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Abstract: Perceptions of Tourette syndrome (TS) and tic disorders are often driven by social media. During the COVID-19 pandemic,
social media consumption greatly increased, particularly in the adolescent population. In parallel with increased social media
consumption, there has also been an increase in tic severity and functional tic-like behavior (FTLB). Given that many of the tic
videos posted on social media are misleading, perpetuate false beliefs about TS, or reinforce tic-like behaviors, there is increasing
concern that these videos are driving the rapid increase in FTLBs. Several studies have reviewed newly presenting cases of FTLB and
have found shared characteristics, including that a higher proportion of affected individuals are female, there is a low proportion with
a history of childhood or family tics, and symptom onset is typically acute and develops in the teenage years. In addition, the quality of
the tics seen in association with FTLB mirrors many of the tics seen on popular social media channels, with higher rates of
coprophenomena, tic attacks, and involvement of the trunk and extremities than is seen with typical tics. FTLBs are likely
a specific subgroup of functional tics largely influenced by the portrayal of and growing popularity of functional tics posted on social
media during the COVID-19 pandemic. However, several factors, including increased anxiety, social isolation, and social media use in
general during the pandemic are likely also contributing factors to the surge of FTLBs seen recently. In this era of increased social
media consumption, it will become increasingly important for clinicians to educate patients about where and how medical information
is spread, to ensure the best possible diagnosis, treatment, and outcomes for patients.
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Introduction
Tourette’s syndrome (TS) is a neurodevelopmental disorder characterized by multiple motor tics and at least one phonic
tic, typically preceded by a premonitory urge.'” To fulfill DSM-5 criteria, these symptoms must be present for at least
one year and must be present before the age of 18.2 TS is more common in males compared to females (~4:1), and most
commonly begins during childhood around ages 4-8.% Chronic tic disorder (CTD) is diagnosed when an individual has
either motor or phonic tics but not both." There is often a decrease in tic frequency starting around the ages of 12—17,
with 75% of children having considerable tic improvement during adulthood and up to 32% having complete tic
remission.*> However, although tics may improve during puberty, adolescents report this period of time as the most
challenging from a social perspective since exclusion amongst peers due to tic symptoms often becomes more
prominent.® In addition to tics, TS is associated with comorbid symptoms such as obsessive-compulsive behavior
(OCB), attention deficit hyperactivity disorder (ADHD), and mood disorders.”

Quality of life can be severely impaired in patients with TS due to tics, including difficulties with family
relationships in 29%, difficulties in making friends in 27%, difficulties with socialization in 20%, and feeling self-
conscious of tics in 15%.* Beyond tics, up to 70% of individuals with TS reported non-tic-related impairments in
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quality of life, including difficulties in the school, home, or social environment.” School difficulties include increased
likelihood of having an individualized education plan (IEP), increased likelihood of needing to repeat a grade, and
higher rates of absenteeism.'®'" One study of tic disorder impact involving 623 parents of children and 281 adults
found that 35% of children and 77% of adults reported that tics interfered with achieving education commensurate
with intellectual ability, and almost 20% of adult respondents reported subsequent limitation to their career paths as
a result.'? These barriers result from negative stigmas surrounding TS, often due to misperceptions of TS in the larger
community by teachers, peers, and parents.® These stigmas can in turn lead to bullying and discrimination, with up to
75% of parents reporting that their child was treated differently due to their tics.'" In addition, societal stigmas often
lead to self-stigmatization, along with higher rates of depression and anxiety compared to the general population.®'?
Many studies conclude that increasing education and awareness about what TS is and how it impacts an individual’s
life can improve the overall well-being and quality of life for that individual.*'®'* For example, a few studies
evaluating the knowledge of teachers and children about TS revealed only a basic knowledge that was amenable to
educational interventions.'*'?

