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Abstract

Background Little is known about the perceived impact of the COVID-19 pandemic and subsequent lockdown measures on
young patients with tic disorders. Previous studies focused on clinician and parent ratings of tic severity, whereas the only
international self-report data are available for adult populations. We present the first findings from a case—control study on
children and adolescents with tics during lockdown in Italy.

Methods We surveyed 49 patients aged 618 years and 245 matched controls with a newly developed questionnaire covering
socio-demographic and clinical data, as well as lockdown-related changes to daily life activities.

Results About half (53.2%) of the Italian school-age patients who took part in our survey experienced changes in tic severity
during lockdown. Perceived increases in tic severity (29.8%) were reported more often than decreases (23.4%). Analogous
trends were reported for perceived restlessness and, more significantly, irritability, whereas changes in pain symptoms were
less common and were similar in both directions. The presence of tics was associated with increased difficulties with remote
learning (p=0.01), but decreased feelings of missing out on social interactions with schoolmates (p =0.03).

Conclusions Self-reported data on the impact of COVID-19 lockdown in school-age patients with tic disorders indicate
perceived changes in tic severity, as well as restlessness and irritability, in about half of the cases. These findings could
guide both clinicians and teachers in the implementation of targeted adjustments in the delivery of care and educational
strategies, respectively.
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Introduction

Tic disorders are the most common hyperkinetic move-
ment disorders in childhood [1]. Tics are defined as move-
ments (motor tics) or sounds (phonic tics) that are brief
and rapid and occur intermittently and involuntarily. Tics
are characteristically preceded by premonitory urges and
are known to be modulated by both environmental and
psychological factors [2]. It has been documented that
underlying anxiety and stress are common tic-exacerbating
factors [1]. At the beginning of 2020, the rapid spread of
COVID-19 from China to the rest of the world resulted in
a global pandemic. Lockdown measures were implemented
by most countries in order to contain viral circulation
and transmission. In Italy, nationwide school closedown
was ordered on March 5th, 2020. As a result, students
and teachers were required to switch to distance-learning

programmes. The impact of the pandemic and subsequent
lockdown on young patients with tic disorders are largely
unknown [3, 4]. Two studies conducted in Italy during the
COVID-19 pandemic assessed clinician-rated tic sever-
ity [5] and parent-reported tic severity [6], respectively,
reporting somewhat conflicting findings. We present the
first self-reported data from a case—control study on young
patients with tic disorders.

Methods

During the first COVID-19 Italian lockdown period
(April-June 2020), we developed an online questionnaire
(85 questions) covering socio-demographic and clinical data,
as well as lockdown-related changes to daily life activities
(Table 1).

Table 1 Key items from the online questionnaire covering socio-demographic and clinical data, as well as lockdown-related changes to daily life

activities and well-being

Socio-demographic and clinical variables

Socio-economic status

What’s the parents’ employment?

(higher executive/business manager/administrative personnel/clerical and sales/skilled manual/semi-
skilled/unskilled/never employed)

Parents’ job status

Contact with infected people
Access to outdoor spaces at home
Tic status: severity

Tic status: type

Tic-related pain

Restlessness

Irritability

Daily life activities and well-being

Stress/anxiety
Changes in daily routines
Changes in social contacts

Time spent using electronic devices

Difficulties with remote learning

Interest in school reopening

Do parents work as health professionals?

(yes, both/yes, one/no)

Have you been in touch with COVID-19 positive subjects?

(yes/no)

As part of your own house, do you have access to a terrace/garden?
(yes/no)

Have you noticed any change in tic severity?

(yes, they have improved/yes, they have worsened/no)

Have you noticed any change in tic type?

(yes/no)

Have you noticed any change in tic-related pain?

(yes, it has improved/yes, it has worsened/no change/never experienced)
Have you noticed any change in restlessness?

(yes, it has improved/yes, it has worsened/no change/never experienced)
Have you noticed any change in irritability?

(yes, it has improved/yes, it has worsened/no change/never experienced)

What is your level of stress/anxiety?

(more than before/same as before/less than before)
Have you been able to keep your daily routines?
(yes, completely/yes, partially/no)

Have you been able to keep in touch with your friends through social media?

