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Abstract
Several children living with Tourette syndrome (TS) also present with recurrent episodes of sudden and intense anger, 
which are known as explosive outbursts. Nevertheless, individual characteristics influencing the onset of such outbursts 
remain poorly understood. In adults, impulsivity has been found to be a risk factor for explosive outbursts, but there are 
no such data among children. Additionally, behavioral inflexibility, which is conceptualized as a pattern of rigid, inflexible 
behavior in situations where it would be beneficial to adapt one’s behavior to external demands, constitutes a trigger for 
anger outbursts in other neurodevelopmental conditions. However, its role in TS has not been studied yet. Therefore, the 
aim of this study was to assess whether impulsivity and behavioral inflexibility were associated with explosive outbursts. 
Three hundred and seventeen (317) parents of children (aged 6–14, 74.8% male) living with TS completed a series of 
online questionnaires. Parents completed the Behavioral Inflexibility Scale (BIS), the short-version of the UPPS-P Impul-
sivity Inventory, and the Rage Attack Questionnaire-Revised (RAQ-R) to assess behavioral inflexibility, impulsivity, and 
explosive outbursts, respectively. Parents also reported on socio-demographic and clinical characteristics of their child. 
Parent-rated impulsivity and behavioral inflexibility were significantly associated with explosive outbursts, as assessed 
with the RAQ-R. However, their interaction was not a significant predictor of explosive outbursts. Exploratory analyses 
also identified that several clinical characteristics, including tic severity and specific co-occurring conditions such as inter-
nalizing disorders, learning disorders, and sleep problems, were associated with explosive outbursts. Our results revealed 
that behavioral inflexibility, impulsivity, as well as several clinical characteristics were risk factors for explosive outbursts. 
Explosive outbursts are highly detrimental to the individual and familial functioning. Therefore, identifying risk factors 
for such outbursts is important given that it may lead to new targets for interventions aiming to decrease the frequency 
and intensity of explosive outbursts.
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Introduction

Tourette syndrome (TS) is a neurodevelopmental disorder 
characterized by the presence of multiple motor tics and at 
least one phonic tic [2]. In addition to tics, up to 90% of 
children living with TS also have other neurodevelopmen-
tal, emotional, or behavioral difficulties, such as attention 
deficit hyperactivity disorder (ADHD), depression, anxiety, 
oppositional defiant disorder, for instance [16, 32]. Another 
feature that several children with TS must deal with are 
explosive outbursts, which are also known as rage attacks 
[55].

Explosive outbursts are sudden episodes of intense anger 
in which the response is markedly disproportionate to the 
trigger [3, 13, 19]. Those outbursts are often defined as 
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developmentally inappropriate [19]. They can take the form 
of verbal and/or physical aggression towards other individu-
als or objects [3]. Following outbursts, children may be calm 
or tired, and often express remorse or guilt [13]. Recent data 
suggest that approximately 50% of children with TS have 
frequent explosive outbursts [55]. When present, explosive 
outbursts lead to important disruptions in family function-
ing [22, 60].

While explosive outbursts are common among children 
with TS and are a leading cause of familial disruption, the 
exact causes of those outbursts remain understudied [19]. 
Reduced functional brain connectivity among regions 
involved in action selection and planning, emotional regula-
tion, and impulse control has been reported among adults 
with TS and explosive outbursts [4]. Also, the presence 
of common co-occurring conditions, such as ADHD [17, 
43, 46, 49, 55], obsessive-compulsive phenomena [17, 35, 
46, 61], or autism spectrum disorder [50] has been asso-
ciated with an increased risk of presenting with explosive 
outbursts.

Transdiagnostic traits associated with the aforemen-
tioned conditions may constitute precipitating factors 
leading to explosive outbursts. For instance, impulsivity, 
a common trait among individuals with ADHD, has been 
associated with explosive outbursts among adults with TS 
[46]. Additionally, co-occurring ADHD among individuals 
with TS is associated with increased inhibitory difficulties 
[44]. Also, a few factors have been identified as potential 
triggers of explosive outbursts, such as being reprimanded 
or criticized, not being able to do what was planned, having 
plans or routines changed, or being told to stop a game or 
activity [3, 12, 13, 40]. Such triggers may result from behav-
ioral inflexibility, a transdiagnostic feature present in autism 
[8, 39] and obsessive-compulsive disorder (OCD) [26]. 
Behavioral inflexibility refers to a pattern of rigid, inflex-
ible behavior in situations where it would be beneficial to 
adapt one’s behavior to external demands [39]. To this date, 
behavioral inflexibility has not been formally assessed in 
TS. However, in autism [57] and Fragile X syndrome [34], 
behavioral inflexibility has been associated with anger out-
bursts. Behavioral inflexibility is also closely related to the 
concept of insistence on sameness [39], a common feature 
of autism spectrum disorder [7] which has been associated 
with increased irritability [42].

Previous work has shown an association between behav-
ioral rigidity and impulsivity [14, 45]. In other populations, 
it is reported that the combination of elevated impulsivity 
and behavioral rigidity can be associated with a number of 
adverse effects, such as problematic internet use [37, 41], 
high body mass index [21, 23], suicide attempts [52], as well 

as depressive and anxiety symptoms [65]. Impulsivity may 
thus potentiate the adverse effects of inflexibility (and vice 
versa), which could have negative consequences in children 
at risk for explosive outbursts. However, the combination of 
impulsivity and rigid behaviors and thoughts has yet to be 
investigated in TS.

The current study aimed to fill a few gaps the scientific 
literature. While an association between impulsivity and 
explosive outbursts has been demonstrated in adults, it is 
not known if such association exists in youth. Furthermore, 
the potentials effects of behavioral inflexibility on explosive 
outbursts have not been formally assessed in TS. The com-
bination of high impulsivity and more rigid behavior may 
also put children with TS at increased risk for explosive out-
bursts, but this remains poorly understood. Therefore, the 
first aim of this study was to assess the association between 
behavioral inflexibility and explosive outbursts. The second 
aim was to assess the association between impulsivity and 
explosive episodes. For these first two aims, we expected 
that behavioral inflexibility and impulsivity would be both 
positively associated with explosive outbursts. The third 
aim was to assess the moderating role of impulsivity on the 
relationship between behavioral inflexibility and explosive 
episodes. We hypothesized that in children with high levels 
of impulsivity, the relationship between behavioral inflex-
ibility and explosive episodes would be stronger than in 
children with low levels of impulsivity.