Since the onset of the COVID-19 pandemic, there has been a significant rise in sudden-onset, complex, and
significantly disruptive tics with atypical features (described later). These presentations have been more consistent
with functional neurological symptoms, which are thought to comprise a separate disorder, with characteristics distinct
from typical organic tics. Sometimes referred to as functional tic-like behavior (FTLB), these tics can be seen in youth
with no prior history of tics, and can also be seen to complicate the course of some youth with known tics and TS. This
global phenomenon has resulted in concern that in the context of isolation and stress, attention and exposure to inaccurate
portrayals of tics on social media may be fueling this notable rise.'®'” There are also concerns that these social media
platforms may unintentionally increase misperceptions of TS, furthering stigma and the sequelae of living with
a stigmatized disorder.'®'® Therefore, it is important not only to educate the general public about TS but also to educate
individuals presenting with functional tics thought to be largely influenced by social media in order to reduce stigma,
improve quality of life for those who have TS, and improve outcomes for individuals with functional tics.®

This review will evaluate the complex relationship between social media, COVID-19, and the impact each of these
has on tic-related disorders.

Functional Tics

Functional tics fall under the larger umbrella of functional movement disorders (FMDs), generally thought to be an
external manifestation or reaction to underlying psychosocial stressors.'® Functional tics have previously been referred to
as pseudo-tics, psychogenic tics, and non-organic tics; however, the etiology of these non-typical tics has still not been
well established and therefore the term functional tics is most often used as convention in recent years.?’

The phenomenological characteristics of tics in TS are somewhere between volitional movement and involuntary
movement,”" which makes distinguishing between typical tics of TS and functional tics challenging. There have been
several proposals on how best to differentiate between typical tics and FTLBs, mainly based on clinical observations and
case series of patients with atypical tics. Clues to the diagnosis of functional tics include a later onset in adolescence or
young adulthood as opposed to childhood, sudden onset, complex tics at onset, and association with other functional
neurologic disorders such as pseudoseizures. They occur more often in females as opposed to males, with a lack of
childhood or family history of tics.'”?*? In addition, functional tics may be associated with a lack of premonitory
sensation, unusual premonitory symptoms, a perception of being totally involuntary, poor response to typical tic
medications, difficulty with suppression, and higher rates of suggestibility.'”**?* Certain behaviors are more common
with functional tics, such as blocking tics, speaking in accents, as well as echo-, pali-, and coprophenomena.3’23 The
characteristics of the tics themselves may also have features distinctive of organic tics, such as occurring more often in
the trunk and extremities as opposed to the head, face, and neck.”*?* In addition, functional coprolalia is marked by
longer and more complex phrases as well as a higher number of obscene words per individual.?' The tics themselves may
be more self-injurious or functionally limiting than is typically seen in TS.** However, shared risk factors such as
anxiety and impulsivity, as well as overlap of clinical features can make it difficult to tell typical and functional tics
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apart.>® This is further complicated by the fact that individuals with a typical history of TS can later develop functional
tics that may co-occur with their previous tics.?%*!-32

There may be some overlap between the pathophysiology of typical tics and functional tics. In general, the
pathophysiology of typical tics has clear influence of genetic determinants and is thought to be driven by
a combination of two mechanisms, including enhanced reinforcement of motor learning via abnormally enhanced
dopamine pathways and disinhibition of the cortico-thalamo-cortical loops leading to motor overflow.>® Similar neural
pathways have been postulated in association with functional neurologic disorders, where enhanced limbic-cortical
activity may lead to reinforcement of abnormal motor patterns of movements and eventually lead to habituation of
movement.”® Functional tics may additionally be modified by attention to tics, perception of whether or not movements
are voluntary, skewed sense of agency over movements, and behavioral reinforcement.”> These modifiers, especially
behavioral reinforcement, have become particularly relevant in the context of FTLBs seen recently. Observation of tics
online via social media may lead to learning of this tic-like behavior and eventual habituation, which is discussed in more
detail below.