(more than before/same as before/less than before)

How many hours per day have you been spending using the telephone/tablet/personal computer/

television/playstation?
(<2h/2-6 h/>6h)

Have you complied with remotely delivered lectures and assignments?
(yes, without difficulty/yes, with difficulty/no)

How often have you asked questions about school reopening?
(often/sometimes/never)
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The questionnaire was sent to a clinical sample of chil-
dren and adolescents (age range 6—18 years) with a DSM-
5-validated diagnosis of tic disorder (n=49; 39 males).
After removal of the clinical items, a shorter version of the
questionnaire was sent to a large group of matched healthy
controls (n=245; 195 males). The clinical sample was
recruited through the local Child and Adolescent Psychia-
try Unit (Filippo del Ponte Hospital, Varese, Italy) and the
Italian Tourette Syndrome Association, whereas the controls
were recruited through the Education Office of the province
of Varese, Italy. The study was approved by the local Ethics
Committee and all participants gave informed consent before
filling their questionnaire anonymously.

Firstly, we focused on self-reported data from the clini-
cal sample to assess changes in the perception of tic sever-
ity (as well as restlessness, irritability, and pain) after the
lockdown measures were implemented. Secondly, we ana-
lysed the controlled data and performed a logistic regression
analysis adjusted for age and gender (RStudio, 1.3.1056) to
assess the possible impact of socio-demographic and clinical
variables (gender, education level, socio-economic status,
parents’ job status, family structure, contact with infected
people, access to outdoor spaces at home, tic status) on a
number of lifestyle and well-being parameters, including
stress/anxiety, changes in daily routines and social contacts,
time spent using electronic devices, difficulties with remote
learning, and interest in school reopening.

Fig. 1 Self-reported changes in
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Results

About half (53.2%) of the young patients with tic disor-
ders reported changes in tic severity during the lockdown,
with 20.4% also reporting changes in tic type. Specifically,
29.8% of the surveyed patients reported tic worsening,
whereas 23.4% reported tic improvement (Fig. 1). None of
the tested variables was found to be significantly associ-
ated with either tic worsening or tic improvement. A simi-
lar pattern was observed for perceived changes in overall
restlessness (53.1%): increased restlessness was reported by
30.6% of patients, whereas 22.4% reported decreased rest-
lessness. The majority of patients (79.6%) reported changes
in irritability (increase in 55.1% of patients and decrease
in 24.5%). Changes in pain symptoms were reported by
21.3% of patients: 12.8% perceived increased pain, and 8.5%
decreased pain.

According to the regression analysis, the presence of tics
was associated with increased difficulties with remote learn-
ing (t= —2.58; p=0.01), but decreased feelings of miss-
ing out on social interactions with schoolmates (= —2.19;
p=0.03). Having access to an outdoor space at home was
found to be significantly associated with reduced stress/
anxiety and preserved daily routines (¢=3.89, p<0.01;
and r=2.55, p=0.01, respectively). Participants with par-
ents working as health professionals were more likely to
report less stress/anxiety (r=3.19; p <0.01), despite changes
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in their daily routines (r= —5.10; p <0.01). Lower socio-
economic status was associated with increased stress/
anxiety (1=6.14; p<0.01) and interest in school reopening
(t=—2.45; p=0.01). Participants with access to an outdoor
space at home were also less likely to report social isola-
tion (r=11.15; p<0.01). Finally, all participants reported
increased time spent using electronic devices, regardless of
access to outdoor spaces (1=5.78; p<0.01).

Discussion

According to the first self-reported data from Italian school-
age patients with tic disorders, about half of the patients
experienced changes in tic severity during lockdown, and
about one in five also reported changes in tic type. Per-
ceived increases in tic severity were reported more often
than decreases. Similar trends were reported for perceived
restlessness and, more significantly, irritability, whereas
changes in pain symptoms were less common and took both
directions. Two previous studies conducted in Italy assessed
the impact of the COVID-19 pandemic on tic severity in
children and adolescents. The first study reported an over-
all reduction in clinician-rated tic severity: this was mainly
driven by tic-related impairment scores (—23%), whereas
both motor and phonic tic severity subscores were stable
or reduced to a lesser extent [5]. The results of the second
study, a survey directed at parents of patients with tic disor-
ders, were more in line with our findings: on average, par-
ent-reported tic severity was found to be increased in both
motor tics (42%) and phonic tics (36%) [6]. Our results are
also consistent with the results of a different study on self-
reported tic severity conducted in adults. In a large survey of
178 adults diagnosed with tic disorders and mostly located in
Europe (58%) and North America (35%), approximately half
of the participants (48%) experienced that their tic sever-
ity had increased during the pandemic [7]. Although all the
patients enrolled in our study had a clinician-validated diag-
nosis of tic disorder, it cannot be ruled out that at least some
of the 10 patients who reported changes in tic type might
have developed functional tics (‘functional overlay’). This
would be consistent with the recent reports of rapid-onset
functional tic-like behaviours during the COVID-19 pan-
demic, often in the context of increased exposure to social
media [8, 9].