Methods

Participants

Participants were parents of children diagnosed with TS. 
They were mostly recruited online, through posts on social 
media, as well as ads and flyers shared in events targeting 
parents of children with TS. Inclusion criteria consisted of: 
(i) having a child aged 6–14 years old who has received 
a diagnosis of TS; (ii) living with that child at least 50% 
of time; (iii) being able to understand French or English; 
and (iv) completing the questionnaires allowing to assess at 
least one of the study objectives. Child medication intake or 
the presence of co-occurring conditions were not ground for 
exclusion. This study was approved by the human research 
ethics board (Comité d’éthique de la recherche avec des 
êtres humains) of the Université du Québec à Montréal 
(approval date: 2023-07-11; approval number: 2024–5786) 
and was conducted according to the principles of the Dec-
laration of Helsinki. Participants provided consent prior to 
completing any study measure.



1 3

European Child & Adolescent Psychiatry

Measures

Participants first completed a sociodemographic and clinical 
questionnaire, where they provided information about their 
own and their child’s demographics, as well as their child’s 
clinical history and symptoms.

The Rage Attack Questionnaire-Revised [RAQ-R; 
46] was used to assess the severity of explosive outbursts 
among participants’ children. The RAQ-R is a 22-item 
inventory assessing several aspects of explosive outbursts. 
Items are rated from 0 to 3, for a possible maximum score of 
66 (larger score suggesting increased severity). The RAQ-R 
has shown excellent internal consistency (α = 0.93 to 0.97) 
[46, 48] as well as good convergent validity with constructs 
such as aggression and hostility (r = 0.68) and low frustra-
tion tolerance (r = 0.69) [48].

Behavioral inflexibility was assessed with the Behavioral 
Inflexibility Scale [BIS; 39], which has 38 items rated on 
a 6-point scale (0 to 5). Higher scores on the BIS indicate 
enhanced behavioral inflexibility. The BIS has excellent 
psychometric properties (internal consistency: α = 0.97; test-
retest reliability: r = 0.92) [39].

Impulsivity was assessed with the short version of the 
UPPS-P impulsivity scale [6]. The UPPS-P scale assesses 
impulsivity along 5 dimensions: negative urgency, positive 
urgency, lack of premeditation, lack of perseverance, and 
risk tasking. Negative and positive urgency respectively 
refer to the tendency to act impulsively when experiencing 
negative and positive emotions. The UPPS-S has 20 items 
rated on a scale from 1 to 4, for a total score ranging from 20 
to 80. Larger scores indicate more impulsivity. The UPPS-
P has good internal consistency (α = 0.70 to 0.84) and test-
retest reliability (r = 0.84 to 0.92) [6].

Tic severity was assessed with the Parent Tic Question-
naire [PTQ; 15], a questionnaire assessing the frequency 
and intensity of the 14 most common motor and phonic tics. 
The PTQ has good internal consistency (α = 0.70 to 0.84) 
and test-retest reliability (ICC = 0.84 to 0.89), as well as 
good convergent validity with the Yale Global Tic Severity 
Scale (r = 0.53 to 0.68) [53].

Procedures

Interested participants clicked on a hyperlink or scanned 
the QR code on the study flyer, which led them to a Qual-
trics survey. Participants were able to complete the survey 
in French or English. The first part of the Qualtrics survey 
consisted of the consent form, which had to be completed 
prior to accessing the questionnaires. This study was part of 
a larger project investigating the developmental course of 
explosive outbursts as well as their impact on family func-
tioning [28]. Therefore, in addition to the aforementioned 

study measures, participants were also asked to complete 
the Family Assessment Device [24], the Parenting Stress 
Index-Short Form [1], and the Social Support Question-
naire-Short Form [56]. The order of questionnaires in the 
survey is provided in the supplement. Findings pertaining 
to those measures will be reported elsewhere. The median 
completion time for the total questionnaire was 42.4 min. 
Data were collected between January 24, 2024, and October 
21, 2025.

Among participants meeting inclusion/exclusion criteria, 
we removed survey entries from robots or that appeared as 
fake responses, from participants who responded twice1, 
and those with a duration of less than 15 min. If participants 
did not complete the survey but dropped out after complet-
ing the BIS, they were included in the study as long as their 
total response time was proportional to the number of items 
completed, as determined by an expected time-per-item 
ratio calculated using a rule-of-three approach. Three ran-
dom attention checks were included in the survey. Partici-
pants who failed at least half of the attention checks were 
not included in statistical analyses. Any questionnaire that 
included more than 10% of items being answered with “I 
prefer not to answer” was not included in statistical analy-
ses. Participants whose responses did not allow testing at 
least one objective (i.e., no valid responses in RAQ-R, BIS, 
or UPPS-P) were excluded from the current study.

Statistical analyses

Statistical analyses were performed with SPSS (version 29). 
To assess whether explosive outbursts were respectively 
associated with behavioral inflexibility and impulsivity, we 
conducted two correlations predicting RAQ-R score with 
the BIS and UPPS-P, respectively. The five subscales of 
the UPPS-P were entered as predictors in a multiple regres-
sion analysis to identify if one or more subscales predicted 
explosive outbursts over and above the other subscales. The 
PROCESS macro [version 3.5; 30] was used to assess the 
moderating role of the UPPS-P on the association between 
BIS and RAQ-R. We also performed exploratory t-tests to 
investigate whether co-occurring conditions had an impact 
on BIS and UPPS-P scores. Exploratory correlations were 
performed to assess the relationship between RAQ-R scores 
and tic severity, number of co-occurring diagnoses, and 
age. Finally, we performed exploratory t-tests to assess the 
impact of co-occurring conditions and sex on explosive 
outbursts.

1   If a participant responded twice, we kept the response with the larger 
completion percentage. If a participant completed the full survey twice 
or had the same percentage of completion at multiple occurrences, we 
kept the initial response.
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Results

Among the 733 entries in the Qualtrics survey, 550 partici-
pants met the inclusion criteria. After removal of invalid 
entries, we were left with 317 participants who provided 
enough data in order to answer at least one of the study 
objectives (i.e., they at least completed the socio-demo-
graphic questionnaire, the RAQ-R, and the BIS). The full 
survey was completed by 249 participants. The participants’ 
flow diagram is provided in Figure S1. Participants’ geo-
graphic distribution is provided in Figure S2. Demographics 
from participants (parents) included in the current study are 
presented in Table 1. Demographic and clinical data from 
children are provided in Table 2. Average scores on clinical 
scales are presented in Table 3.