Functional tics have been reported previously as a reaction to psychosocial stressors.”’*® However, functional tics
were previously reported as relatively rare compared to other functional movement disorders (2%)*° and also rare
compared to organic tics (1.9%).%>*° Explosive or acute onset of tics was previously reported to represent only 5-8% of
cases of TS.2**! Within the last several years, there has been a tremendous increase in acute-onset tics, tic attacks, and
FTLBs,***°-%32 with at least one study reporting a tenfold increase in the prevalence of FTLBs.*® Although the rise of
functional tics has been seen in a variety of distinctive geographic regions, the quality of the functional tics is similar and
often exactly mimics the same symptoms posted online, leading many researchers to posit that the common thread
between these individuals is the portrayal of functional tics in social media.?®

Social Media and COVID-19

In response to the COVID-19 pandemic, quarantining and physical social distancing quickly became strategies to try
to prevent further spread of the disease. In so doing, many individuals turned to social media to continue to feel
connected to the rest of society and to cope with increasing anxiety, fear, and uncertainty for the future. One study of
over 2000 adolescents found that social media was overall a constructive coping strategy during the pandemic,
leading to increased happiness in individuals with anxiety and loneliness.>* While older children and adolescents used
social media as a tool to become more informed about the pandemic, younger children often used social media to
escape from the negativity associated with the pandemic and to seek out emotional support from others with an online
presence.’*>> As reliance on and interest in using social media has grown during the pandemic, there has also been
a corresponding increase in excessive social media use, leading to addictive tendencies in some cases.*® Interestingly,
particular social media platforms were more likely to be associated with more addictive behaviors. For example,
TikTok was found to be the most addictive social media platform amongst adolescents during the pandemic.® This
finding correlates well with the fact that TikTok also had a tremendous increase in use during the pandemic.**
Social media can be a valuable tool for disseminating information quickly, especially during a pandemic when time
to publication could delay important information from becoming available to the public.’’ It may also allow for
a sense of connectedness in otherwise isolated individuals. However, social media is a double-edged sword in that it
can cause harm either directly by spreading misleading or false claims or indirectly by overwhelming social media
posts with misinformation and making accurate content more difficult to find or engage with.>” Misinformation spread
via social media is not specific to TS or tics. In fact, several studies have demonstrated that information regarding
COVID-19 on YouTube and TikTok is generally not useful or actually misleading.*®* *® Another study evaluated
information accuracy regarding ADHD, a common comorbid symptom of TS, and found that 52% of the TikTok
videos about ADHD were misleading.*' Similar rates of misinformation have been reported for other medical
conditions portrayed in social media such as acne and diabetes.*' Social media therefore could potentially exert
a detrimental influence on healthcare outcomes, as misinformation may lead to increased healthcare anxiety surround-
ing various conditions or inappropriate utilization of healthcare resources, based on representations that are
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Portrayal of Tics in Media

Even before social media was a commonly used platform, tics and TS have been represented to the public in a variety of
capacities, often through television, film, and literature. Many of these portrayals include exaggerated stercotypes and
even incorrect depictions of individuals with TS. For example, characters with TS are often used as comic relief by
demonstrating swearing tics or using profanity, even though the Tourette Association of America has concluded that only
a small minority of patients experience coprolalia.' Studies have reported rates of coprolalia ranging from 10% to 30%
and indicate that having coprolalia leads to a much poorer quality of life as opposed to the comedic representation of
coprolalia seen in the media.**** In addition, characters that were intended to have TS were incorrectly represented as
having autism spectrum disorder instead, and interpersonal relationships with friends and family were often negatively
portrayed, with increased conflict, difficulty communicating, and toxic relationship tendencies.*’ Other studies have also
demonstrated that although some depictions can be realistic, the vast majority of depictions of tics are stereotyped
portrayals, which inadvertently worsen the stigmatization of individuals with TS.*****” One study evaluating adoles-
cents’ perceptions of peers with TS found that individuals with TS were thought to be deprived of agency and in need of
assistance, leading to a “benevolence stigma” in combination with a reluctance to initiate any close or meaningful
relationships with these individuals, due to fears of “social contamination.”** This study went on to conclude that the
reason for these misperceptions primarily stemmed from misrepresentations of the condition in the media, which may be
the only baseline exposure non-affected individuals are aware of from which to derive their understanding of TS.** These
misrepresentations can also be seen on the internet. For example, online support groups can be an invaluable source of
information and acceptance for individuals with TS, reducing social isolation and enabling accessibility when face-to-
face resources may not be available or appropriate.*® However, even though these support groups typically have good
intentions, users have identified tic triggers, tic suggestibility, and conflict among other users of the online support groups
as negatively affecting their experience and worsening their tics.*® In some online forums, participants are encouraged to
rate how severe their individual tics are and to compare to one another, leading to another layer of complexity in the
psychodynamics of promoting illness or wellness. Finally, excessive engagement with tic-related content may lead to
excessive focus on tics and detract from recognizing the individual as a whole person or other aspects of an individual’s
identity and connectedness.