Most of the associations between socio-demographic/
clinical variables and lifestyle/well-being parameters that
we observed were in line with expectations. Interestingly,
young patients with tics reported fewer feelings of miss-
ing out on social interactions with their schoolmates, as
compared to healthy controls. This might be due to their
difficulties in socialisation, which are related to their low
self-esteem [10] and perceived social stigma in the school
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environment [11]. In addition to the known limitations of
the subjective reporting of tic severity [12], a few limitations
related to the design of our study should be mentioned: since
our analysis was based on the online questionnaire, there is a
risk of potentially significant recall bias, as well participant
bias, because patients’ presentations could not be confirmed
by clinicians’ assessments. Despite such limitations, these
original findings should be taken into account by both clini-
cians and teachers who might need to adjust their manage-
ment strategies and educational approaches to better address
patients’ needs during unprecedented times.

Acknowledgements We express our sincere gratitude to all participants
and to the following individuals and associations: Mr Luigi Macchi and
Ms Simonetta Bralia (AT, Varese) for collecting data from schools;
Ttalian Association of Families with ADHD, Italian Association of Par-
ents of Children with ASD, and Italian Tourette Syndrome Association
for promoting participation across their membership.

Declarations

Ethics approval The study was approved by the local Ethics Committee
and written informed consents were obtained where applicable.

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Cavanna AE, Termine C (2012) Tourette syndrome. Adv Exp Med
Biol 724:375-383

2. Rajagopal S, Seri S, Cavanna AE (2013) Premonitory urges and
sensorimotor processing in Tourette syndrome. Behav Neurol
27:65-73

3. Robertson MM, Eapen V, Rizzo R, Stern JS, Hartmann A (2020)
Gilles de la Tourette Syndrome: advice in the times of COVID-19.
F1000Res 9:257

4. Buonsenso D, De Rose C, Mariotti P (2021) Children experienced
new or worsening tic issues when they were separated from their
parents during the Italian COVID-19 lockdown. Acta Paediatr
110:394-396

5. Graziola F, Garone G, Di Criscio L, Grasso M, Curatolo P, Vige-
vano F, Capuano A (2020) Impact of Italian lockdown on Tou-
rette’s syndrome patients at the time of the COVID-19 pandemic.
Psychiatry Clin Neurosci 74:610-612


http://creativecommons.org/licenses/by/4.0/

Neurological Sciences (2022) 43:3497-3501

3501

6.

10.

Conte G, Baglioni V, Valente F, Chiarotti F, Cardona F (2020)
Adverse mental health impact of the COVID-19 lockdown in indi-
viduals with Tourette syndrome in Italy: an online survey. Front
Psychiatry 11:583744

Mataix-Cols D, Ringberg H, Fernandez de la Cruz L (2020) Per-
ceived worsening of tics in adult patients with Tourette syndrome
after the COVID-19 outbreak. Mov Disord Clin Pract 7:725-726
Pringsheim T, Ganos C, McGuire JF, Hedderly T, Woods D, Gil-
bert DL, Piacentini J, Dale RC, Martino D (2021) Rapid onset
functional tic-like behaviors in young females during the COVID-
19 pandemic. Mov Dis 36:2707-2713

Miiller-Vahl KR, Pisarenko A, Jakubovski E, Fremer C (2022).
Stop that! It’s not Tourette’s but a new type of mass sociogenic
illness. Brain in press

Silvestri PR, Baglioni V, Cardona F, Cavanna AE (2018) Self-
concept and self-esteem in patients with chronic tic disorders: a
systematic literature review. Eur J Paediatr Neurol 22:749-756

11.

12.

Cox JH, Nahar A, Termine C, Agosti M, Balottin U, Seri S,
Cavanna AE (2019) Social stigma and self-perception in ado-
lescents with Tourette syndrome. Adolesc Health Med Ther
10:75-82

Barnea M, Benaroya-Milshtein N, Gilboa-Sechtman E, Woods
DW, Piacentini J, Fennig S, Apter A, Steinberg T (2016) Subjec-
tive versus objective measures of tic severity in Tourette syn-
drome: the influence of environment. Psychiatry Res 242:204-209

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Self-reported impact of the COVID-19 pandemic and lockdown on young patients with tic disorders: findings from a case–control study
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Results
	Discussion
	Acknowledgements 
	References