With regards to our first aim, we found a significant 
and positive association between the BIS and the RAQ-R 
[r(315) = 0.50, p < 0.001] (Fig.  1A). Exploratory analyses 
were performed to test the associations between BIS scores 
and co-occurring diagnoses (Table S1). Shortly, higher BIS 

Table 1  Demographic characteristics of study participants (parents; 
n = 317)
Age in years, mean (SD) 40.6 (5.7)
Sex, number of males (%) 22 (6.9%)
Gender, number (%)
Men 15 (94.6)
Women 300 (4.7)
Non-binary 2 (0.6)
Ethnicity, number (%)
Caucasian/European 288 (90.9%)
Native/First Nation/Aboriginal 3 (0.9%)
South Asian 1 (0.3%)
East Asian 3 (0.3%)
Latin American 6 (1.9%)
African 1 (0.3%)
Other 11 (3.5%)
Prefer not to answer 4 (1.3%)
Country of residence, number (%)
Canada 162 (51.1%)
France 66 (20.8%)
United Kingdom 50 (15.8%)
United States of America 24 (7.6%)
Other1 15 (4.7%)
Family income, number (%)
Less than $25,000 11 (3.5%)
Between $25,000 and $50,000 33 (10.4%)
Between $50,001 and $75,000 73 (23.0%)
Between $75,001 and $100,000 58 (18.3%)
More than $100,001 121 (38.2%)
Prefer not to answer 21 (6.6%)
Note: Income is reported in Canadian dollars (CAD). ADHD atten-
tion deficit hyperactivity disorder, OCD obsessive-compulsive dis-
order, SD standard deviation.1 Other countries include Australia, 
Belgium, Brazil, Congo, Ireland, Poland, Spain, Sweden, Venezuela

Table 2  Demographic and clinical characteristics of children
Age in years, mean (SD) 11.6 (2.2)
Sex, number of males (%) 237 (74.8%)
Gender, number (%)
Boys 242 (76.3)
Girls 72 (22.7)
Non-binary 2 (0.6)
Other 1 (0.9)
Children diagnosed by, number (%)
Psychologist/Neuropsychologist/Psychotherapist 58 (18.3%)
Neurologist 118 (37.2%)
General practitioner 31 (8.8%)
Psychiatrist/Child psychiatrist 74 (23.3%)
Pediatrician 25 (7.9%)
Other/Unspecified/Prefer not to answer 11 (3.5%)
Medication status, number (%)
On any psychotropic medication 195 (61.5%)
Stimulants 50 (15.8%)
α-Agonists 99 (31.2%)
Neuroleptics 88 (27.8%)
SSRIs 28 (8.8%)
Atomoxetine 12 (3.8%)
Antiseizure medications 10 (3.2%)
Other 10 (3.2%)
Concomitant diagnoses, number (%)
ADHD 221 (69.7%)
OCD 89 (28.1%)
Internalizing disorders 194 (61.2%)
Developmental coordination disorder 40 (12.6%)
Learning disorders 77 (24.3%)
Autism 30 (9.5%)
Oppositional defiant disorder 11 (3.5%)
Sleep problems 89 (28.1%)
Concomitant/past psychotherapy for tics, number (%) 148 (46.7%)
Note: Income is reported in Canadian dollars (CAD). ADHD atten-
tion deficit hyperactivity disorder, OCD obsessive-compulsive dis-
order, SD standard deviation.1 Other medication includes antivirals 
(amantadine, n = 1), benzodiazepines (n = 1), SNRI (n = 1), muscle 
relaxant (n = 1), SARI (n = 3), and unspecified medications (n = 3)

Table 3  Average scores on clinical scales
Scale Mean (SD)
BIS 79.4 (39.1)
PTQ – Total 48.5 (31.5)
PTQ – Motor Tics 28.3 (18.0)
PTQ – Phonic Tics 20.2 (16.6)
RAQ-R 37.2 (15.0)
UPPS-P – Total 57.6 (8.6)
UPPS-P – Negative Urgency 13.0 (2.6)
UPPS-P – Lack of Premeditation 11.5 (2.7)
UPPS-P – Lack of Perseverance 10.6 (3.0)
UPPS-P – Sensation Seeking 9.9 (3.1)
UPPS-P – Positive Urgency 12.6 (2.4)
Note: BIS Behavioral Inflexibility Scale, PTQ Parent Tic Question-
naire, RAQ-R Rage Attack Questionnaire-Revised, UPPS-P UPPS-P 
(Negative Urgency, Lack of Premeditation, Lack of Perseverance, 
Sensation Seeking, and Positive Urgency) inventory of impulsivity
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scores were found in children with co-occurring autism 
[t(315) = 4.15, p < 0.001, d = 0.80], OCD [t(315) = 3.69, 
p < 0.001, d = 0.46], sleep problems [t(315) = 3.51, p < 0.001, 
d = 0.44], internalizing disorders [t(315) = 3.37, p < 0.001, 
d = 0.39], or ADHD [t(315) = 2.00, p = 0.047, d = 0.24].

For our second aim, valid RAQ-R and UPPS-P data 
were available from 249 parents. We found a significant 
association between the RAQ-R and total UPPS-P score 
[r(247) = 0.45, p < 0.001] (Fig.  1B). Exploratory analyses 
were performed to test the associations between UPPS-
P scores and co-occurring (Table S1). Enhanced UPPS-P 
scores were found in children with co-occurring ADHD 
[t(247) = 6.71, p < 0.001, d = 0.91], learning disorders 
[t(245) = 3.35, p < 0.001, d = 0.50], and sleep problems 
[t(247) = 2.00, p = 0.044, d = 0.27]. When looking at indi-
vidual UPPS-S subscales, we found significant associations 
between the RAQ-R and the negative urgency [r(247) = 0.60, 
p < 0.001], positive urgency [r(247) = 0.29, p < 0.001], lack 
of premeditation [r(247) = 0.30, p < 0.001], and lack of per-
sistence [r(247) = 0.14, p < 0.001} subscales. Only the sensa-
tion seeking subscale was not significantly associated with 
the RAQ-R [r(247) = 0.12, p = 0.06] (Fig. 1C).