Portrayal of Tics in Social Media

The skewed portrayal of tics in social media is not new. In fact, a study from 2012 analyzed TS portrayals on YouTube
and found that although there were some accurate and positive portrayals of TS available to view, negative portrayals of
TS were associated with significantly more views.*” This bias may inadvertently reinforce negative stereotypes and
spread misinformation.’ As early as 2016, there were documented cases of “tic attacks”, which were thought to
represent a combination of tics and non-suppressible, disabling functional movements that could last for minutes to
hours and often appeared to mimic seizure-like activity.>' The authors concluded that these tic attacks likely stem from
both internal and external contextual factors, including increased attentional focus on tics, a cognitive-affective feedback
loop leading to increasing anxiety, and greater interoceptive awareness.>'

During the pandemic, there was an increased interest in TS via social media, leading to “#tourette” being viewed
nearly 5 billion times on the TikTok platform alone.>** Social media can, in fact, be a positive support system in which
users have acknowledged that social media portrayals of tics have led to peer support and a sense of belonging.**
However, there may be unintended consequences of viewing inaccurate portrayals of tics on social media, including
reinforcement of maladaptive behaviors. Unfortunately, some of the misinformation propagated via social media may be
financially motivated. For example, TikTok tic influencers sell merchandise related to the content of their videos or may
even be paid to make an appearance. The videos with more views tend to be the videos portraying the most frequent,
extraordinary, and violent tics, even when these are inaccurate portrayals.”* These same popular videos are the ones that
are most likely to generate the most income for the uploader.*

Studies have sought to determine if there is a difference in phenomenology between organic and functional tics by
analyzing the most-viewed videos on various social media platforms involving tics and TS.'”** Among 28 videos of
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TikTok influencers with a keyword of Tourette or tic, the average age was 19, 64% were female, 64% had tic attacks,
93% had coprolalia, and 86% had injurious behavior, features that are not consistent with the typical individual
experiencing TS.>* Similarly, another study also found higher rates of coprophenomena, self-injurious behavior, and
environmental influences in videos labeled as “Tourette” on social media platforms such as TikTok, but that were
believed to portray FTLB.!” There are concerns from experts in the TS community that inaccurate and popular

portrayals of tics such as these may actually increase stigmatization and marginalization of individuals with tics.**°

Social Media and COVID-19: Influence on Tic-Related Disorders

The COVID-19 pandemic clearly had an impact on tics, but this impact is complex and more nuanced than was originally
thought. This complex influence will be analyzed for a variety of tic-related disorders including FMDs, PANDAS/PANS,
and both typical and functional tics below.

