiro Tourette-Syndrome Severity
Scale (STSS) [151], the Tourette's Syndrome Clinical Global
Impression Scale (TS-CGI) [151] and the Tourette Disorder
Scale (TODS) [152].

Assessment of quality of lifein TS

In children and in adults, it is paramount not only to assess
the degree of impairment, but also the overall quality of life.
Loss of quality of life entails that the disorder is time con-
suming, causes significant distress and interferes with major
domains of daily life, such as school, work status and (social)
relationships. Quality of life can be reliably measured with
various instruments. We recommend the TS-specific quality
of life scales [for adults: the Gilles de 1la Tourette Quality of
Life Scale (GTS-QOL) and its equivalent used in paediatric
population: the Gilles de la Tourette Syndrome-Quality of
Life Scale for children and adolescents (C&A-GTS-QOL)]
[146, 170]. Storch et al. [125, 126] developed another scale
to measure functional impairment in group of children with
tics, the Mini-Child Tourette Syndrome Impairment Scale.
Also more general quality of life scales can be implemented,
including for example the Short Form Health Survey [36-
item from (SF-36) or 12-item version (SF-12)] and Euro-
Qol-5 Dimension [171, 172] which are validated in general
and psychiatric populations. An overview and suggestions
are given in Tables 4 and 5.

Assessment of comorbidities
ADHD

A clinical interview supplemented with objective self-
administrative and clinically-guided ADHD questionnaires
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Table5 Scales “recommended”, “suggested” and “reasonable” for
evaluation of tics, premonitory urges, impairment and psychiatric
comorbidities. Results are based on the ESSTS Survey and recom-

mendations by Martino et al. [151]

Domain of assessment Scale

Recommendation (in
clinical practice or

research)

Tics YGTSS Recommended
PTQ/ATQ Suggested
TSSL Suggested
STSS Reasonable
TS-CGI Reasonable
CGI-S Reasonable
TODS Reasonable
RVBTRS Reasonable
TSGS Reasonable
GTRS Reasonable
MOVES rater Reasonable
MOVES patient Reasonable
PRQPT Reasonable
Apter 4-q Reasonable

Tics and comorbidi-  A-TAC Reasonable

ties
Premonitory urges PUTS Recommended
Impairment Impairment in Recommended
YGTSS

GTS-QOL Recommended
C&A-GTS-QOL Recommended
CTIM Suggested
C-GAS Suggested

OCD Y-BOCS Recommended
CY-BOCS Recommended

ADHD SNAP Recommended
CAARS Recommended
WURS Suggested
Qb+© Reasonable

YGTSS the Yale Global Tic Severity Scale, STSS Shapiro Tourette-
Syndrome Severity Scale, 7S-CGI Tourette Syndrome-Clinical
Global Impression, TODS the Tourette’s Disorder Scale, PUTS Pre-
monitory Urge for Tics Scale, RVBTRS Rush Video-Based Tic Rat-
ing Scale, TSGS Tourette Syndrome Global Scale, GTRS Global
Tic Rating Scale, MOVES Motor tic, Obsessions and compulsions,
Vocal tic Evaluation Survey, PTQ Parent Tic Questionnaire, ATQ
Adult Tic Questionnaire, TSSL Tourette Syndrome Symptom List,
A-TAC Autism-Tics, ADHD, and other Co-morbidities inventory,
PRQPT Proxy Report Questionnaire for Parents and Teachers, Apter
4-q Apter 4-questions screening, GTS-QOL The Gilles de la Tou-
rette Syndrome-Quality of Life Scale, C&A-GTS-QOL Gilles de
la Tourette Syndrome-Quality of Life Scale in children and adoles-
cents, CTIM Child Tourette’s Syndrome Impairment Scale, Y-BOCS
Yale-Brown Obsessive Compulsive Scale, CY-BOCS Children’s Yale-
Brown Obsessive Compulsive Scale, SNAP Swanson, Nolan and Pel-
ham questionnaire, CAARS Children’s version of the Connors ADHD
Rating Scale, WURS the Wender Utah Rating Scale, Ob+ © Quanti-
fied Behaviour Test Plus, C-GAS The Children's Global Assessment
Scale, CGI-S The Clinical Global Impression—Severity scale, ADHD
attention deficit hyperactivity disorder, OCD obsessive—compulsive
disorder
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is the most commonly used assessment for diagnosing
ADHD in children and adults. In children, parents/caregiv-
ers and schoolteachers are the main providers of informa-
tion about psychosocial factors, with standardised measures
used to assess ADHD symptoms and functional impairment
compared to children of a similar age. The particular chal-
lenge in assessment of adults lies in the gathering of reliable
information on behaviour that has started before age 12 to
establish an ADHD diagnosis. This can be extremely dif-
ficult, particularly if no informants (parents, older siblings
or other family members) are available to provide informa-
tion on childhood behaviour, and when current comorbid
depressive or other psychiatric symptoms hamper reliable
information provided by the patient.

According to the ESSTS survey, most experts use a com-
bination of both clinical interview and scales to diagnose
ADHD, most commonly: Swanson, Nolan and Pelham ques-
tionnaire (SNAP) [136], Children’s or adults’ versions of the
Connors ADHD Rating Scale (CAARS), the Conners Com-
prehensive Behaviour Rating Scale (CBRS) [173] and the
Wender Utah Rating Scale (WURS) [150]. For summary of
available scales as well as recommendations please consult
Table 3 and previous version of the guidelines [4].