While 4 of the 5 UPPS-P subscales were significantly 
associated with the RAQ-R, a multiple regression analysis 
including these 5 subscales revealed that negative urgency 
predicted explosive outbursts over and above the other 
dimensions (Table 4). Regarding our third objective, mod-
eration analysis revealed that UPPS-P total scores did not 
moderate the association between the BIS and the RAQ-R 
[F(3,245) = 0.007, p = 0.933]. Significant effects of BIS on 
RAQ-R were found at low (-1SD; B = 0.151, p < 0.001), 
mean (B = 0.152, p < 0.001), and high (+ 1SD, B = 0.154, 
p < 0.001) levels of impulsivity, as assessed with the UPPS-
P (Fig.  2). Exploratory analyses were conducted with 

Table 4  Multiple linear regression with the 5 UPPS-P subscales pre-
dicting RAQ-R scores
Predictor B SE B β t p
Intercept –4.34 4.52 — –0.96 0.34
Negative Urgency 2.88 0.31 0.52 9.24 < 0.001
Positive Urgency –0.28 0.35 -0.05 –0.78 0.43
Lack of Premeditation 0.58 0.30 0.11 1.92 0.06
Lack of Perseverance -0.04 0.26 -0.01 -0.16 0.87
Sensation Seeking 0.27 0.23 0.06 1.18 0.24

Fig. 1  Associations between explosive outbursts, behavioral inflex-
ibility, and impulsivity. Analyses revealed significant associations 
between RAQ-R scores and both (A) behavioral inflexibility and (B) 
impulsivity, as respectively assessed with the Behavioral Inflexibil-
ity Scale and the UPPS-P impulsivity scale. (C) Follow-up analyses 

revealed significant associations between RAQ-R scores and the four 
UPPS-P subscales: Negative Urgency, Positive Urgency, Lack of Pre-
meditation, and Lack of Perseverance. There was however no signifi-
cant association between the RAQ-R and the UPPS-P Sensation Seek-
ing subscale
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individual UPPS-P scales, but none moderate the associa-
tion between the BIS and the RAQ-R (see Supplement).

Exploratory analyses revealed small but significant asso-
ciations between RAQ-R scores and motor [r(315) = 0.12, 
p = 0.04], phonic [r(315) = 0.22, p < 0.001], and total 
[r(315) = 0.18, p = 0.001] tic severity (Fig. 3A, B, C). Addi-
tionally, the number of co-occurring diagnoses was sig-
nificantly associated with the RAQ-R [r(315) = 0.26, p < 
0.001] (Fig. 3D). In terms of individual co-occurring diag-
noses, only internalizing disorders [t(315) = 3.88, p < 0.001, 
d = 0.45], learning disorders [t(315) = 2.52, p = 0.012, 
d = 0.33] and sleep problems [t(315) = 3.60, p < 0.001, 
d = 0.45] were significantly associated with increased 
RAQ-R scores. There was no significant impact of co-
occurring ADHD [t(315) = 1.45, p = 0.0.15, d = 0.18], OCD 
[t(315) = 0.31, p = 0.76, d = 0.04], autism [t(315) = 0.82, 
p = 0.41, d = 0.16], developmental coordination disorder 
[t(315) = 1.60, p = 0.11, d = 0.27], and oppositional defiant 
disorder [t(315) = 1.05, p = 0.30, d = 0.32] on RAQ-R scores 
(Fig.  3E). We also assessed whether the co-occurrence 
of both ADHD and OCD was associated with increased 
RAQ-R scores but found no significant difference between 

children with ADHD + OCD and children with neither 
co-occurring diagnosis [t(145) = 1.56, p = 0.25, d = 0.19] 
(Fig. 3F). Also, children currently taking medication were 
found to have larger RAQ-R scores than unmedicated chil-
dren [t(312) = 2.83, p = 0.005, d = 0.33] (Fig. 3G).

In terms of demographics, analyses revealed no sex dif-
ferences on RAQ-R scores [t(315) = 0.66, p = 0.51, d = 0.09] 
(Fig. 3H). There was also no association between RAQ-R 
scores and children’s age [r(315) = -0.06, p = 0.29] (Fig. 3I). 
Other exploratory analyses conducted on demographic 
characteristics are provided in the Supplement.

Discussion

Explosive outbursts are a common feature of TS as well as a 
leading source of impairment. However, those outbursts have 
been scarcely investigated, and more research is needed to 
identify factors that predispose individuals with TS to have 
explosive outbursts. In the current study, we aimed to assess 
whether specific individual traits, namely behavioral inflex-
ibility and impulsivity, were associated with an increased 

Fig. 2  Testing the moderating effect of impulsivity on the association 
between behavioral inflexibility and explosive outbursts. Analyses 
revealed no significant behavioral inflexibility by impulsivity inter-

action. Behavioral inflexibility predicted explosive outbursts at low, 
average, and high levels of impulsivity
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Fig. 3  Associations between RAQ-R scores and clinical and demo-
graphic characteristics. There were significant correlations between 
the RAQ-R and (A) total, (B) motor, and (C) phonic tic severity. (D) 
The total number of co-occurring diagnoses was significantly associ-
ated with higher RAQ-R scores. (E) in terms of individual co-occur-
ring conditions, only internalizing disorders, learning disorders, and 

sleep problems were associated with higher RAQ-R scores. (F) Hav-
ing both co-occurring ADHD and OCD was not found to lead to higher 
RAQ-R scores relative to having neither co-occurring diagnosis. (G) 
Medicated children had higher RAQ-R scores than those who were 
unmedicated. (H) There was no sex difference in terms of RAQ-R 
scores. (I) Age was no significantly associated with RAQ-R scores
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risk of presenting explosive outbursts. We also assessed 
whether these two traits interacted together and resulted in 
a more intense presentation of explosive outbursts. Finally, 
we conducted a series of exploratory analyses to investigate 
whether several clinical and socio-demographic variables 
were associated with explosive outbursts.