Functional Movement Disorders (FMDs)
Since the onset of COVID-19, there has been growing interest in the number of functional movement disorders that
have been reported across multiple institutions. Although there was no significant worsening of symptoms in patients
who have preexisting FMD, there was an increase in the number of people who newly presented to clinic with FMD
during the pandemic.'®**>! At least one study reported a 60.1% increase in new patients diagnosed with FMD
between March 1, 2020 and October 30, 2020." The majority of these new presentations occurred in female patients
(75.6%), and the most common type of functional movement disorder reported was tremor (53.3%) followed by
dystonia (31.1%)." Although functional tics have garnered quite the presence in news and media outlets, this study
reported that functional tics accounted for only 8.9% of the FMDs that presented during COVID-19."” In addition, the
rate of new-onset FMD following infection with COVID-19 was low, reported to only be 3% in comparison to other
movement disorders seen following infection with COVID-19.%2

Although the pathophysiology of FMDs is unclear, stress does seem to play a role as a precipitating factor. In addition,
altered connectivity between the limbic and motor networks as well as decreased activation of the SMA may represent
neurobiological differences in individuals who develop FMDs.'? It is hypothesized that prior traumas or other psychosocial
stressors reshape the connectivity of the brain to make the brain more susceptible to having an FMD.'® During a time when
psychosocial stressors are high secondary to COVID-19, these risk factors could at least in part account for the increase in
FMDs being seen at movement disorder clinics. The treatment for FMD remains challenging, but a combination of
psychoeducation and cognitive behavioral therapy may be helpful.>® Avoiding inadvertent reinforcement of the movements
and addressing comorbidities such as depression, anxiety, and insomnia can also benefit patients with FMD.>*

Tic Triggers in Other Disorders

Given the longstanding controversial consideration that rare cases of immune-triggered tics may follow certain types of
infections, one study sought to characterize tic and other symptom changes during the COVID-19 pandemic in
individuals with a prior diagnosis of Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal
Infections or Pediatric Acute-Onset Neuropsychiatric Syndrome (PANDAS/PANS). Of note, evidence in support of a link
between streptococcal infection and acute tic onset or exacerbation has been equivocal,>>>>® and association with other
non-streptococcal infections has also been postulated. Among 108 included individuals that previously met the diagnostic
criteria for PANDAS/PANS,>” 71% reported an increase in overall symptoms during the pandemic lockdown.?®
Interestingly, tics were more commonly reported to increase (56%) than were symptoms from other domains, all of
which were below 50%, although it is unclear why tics were reported to have increased more in comparison to other
symptoms.® Environmental factors were suspected to account for worsening symptoms in these individuals, with sleep
disruption proposed to be a key contributor. This same study identified the following risk factors for worsening
neuropsychiatric symptoms: changes in parental work routine, parental stress or anxiety transmitted to children, boredom,
being quarantined to a small living space, and inadequate information related to COVID-19.>® These same risk factors
have also been identified for symptom worsening in disorders other than PANDAS/PANS, including TS.'®*° This
highlights the importance of psychosocial environment in aggravating pre-existing symptoms.
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Tics

Some individuals with tics may traverse the pandemic with no major changes in baseline tic severity, or even experience
reduced tics during periods of less frequent social interactions. However, overall presentations to American emergency
departments for tics increased substantially during the pandemic peak.>”% The pandemic has exerted a negative
influence on tics in the following three manners: worsening of tics in individuals who already have a preexisting history
of tics, the acute onset of tic attacks or FTLBs, or a combination of worsening functional and typical tics in a single
individual. However, because phenomenological features of TS and FTLB can overlap, distinguishing the symptoms can
be difficult."”

Early in the pandemic, a study revealed that 48% of individuals with preexisting TS or CTD reported worsening of
their tics and cited reasons such as increased anxiety due to fears surrounding the future, quarantining, fewer distractions,
and changes in routine.®' Similarly, there was a worsening of symptoms in 67% of adolescents during the beginning of
the pandemic, including more severe tics, hyperactivity, rage attacks, obsessions/compulsions, and anxiety.'®