Other comorbidities: OCD, anxiety, mood, rage
attacks

Assessment of other comorbidities is generally performed
using clinical interview supplemented with rating scales,
both in diagnosing and differential diagnosis, evaluation of
treatment and in the context of clinical trials, as reported by
the majority of experts in the ESSTS survey. Assessment
scales useful in evaluation of these symptoms in children
and adults are summarised in Table 3 and our recommenda-
tions are shown in Table 5.

The most widely investigated, used and therefore recom-
mended scale is the Yale-Brown Obsessive—Compulsive
Scale (Y-BOCS) and its equivalent used for children: the
Children’s Yale-Brown Obsessive Compulsive Scale (CY-
BOCS) and its revised version the CY-BOCS-II [133].

Since rage attacks have been identified as a common and
disabling symptom not only in children, but also in adults,
just recently, a new tool has been developed to specifically
asses rage attacks in adults with TS, the RAQ-R [73].

Assessment of neuropsychological
functioning

Contrary to assumptions, it is unlikely that cognitive dif-
ficulties solely result from chronic tics and are often asso-
ciated with co-existing conditions, particularly attentional
problems or ADHD and likely also OCD [79, 92], with
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some evidence for inherent executive function problems
(especially inhibition control) in TS [87]. Therefore, only
in selected cases, in which patients present with cogni-
tive complaints (such as attention or memory problems),
learning/school problems or daily life problems, and
particularly in those with comorbid conditions, formal
neuropsychological testing is recommended, which may
help guide intervention and give recommendations how to
support the child at school and the adult in their everyday
professional or vocational life. Given the wide difference
in accessing experienced neuropsychologists across cen-
tres around the world, specific neuropsychological bat-
teries are not advocated, but in Table 6 we summarise

Conclusions

TS represents a wide range of tics and co-existing symp-
toms with a varied and heterogeneous presentation. In this
updated guideline, we recommend clinically useful assess-
ments and investigations to capture the tic/TS phenotype,
taking developmental issues into account. In our opinion,
it is highly advisable to choose instruments that cover the
whole age range between infancy and adulthood, so that the
time course of symptoms across ages and life stages can
adequately be captured. In most situations, a standard inter-
view with a few additional questionnaires and rating scales
is sufficient to guide diagnosis and treatment. However, psy-

well-known and commonly used measures. chiatric comorbidities occur in more than three quarters of

patients that may require referral for specialised care. Fur-
ther, in a minority of cases a more extensive neurological
and psychiatric screen is necessary to differentiate tics from

Table 6 Suggested neurocognitive assessments for use in children and adults with TS

Neuropsychological domains Children Adults
Intellectual function WPPSI-IV WAIS-IV
WISC-V
Attention
Sustained attention CPT CPT
Selective attention TEA-Ch-II TAP

Working memory auditory/spatial Digit span, Corsi blocks Digit span, Corsi blocks, WMS-IV

Executive functions—cognitive aspects

Conceptual elaboration/categorization D-KEFS D-KEFS
Planning BADS-C BADS
Flexibility Rey CFT Rey CFT
Inhibition Stroop Wisconsin CST
GNG Stroop
Wisconsin CST GNG
Trail making A,B Trail making A,B
Executive functions—behavioural/emotional aspects
Behavioural inhibition BRIEF-2 BRIEF-A
Emotional regulation BADS-C BADS

Social cognition Facial expression recognition Faux-pas test, facial expression

recognition, FEEST, SEA

Memory RVDLT, AVLT MEM-1V

Visual spatial skills Benton Test VOSP, BJLO

Literacy and numeracy WIAT-III BDAE (BNT) & CAB-DC
Motor skills and coordination VMI-6 PP

AVLT Auditory Verbal Learning Test [174], BADS Behavioural Assessment of the Dysexecutive Syndrome [175], BADS-C Behavioural Assess-
ment of the Dysexecutive Syndrome for Children [175], BDAE Boston Diagnostic Aphasia Examination [176], BJLO Benton Judgement of Line
Orientation [177], BNT Boston Naming Test [178], BRIEF-2 Behaviour Rating Inventory of Executive Function-Second edition [179], BRIEF-
A Behaviour Rating Inventory of Executive Function for Adults [180], CAB-DC Cognitive Assessment Battery for Dyscalculia, CPT-1II Con-
tinuous Performance Test-Connors Third Edition [181], D-KEFS Delis Kaplan Executive Function System [182], FEEST Facial Expression of
Emotions [183], GNG Go no go task [184], PP Purdue Pegboard [185], RVDLT Rey Visual Design Learning Test [186], Rey CFT Rey complex
Figure Test [187], TEA-ch-2 Test of Everyday Attention in Children-Second edition [188], TAP Test of Attentional Performance [188], VOSP
Visual Object and Space Perception [189], VMI-6 Beery Buktenika Test of Visual Motor Integration-Sixth edition [190], WAIS-1V Wechsler
Adult Intelligence Scale-Fourth Edition [191], Wisconsin CST Wisconsin Card Sorting Test [192], WIAT-1II Wechsler Individual Achievement
Test-third edition [193], WPPSI-4 Wechsler Preschool and Primary Scale of Intelligence-Fourth edition [194], WISC-V Wechsler Intelligence
Scale for Children-Fifth Edition [195], WMS-1IV Wechsler Memory Scale [196], SEA Social Cognition and Emotional Assessment
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other hyperkinetic or psychiatric disorders including func-
tional “tic-like” movements. Finally, neuropsychological
assessment can be useful to identify specific learning and
cognitive impairments to aid academic progress and reason-
able adjustments in life.
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