Early work describing the phenomenology of explosive 
outbursts highlighted that situations such as not getting 
one’s way or coping with unexpected changes were com-
mon precipitants [12]. Building on this prior knowledge, 
the current study operationalized these observations using 
the construct of behavioral inflexibility and demonstrated, 
using a validated measure, that behavioral inflexibility sig-
nificantly predicted explosive outbursts in children with TS. 
This pattern suggests that children with a predisposition 
toward rigid behavioral patterns may be more vulnerable 
to these episodes. These findings suggest that a predisposi-
tion toward rigid behavioral patterns increases vulnerability 
to explosive episodes, potentially by influencing children’s 
emotional state and ability to cope when facing trigger-
ing events. Prior research has highlighted the clinical rel-
evance of irritability in TS, which may act as a precipitant 
for explosive outbursts [20]. In addition, our results are also 
consistent with findings in other developmental conditions, 
in which behavioral inflexibility or insistence on sameness 
has been associated to heightened irritability and increased 
likelihood of outbursts [34, 42, 57]. Combined with these 
earlier findings, our results suggest that behavioral inflex-
ibility may constitute a transdiagnostic risk factor and that 
it may impact how individuals respond to situational con-
straints, often leading to emotional dysregulation.

We also found that impulsivity was significantly asso-
ciated with explosive outbursts in children with TS. This 
is not surprising as similar findings have been reported 
among adults [46]. In the current study, we found signifi-
cant univariate associations between explosive outbursts 
and all dimensions of the UPPS-P except sensation seek-
ing. Yet, a multiple regression analysis revealed that nega-
tive urgency predicted explosive outbursts over and above 
the other dimensions of impulsivity. This is consistent with 
what has been reported among adults. While Müller-Vahl, 
et al. [46] reported significant associations between the 
RAQ-R and both the negative urgency and lack of perse-
verance subscales, the former association showed a larger 
effect than the latter. This result suggests that an inclina-
tion to react impulsively when facing negative emotions is 
an important predictor of explosive outbursts [11]. Similar 
findings pertaining to negative urgency have been reported 
in other conditions involving frequent anger outbursts. 
For instance, intermittent explosive disorder is a condition 
involving outbursts of physical or verbal aggression that 
are out of proportion with the triggering event [18]. The 

clinical phenomenology of those outbursts is very similar 
to that of explosive outbursts among children with TS [19]. 
In individuals with intermittent explosive disorder, negative 
urgency was found to be higher than in unaffected controls 
and associated with poor anger control [51]. These findings 
suggest that impulsivity, and especially negative urgency, is 
an additional transdiagnostic factor.

While we found significant associations between explo-
sive outbursts and both behavioral inflexibility and impulsiv-
ity, we did not find impulsivity to moderate the association 
between behavioral inflexibility and explosive outbursts. 
Behavioral inflexibility thus appears to contribute to explo-
sive outbursts independently of impulsivity. One potential 
explanation for this null effect is the relatively high average 
UPPS-P score in our sample as well as the limited variance 
in scores. There might not have been enough differentia-
tion between participants with low and high impulsivity to 
probe a moderating effect of impulsivity on the association 
between behavioral inflexibility and explosive outbursts.

Exploratory analyses revealed that several co-occurring 
conditions were associated with a more severe explosive 
outbursts presentation. Children with internalizing disorders 
such as anxiety or depression, learning disorders, and sleep 
problems were identified with enhanced RAQ-R scores rel-
ative to children who did not have these co-occurring diag-
noses. Surprisingly, we did not find explosive outbursts to 
be increased in children with co-occurring ADHD, OCD, or 
both conditions. This contrasts with previous findings show-
ing associations between anger outbursts or aggression and 
ADHD [5, 17, 27, 43, 59, 60] or OCD [35, 59]. It is how-
ever important to distinguish between explosive outbursts 
and other forms of aggressive behaviors, such as those 
that can be seen in conduct disorder or severe oppositional 
defiant disorder. In children with explosive outbursts, their 
temper during such episodes is usually disproportionate to 
the triggering event and reflect a loss of emotional control 
rather than a deliberate intent to harm someone verbally 
or physically [29]. This contrasts with disruptive behavior 
disorders, where aggression is typically more purposeful or 
instrumental [36]. Previous research has suggested that dis-
ruptive behavior disorders may not be an integral part of TS 
but would be more related to the presence of ADHD as well 
as a family history of aggressive and violent behavior and 
forensic encounters [54]. Given that explosive outbursts in 
TS have often been included under the umbrella of aggres-
sive behaviors, it appears possible that their association with 
ADHD may have been overestimated and conflated with 
other types of aggressive behaviors. Additionally, our sam-
ple had a prevalence of co-occurring ADHD of almost 70%, 
which is larger than what is typically observed in commu-
nity samples [16]. This may be explained, at least partially, 
by the fact that the province of Quebec, where the research 
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was conducted and where an important proportion of par-
ticipants came from, has one of the highest ADHD preva-
lence worldwide [9, 25, 33]. Furthermore, it is possible that 
parents of children with TS+ADHD were more likely to 
perceive a study on explosive outbursts as relevant to their 
child’s difficulties, hence the oversampling of co-occurring 
ADHD. Other factors may also explain why co-occurring 
diagnoses of ADHD and/or OCD were not associated with 
greater severity of explosive outbursts. Some parents may 
have judged that their child likely meets the diagnostic cri-
teria for ADHD or OCD even without a formal diagnosis. 
In addition, because this project was advertised as a study 
focusing on explosive outbursts and their impact on family 
functioning, the children whose parents chose to participate 
in our study may present with more severe TS and associ-
ated conditions than the average child with TS. Thus, indi-
vidual characteristics associated with more complex forms 
of TS may have overshadowed the usual effect of ADHD 
and OCD on explosive outbursts. Furthermore, we did not 
collect a measure of ADHD or OCD symptom severity, and 
we cannot exclude that the severity of symptoms would be 
associated with explosive outbursts. Nevertheless, we found 
that impulsivity, which was larger among children with co-
occurring ADHD, was significantly associated with RAQ-R 
scores. Similarly, even if autism and OCD were not associ-
ated with larger RAQ-R scores, we found that behavioral 
inflexibility, which was higher in children with co-occurring 
autism or OCD, was significantly associated with explosive 
outbursts. This suggests that common transdiagnostic traits 
associated with neurodevelopmental and mental health con-
ditions are stronger predictors of explosive outbursts than 
an actual diagnosis of a co-occurring condition.