The COVID-19 pandemic was initially postulated to impact tic symptoms through a variety of avenues, including
anxiety related to the pandemic, confinement/quarantine, alterations in tics specific to the pandemic, and neurotropic
effects of COVID-19.>° The neurotropic effects are now thought much less likely to contribute to tic symptoms, and
indirect impacts of COVID-19 are more likely to modify tic symptoms. For example, fears related to the pandemic,
changes in work or financial stability, poor health of loved ones, or restricted freedom due to quarantine may contribute
to anxiety that can in turn lead to worsening of tics. Indeed, one study found that in parents of children with tics, 32%
had a significant reduction in income and 17% experienced unexpected unemployment in both parents.'® On the other
hand, some individuals reported improvements in their tics because quarantining or virtual school removed many of the
triggers that usually lead to worse tics.'® Up to 87% of children with tics have reported participating in online learning
at home during the pandemic, and aside from school activities, the most popular pastimes were playing video games
(69%) and interacting on social media (54%).'® Finally, pandemic-specific tics such as coughing or throat clearing may
become more troubling or lead to worse stigmatization given public fears of contamination and spread of viral
disease.”

In addition to alterations in tic symptoms in individuals who already carry a diagnosis of TS or CTD, there have also
been reports of increasing cases of functional tics. Given the rapid onset and similarity to many tics represented in social
media, it was proposed that these functional tics may be an example of a mass sociogenic illness.>* This is not the first
time that tics have been “spread” by observing another individual’s behaviors. For example, there was an infamous
outbreak of tic-like behavior in 19 students at Le Roy High School in 2012, sometimes referred to as “mass hysteria.”*”
Due to their spread via social media, these functional tics may be a new digital equivalent termed “mass social media-
induced illness” (MSMI).** Some of the signs linking these functional tics to social media include the nearly identical
replication of some tics (such as saying “beans”, or “woo hoo” or specific self-injurious or incapacitating tics similar to
those seen online),*” as well as adoption of similar behaviors such as giving a name to the tic symptoms.**>* Other
indications that these functional tics may be a distinctive entity are that the tics tend to be severe enough to limit
performing unpleasant tasks but abate when doing enjoyable activities, and remission of these tics was seen in some
patients after a diagnosis of TS was excluded.*® Of course, it is important to remain cautious in identifying any causative
forces without clear supporting evidence.®® Indeed, several studies have proposed that the functional tics seen in
association with social media use are likely caused by a combination of complex factors, including predisposing factors
such as pre-existing genetic risk factors for depression and anxiety, poor adaptive or coping behaviors, family and peer-
related stressors, pandemic-specific impacts on mental health, social isolation, and behavioral modeling through exposure
to social media.'®*-62

Regardless, several case reports, case series, and cohort studies have collectively identified over 100 patients that have
been newly presented to a variety of institutions with what is believed to be FTLB (Table 1). Although the causative
effect of social media has not been definitively linked to the onset of FTLBs, it is hard to ignore the similarities in pattern
and behavior between the social media influencers and the patients presenting to movement disorder clinics around the
world.
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Table | Summary of Studies Evaluating FTLB Patients, Including Demographic Information, Exposure to Social Media Portrayals of Tics Prior to Onset, Tic Characteristics, and

Comorbid Features

study; 22 FTLB vs 163
TS/ICTD

Study Study Design; Review Period Female | Age of Childhood or Reported Watching | Tic Features in FTLB Patients Comorbid Symptoms
Population (if Known) Onset Family History of Social Media
Tics Regarding Tics
Prior to Onset
Heyman Case Report; | FTLB Nov 2020 100% 14 No childhood history; 100% Flailing hand movements and coprolalia; Abrupt onset; No Entrainable tremor on
202132 family history positive premonitory sensation examination; anxiety
for ADHD and TS
Paulus Prospective cohort NA 38.5% 153 Family history 7.6% 100% Trunk/extremity tics 77%; Varied repertoire, increased with ADHD 7.6%; OCD 23%;
2021%° study;I3 FTLBvs I3 TS others, and continued during exam 100%; Tonic, complex, and anxiety/depression not
(age/sex-matched) increased in the presence of others 92%; premonitory sensation reported
83%; Abrupt onset 100%
Hull 2021%° Case series; 6 FTLB Nov 2020-Jan 100% 14.2 Childhood or family 100% Not suppressible 100%; Premonitory urge 33%; Tic attacks Anxiety 33%; PTSD 16.6%;
2021 history 0% present 100%; Self-injurious tics 67% History of trauma 66.6%;
Functional tremor 50%;
ADHD/OCD not reported
Pringsheim Prospective cohort Jan 2021-Jun 2021 100% 153 Childhood history 22% | 100% Coprolalia 67%; Complex arm movements 87%; Nearly identical Depression 56%; Anxiety 44%;
20212 study; 9 FTLB vs 24 TS/ complex vocal tics 89%; Premonitory sensation 100%; Not OCD 0%; ADHD 22%
(adult) CTD suppressible 33%; Abrupt onset 100%
Pringsheim Prospective cohort 2012 - Jun 2021 95% 13.9 Childhood history 15% | 100% Coprolalia 55%; Complex arm movements 65%; Self-injurious tics | Depression 55%; anxiety 75%;
20213° study; 20 FTLB vs 270 70%; Nearly identical complex vocalizations 90% OCD 5%, ADHD 25%
(female) TS/ICTD
Buts 2022%* Retrospective chart Nov 2020 — 94% 13.7 Childhood history 77% Pali/echo/copro-like phenomena 77%; Premonitory sensation Depression 24%; Anxiety 68%;
review; 34 FTLB Apr 2021 44%; Family history 62%; Not suppressible 41% OCD 8.8%; ADHD 26.5%
29%
Han 2022% Retrospective cohort Jan 2018-Jul 2021 100% 13.8 Family history 14% 18.2% Coprolalia 77%; complex phrases 45%; self-injury 50% Anxiety/depression 95%; OCD

5%; ADHD 27%
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Those presenting with FTLB share similar characteristics across reports: tic onset tends to be sudden and in teenage
years, the majority are female, and few have a history of childhood or family tics. Tic characteristics are also strikingly
similar: acute onset of complex movements predominately involving the trunk and extremities rather than the more usual
tic onset with simple tics evolving over time to more complex and without the usual rostro-caudal evolution. In addition,
there were high percentages of self-injurious behavior, coprophenomena, tic attacks, comorbid FMDs, and comorbid
depression or anxiety.”>%?>0%64%6 A high percentage of patients with FTLB were first seen in the emergency
department due to the acuity and severity of their initial presentation.®* While there are several features that distinguish
FTLBs from typical tics, there are also features that may or may not be present in either manifestation of tics, and may
not necessarily help to differentiate between them. Specifically, suppressibility, premonitory urges, and comorbid
symptoms such as anxiety could be seen in either population.”>%**%5 In general, there were higher rates of anxiety
and depression, lower rates of ADHD and OCD, and a lack of agency over movements was more often reported in
patients with FTLBs compared to patients with typical tics.”*°*° The demographic and clinical features of these patients
are consistent with the videos posted in social media portraying FTLB.'”** In addition, these features are also consistent
with prior descriptions that have sought to differentiate functional tics from TS.?°*? Finally, many patients reported
watching social media tic-related videos prior to their presentation to a movement disorder clinic with FTLB, although
duration of exposure to this social media content was not documented in most studies.?>-30-%62:64.:65