Our findings must be interpreted in the light of some lim-
itations. Conducting this study online allowed us to obtain a 
large sample with efficient use of time and resources, but it 
comes with the limitations inherent to online research. We 
could not validate participants’ diagnoses and did not obtain 
clinician-rated measures of tic and associated symptoms 
severity. Also, all measures collected in this study were par-
ent-report. It would have been interesting to contrast those 
with self-report measures. Finally, as we mentioned above, 
the proportion of children with co-occurring ADHD in our 
study was larger than what is typically observed in com-
munity studies of TS. Our sample is therefore less repre-
sentative of youth with TS who have limited inattentive and 
hyperactive symptoms.

In conclusion, we identified factors, namely behavioral 
inflexibility and impulsivity, that predispose to explosive 
outbursts among youth with TS. Our results also revealed 
that these transdiagnostic traits may predict explosive out-
bursts over and above co-occurring diagnoses of neurode-
velopmental disorders. Sudden anger outbursts are common 

not only in TS but also across other neurodevelopmental 
conditions, such as autism [47, 62] and ADHD [31, 58]. 
Similarly, behavioral inflexibility and impulsivity are also 
common transdiagnostic traits observed across neurodevel-
opmental conditions [10, 38, 63, 64, 66]. It remains unclear 
whether the explosive outbursts experienced by an impor-
tant proportion of individuals with TS can be attributed to 
characteristics that are proper to TS. Future work should 
assess the anger phenomena across the spectrum of neuro-
developmental conditions in order to identify similarities or 
differences in the presentation of anger outbursts between 
conditions. This may allow understanding whether explo-
sive outbursts in TS are a specific feature driven by specific 
aspects of the TS symptomatology.

Supplementary Information  The online version contains supplementary 
material available at ​h​t​t​​​​p​​s​:​​/​​/​d​​o​i​​.​​o​​r​g​/​​1​0​.​1​0​0​7​/​s​0​0​7​8​7​-​0​2​6​-​0​3​1​7​6​-​3​​​​​.​​

Acknowledgements  SMB was supported by the Clinical Research 
Training Scholarship in Tourette syndrome from the Tourette Associa-
tion of America and the American Brain Foundation, in collaboration 
with the American Academy of Neurology, and by a graduate scholar-
ship from the Centre intégré universitaire de santé et de services sociaux 
du Nord-de-l’Île-de-Montréal. MG was supported by doctoral scholar-
ships from the Social Sciences and Humanities Research Council of 
Canada (No. 752-2025-2092) and the Fonds de recherche du Québec 
– Société et Culture (No. B2Z-2026-361515). We wish to thank all the 
participants who answered our survey. We also wish to express our 
gratitude to the following individuals and organizations who helped 
us with participant recruitment: Andréanne Fortin, Jean-François Mit-
taine, María Belén Prieto, Nathalie Pételle, Paula-Riitta Huttnen, and 
Pippa McClounan, Association Française du Syndrome de Gilles de 
la Tourette, Association Québécoise du syndrome de la Tourette, Tics 
and Tourette Across the Globe, Tourettes Action, Tourette Canada, 
Tourette OCD Alberta Network, Finnish Tourette and OCD Associa-
tion, and Tourette Syndrome Association of Australia.

Author contributions  All authors contributed to the study conception 
and design. Material preparation, data collection and analyses were 
performed by S.M.-B. and M.G. S.M.-B. wrote the origninal draft and 
prepared all figures. All authors reviewed the final manuscript.

Funding  No funding was received for conducting this study.

Data availability  The data that support the findings of this study are 
available from the corresponding author upon reasonable request.

Declarations

Competing interests  The authors declare no competing interests.

References

1.	 Abidin RR (2012) Parenting stress index. Psychological Assess-
ment Resources, Lutz, FL

2.	 American Psychiatric Association (2022) Diagnostic and statisti-
cal manual of mental disorders, 5th edition, text revision. Author, 
Washington, DC

https://doi.org/10.1007/s00787-026-03176-3


1 3

European Child & Adolescent Psychiatry

3.	 Ashurova M, Budman C, Coffey BJ (2021) Ticked off: Anger out-
bursts and aggressive symptoms in tourette disorder. Child Ado-
lesc Psychiatr Clin N Am 30:361–373

4.	 Atkinson-Clement C, Sofia F, Fernandez-Egea E, de Liege A, 
Beranger B, Klein Y, Deniau E, Roze E, Hartmann A, Worbe Y 
(2020) Structural and functional abnormalities within sensori-
motor and limbic networks underpin intermittent explosive symp-
toms in Tourette disorder. J Psychiatr Res 125:1–6

5.	 Benaroya-Milshtein N, Shmuel-Baruch S, Apter A, Valevski 
A, Fenig S, Steinberg T (2020) Aggressive symptoms in 
children with tic disorders. Eur Child Adolesc Psychiatry 
29:617–624

6.	 Billieux J, Rochat L, Ceschi G, Carré A, Offerlin-Meyer I, Defel-
dre A-C, Khazaal Y, Besche-Richard C, Van der Linden M (2012) 
Validation of a short French version of the UPPS-P Impulsive 
Behavior Scale. Compr Psychiatry 53:609–615

7.	 Bishop SL, Hus V, Duncan A, Huerta M, Gotham K, Pickles 
A, Kreiger A, Buja A, Lund S, Lord C (2013) Subcategories of 
restricted and repetitive behaviors in children with autism spec-
trum disorders. J Autism Dev Disord 43:1287–1297

8.	 Bodfish JW, Lecavalier L, Harrop C, Dallman A, Kalburgi SN, 
Hollway J, Faldowski R, Boyd BA (2022) Measuring the func-
tional impact of behavioral inflexibility in children with autism 
using the behavioral inflexibility scale: Clinical interview (BIS-
CI). J Autism Dev Disord 52:782–790

9.	 Brault MC, Degroote E, Van Houtte M (2023) Disparities in the 
prevalence of ADHD diagnoses, suspicion, and medication use 
between Flanders and Québec from the lens of the medicalization 
process. Health (London) 27:958–979

10.	 Brierley NJ, McDonnell CG, Parks KMA, Schulz SE, Dalal 
TC, Kelley E, Anagnostou E, Nicolson R, Georgiades S, Cros-
bie J, Schachar R, Liu X, Stevenson RA (2021) Factor structure 
of repetitive behaviors across autism spectrum disorder and 
attention-deficit/hyperactivity disorder. J Autism Dev Disord 
51:3391–3400