A 6-month follow-up of the patients with FTLB in the studies by Howlett et al found that there was an average
decrease in the Yale Global Tic Severity Scale (YGTSS) of 31.9 and 19.6 points in adolescents and adults, respectively,
which suggests that adolescents may have a better prognosis than adults, or at least respond more quickly.®” The most
effective treatment approaches for achieving reduction in functional tic symptoms are still being investigated. To date,
there are no randomized controlled studies dedicated to treatments specifically for functional tics. Some studies observed
improvement in functional tics when treating underlying comorbidities such as anxiety and depression.®’ In general,
pharmacologic therapies used for the treatment of typical tics (ie alpha-2-adrenergic agonists, antipsychotics, etc.) have
not been as effective for functional tics, and lack of response to pharmacotherapy may actually be an indicator of
functional disease,” although formal studies assessing the efficacy of pharmacologic therapy for functional tics have not
yet been performed. Motor retraining aiming to reestablish normal movement patterns through physical and occupational
therapy may be helpful for functional tics.”* Cognitive behavioral therapy (CBT) is a type of behavior modification that
has been effectively used to improve symptoms of other functional neurologic disorders®® and may therefore also be
helpful for functional tics. CBT works by teaching patients competing or distracting maneuvers to refocus attention away
from the abnormal movements.”°® An alternative behavioral modification approach, called comprehensive behavioral
intervention for tics (CBIT), combines habit reversal therapy, relaxation training, and psychoeducation to help identify tic
triggers or reinforcers and to redirect abnormal movements into a competing, voluntary action. CBIT is an efficacious
treatment for typical tics, and while there may be some role for CBIT in the treatment of functional tics, studies have not
yet directly assessed CBIT for functional tics. In addition, since exposure to functional tics via social media may lead to
inadvertent behavioral reinforcement of such tics, exposure reduction should be considered by limiting social media with
misleading content. Educating the patient and family about appropriate, valid, and reliable resources is one of the first
steps to reducing exposure to misleading social media content. Other mechanisms of reducing exposure to misinforma-
tion have been proposed including redesigning social media search algorithms so that credible sources of information are
elevated to the top, tagging content that is evidenced based versus not evidence based, using systematic surveillance to
detect spread of misinformation, and training clinicians how to help patients identify reliable sources of information.®’
Finally, educating the patient and family members about functional tics is extremely important for fostering acceptance of
the diagnosis and working toward symptom and quality of life improvement.*> Similarly, educating the public about
functional diagnoses such as FTLB will help to reduce the stigma that comes with both FMDs and TS.

Conclusion

To summarize, the FTLBs that have been observed during the pandemic may be a distinct subtype of functional tics
strongly influenced by portrayals in social media. Tic characteristics such as higher rates of coprophenomena, predomi-
nant arm and trunk involvement, intense and potentially self-injurious movements, and complex vocalizations along with
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distinctly later onset may flag the need to consider FTLB. A greater representation of females among those affected,
association with other functional neurologic disorders, and lack of prior history of childhood tics can be helpful in
distinguishing FTLB, but must be considered together with clinical features and overall clinical presentation. Importantly,
clinicians should remain diagnostically cautious since FTLB and organic tics can coexist in a single individual.

While there are many factors that have likely contributed to the increase in FTLB seen during the pandemic, there is
no question that social media is one of these factors given the rapid rise across geographic and cultural borders and
striking similarities between the tics on social media and the FTLB seen in clinic.****6%*%¢ In a somewhat ironic cycle,
the influence of social media on tics has gained popularity in news and media outlets, spreading the popularity of these
videos to even wider audiences. However, the relationship between these social media posts and the onset of new FTLB
is much more complex than a straightforward cause-and-effect relationship. Other factors such as social isolation during
the pandemic, increased rates of social media use during the pandemic, increased rates of depression and anxiety, and
instability as a direct or indirect result of the pandemic also likely contribute to the rising rates of FTLB that have been
documented during the pandemic.

Given this era of increased social media consumption and reliance on virtual technology to communicate remotely,
the rise of FTLB is unlikely to be the only mass sociogenic illness spread. Indeed, it will be important for clinicians to
remain vigilant about where and how medical information is consumed and to properly educate patients regarding
medical diagnoses and treatments. Recognizing FTLB as a separate entity is important for many reasons, including
treatment for the functional symptoms, avoiding unnecessary hospitalizations, minimizing unnecessary diagnostic tests,
and allocating appropriate resources and treatments for patients. The more that clinicians are able to identify risk factors
for and make accurate diagnoses of FTLB, the more that patients will be able to receive proper treatment and care and
ultimately achieve a better quality of life.
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