11.	 Budman CL, Bruun RD, Park KS, Lesser M, Olson M (2000) 
Explosive outbursts in children with Tourette’s disorder. J Am 
Acad Child Adolesc Psychiatry 39:1270–1276

12.	 Budman CL, Rockmore L, Stokes J, Sossin M (2003) Clinical 
phenomenology of episodic rage in children with Tourette syn-
drome. J Psychosom Res 55:59–65

13.	 Budman CL, Rosen M, Shad S (2015) Fits, Tantrums, and rages 
in TS and related disorders. Curr Dev Disord Rep 2:273–284

14.	 Burbidge C, Oliver C, Moss J, Arron K, Berg K, Furniss F, Hill L, 
Trusler K, Woodcock K (2010) The association between repeti-
tive behaviours, impulsivity and hyperactivity in people with 
intellectual disability. J Intellect Disabil Res 54:1078–1092

15.	 Chang S, Himle MB, Tucker BTP, Woods DW, Piacentini J (2009) 
Initial Psychometric properties of a brief parent-report instrument 
for assessing tic severity in children with chronic tic disorders. 
Child Fam Behav Ther 31:181–191

16.	 Charania SN, Danielson ML, Claussen AH, Lebrun-Harris LA, 
Kaminski JW, Bitsko RH (2022) Bullying victimization and 
perpetration among US children with and without Tourette syn-
drome. J Dev Behav Pediatr 43:23–31

17.	 Chen K, Budman CL, Diego Herrera L, Witkin JE, Weiss NT, 
Lowe TL, Freimer NB, Reus VI, Mathews CA (2013) Prevalence 
and clinical correlates of explosive outbursts in Tourette syn-
drome. Psychiatry Res 205:269–275

18.	 Coccaro EF (2012) Intermittent explosive disorder as a disorder of 
impulsive aggression for DSM-5. Am J Psychiatry 169:577–588

19.	 Conte G, Valente F, Fioriello F, Cardona F (2020) Rage attacks in 
Tourette syndrome and chronic tic disorder: A systematic review. 
Neurosci Biobehav Rev 119:21–36

20.	 Cox JH, Cavanna AE (2015) Irritability symptoms in Gilles de la 
Tourette syndrome. J Neuropsychiatry Clin Neurosci 27:42–47

21.	 Delgado-Rico E, Río-Valle JS, González-Jiménez E, Campoy C, 
Verdejo-García A (2012) BMI Predicts emotion-driven impulsiv-
ity and cognitive inflexibility in adolescents with excess weight. 
Obes (Silver Spring) 20:1604–1610

22.	 Dooley JM, Brna PM, Gordon KE (1999) Parent perceptions 
of symptom severity in Tourette’s syndrome. Arch Dis Child 
81:440–441

23.	 Emery RL, Levine MD (2017) Questionnaire and behavioral 
task measures of impulsivity are differentially associated with 
body mass index: A comprehensive meta-analysis. Psychol Bull 
143:868–902

24.	 Epstein NB, Baldwin LM, Bishop DS (1983) The McMaster fam-
ily assessment device. J Marital Fam Ther 9:171–180

25.	 Espinet SD, Graziosi G, Toplak ME, Hesson J, Minhas P (2022) 
A review of canadian diagnosed ADHD prevalence and incidence 
estimates published in the past decade. Brain Sci 12:1051

26.	 Figee M, Pattij T, Willuhn I, Luigjes J, van den Brink W, Goudri-
aan A, Potenza MN, Robbins TW, Denys D (2016) Compulsivity 
in obsessive–compulsive disorder and addictions. Eur Neuropsy-
chopharmacol 26:856–868

27.	 Freeman RD (2007) Tic disorders and ADHD: answers from a 
world-wide clinical dataset on Tourette syndrome. Eur Child 
Adolesc Psychiatry 16(Suppl 1):15–23

28.	 Gagnon M, Morand-Beaulieu S, Leclerc JB (submitted) Explo-
sive outbursts in children with Tourette syndrome: a closer look 
at family functioning dimensions

29.	 Greenberg E, Lazaroaie F, Budman C (2026) Explosive outbursts 
in Tourette syndrome and chronic tic disorders. In: Ganos C, 
Worbe Y (eds) Handb Clin Neurol. Elsevier, pp 97–109

30.	 Hayes AF (2013) Introduction to mediation, moderation, and 
conditional process analysis: A regression-based approach. In: 
Introduction to mediation, moderation, and conditional process 
analysis: A regression-based approach. Guilford Press, New 
York, NY, US, p xvii, 507-xvii, 507

31.	 Hirsch O, Chavanon ML, Christiansen H (2019) Emotional dys-
regulation subgroups in patients with adult Attention-Deficit/
Hyperactivity Disorder (ADHD): A cluster analytic approach. Sci 
Rep 9:5639

32.	 Hirschtritt ME, Lee PC, Pauls DL, Dion Y, Grados MA, Illmann 
C, King RA, Sandor P, McMahon WM, Lyon GJ, Cath DC, 
Kurlan R, Robertson MM, Osiecki L, Scharf JM, Mathews CA 
(2015) Lifetime prevalence, age of risk, and genetic relationships 
of comorbid psychiatric disorders in Tourette syndrome. JAMA 
Psychiatry 72:325–333

33.	 Institut national de santé publique du Québec (2019) Surveillance 
du trouble du déficit de l’attention avec ou sans hyperactivité 
(TDAH) au Québec

34.	 Jones A, Kang S, Shaffer RC, Erickson CA, Schmitt LM (2023) 
Behavioral inflexibility in fragile X syndrome: Accounts from 
caregivers and self-advocates. Front Psychol 14:1118652

35.	 Kano Y, Ohta M, Nagai Y, Scahill L (2010) Association between 
Tourette syndrome and comorbidities in Japan. Brain Develop 
32:201–207

36.	 Kempes M, Matthys W, de Vries H, van Engeland H (2005) Reac-
tive and proactive aggression in children–a review of theory, find-
ings and the relevance for child and adolescent psychiatry. Eur 
Child Adolesc Psychiatry 14:11–19

37.	 Kim YJ, Lim JA, Lee JY, Oh S, Kim SN, Kim DJ, Ha JE, Kwon 
JS, Choi JS (2017) Impulsivity and compulsivity in Internet gam-
ing disorder: A comparison with obsessive-compulsive disorder 
and alcohol use disorder. J Behav Addict 6:545–553

38.	 Krakowski AD, Cost KT, Anagnostou E, Lai MC, Crosbie J, 
Schachar R, Georgiades S, Duku E, Szatmari P (2020) Inattention 
and hyperactive/impulsive component scores do not differentiate 
between autism spectrum disorder and attention-deficit/hyperac-
tivity disorder in a clinical sample. Mol Autism 11:28



1 3

European Child & Adolescent Psychiatry

39.	 Lecavalier L, Bodfish J, Harrop C, Whitten A, Jones D, Pritchett 
J, Faldowski R, Boyd B (2020) Development of the Behavioral 
Inflexibility Scale for Children with Autism Spectrum Disorder 
and Other Developmental Disabilities. Autism Res 13:489–499

40.	 Leclerc J, O’Connor KP, Forget J, Lavoie ME (2011) Behavioral 
Program for Managing Explosive Outbursts in Children with 
Tourette Syndrome. J Dev Phys Disabil 23:33–47

41.	 Liu C, Rotaru K, Chamberlain SR, Ren L, Fontenelle LF, Lee 
RSC, Suo C, Raj K, Yücel M, Albertella L (2022) The moderat-
ing role of psychological flexibility on the association between 
distress-driven impulsivity and problematic internet Use. Int J 
Environ Res Public Health 19:9592

42.	 Menezes M, Rutten M, Anderson S, Linde J, Ibrahim K, Suk-
hodolsky DG (2025) Association of irritability with restricted, 
repetitive behaviors and social communication challenges in 
autistic youth. J Autism Dev Disord 55:4283–4290

43.	 Mol Debes NMM, Hjalgrim H, Skov L (2008) Validation of the 
presence of comorbidities in a Danish clinical cohort of children 
with Tourette syndrome. J Child Neurol 23:1017–1027

44.	 Morand-Beaulieu S, Grot S, Lavoie J, Leclerc JB, Luck D, 
Lavoie ME (2017) The puzzling question of inhibitory control 
in Tourette syndrome: A meta-analysis. Neurosci Biobehav Rev 
80:240–262

45.	 Morris L, Mansell W (2018) A systematic review of the relation-
ship between rigidity/flexibility and transdiagnostic cognitive and 
behavioral processes that maintain psychopathology. J Experi-
mental Psychopathol 9:2043808718779431

46.	 Müller-Vahl KR, Kayser L, Pisarenko A, Haas M, Psathakis N, 
Palm L, Jakubovski E (2020) The rage attack questionnaire-
revised (RAQ-R): assessing rage attacks in adults with Tourette 
syndrome. Front Psychiatry 10:956

47.	 Ozsivadjian A, Hollocks MJ, Magiati I, Happé F, Baird G, Absoud 
M (2021) Is cognitive inflexibility a missing link? The role of cog-
nitive inflexibility, alexithymia and intolerance of uncertainty in 
externalising and internalising behaviours in young people with 
autism spectrum disorder. J Child Psychol Psychiatry 62:715–724

48.	 Palm L, Haas M, Pisarenko A, Jakubovski E, Müller-Vahl KR 
(2021) Validation of the rage attack questionnaire-revised (RAQ-
R) in a mixed psychiatric population. Front Psychiatry 12:724802

49.	 Pollak Y, Benarroch F, Kanengisser L, Shilon Y, Benpazi H, Sha-
lev RS, Gross-Tsur V (2009) Tourette syndrome–associated psy-
chopathology: roles of comorbid attention-deficit hyperactivity 
disorder and obsessive-compulsive disorder. J Dev Behav Pediatr 
30:413–419

50.	 Pringsheim T, Hammer T (2013) Social behavior and comorbidity 
in children with tics. Pediatr Neurol 49:406–410

51.	 Puhalla AA, Ammerman BA, Uyeji LL, Berman ME, McCloskey 
MS (2016) Negative urgency and reward/punishment sensitivity 
in intermittent explosive disorder. J Affect Disord 201:8–14

52.	 Ram D, Chandran S, Sadar A, Gowdappa B (2019) Correlation 
of Cognitive Resilience, Cognitive Flexibility and Impulsivity in 
Attempted Suicide. Indian J Psychol Med 41:362–367

53.	 Ricketts EJ, McGuire JF, Chang S, Bose D, Rasch MM, Woods 
DW, Specht MW, Walkup JT, Scahill L, Wilhelm S, Peterson AL, 
Piacentini J (2018) Benchmarking treatment response in Tourette’s 
disorder: A psychometric evaluation and signal detection analysis 
of the Parent Tic Questionnaire. Behav Ther 49:46–56

54.	 Robertson Mary M, Cavanna Andrea E, Eapen V (2015) Gilles 
de la Tourette syndrome and disruptive behavior disorders: 

Prevalence, associations, and explanation of the relationships. J 
Neuropsychiatry Clin Neurosci 27:33–41

55.	 Sambrani T, Jakubovski E, Muller-Vahl KR (2016) New insights 
into clinical characteristics of Gilles de la Tourette syndrome: 
Findings in 1032 patients from a single German center. Front 
Neurosci 10:415

56.	 Sarason IG, Sarason BR, Shearin EN, Pierce GR (1987) A brief 
measure of social support: Practical and theoretical implications. 
J Social Personal Relationships 4:497–510

57.	 Sethi C, Harrop C, Zhang W, Pritchett J, Whitten A, Boyd BA 
(2019) Parent and professional perspectives on behavioral inflex-
ibility in autism spectrum disorders: A qualitative study. Autism 
23:1236–1248

58.	 Shaw P, Stringaris A, Nigg J, Leibenluft E (2014) Emotion dys-
regulation in attention deficit hyperactivity disorder. Am J Psy-
chiatry 171:276–293

59.	 Stephens RJ, Sandor P (1999) Aggressive behaviour in children 
with Tourette syndrome and comorbid attention-deficit hyperac-
tivity disorder and obsessive-compulsive disorder. Can J Psychia-
try 44:1036–1042

60.	 Sukhodolsky DG, Scahill L, Zhang H, Peterson BS, King RA, 
Lombroso PJ, Katsovich L, Findley D, Leckman JF (2003) Dis-
ruptive behavior in children with Tourette’s syndrome: Asso-
ciation with ADHD comorbidity, tic severity, and functional 
impairment. J Am Acad Child Adolesc Psychiatry 42:98–105

61.	 Thériault M-CG, Lespérance P, Achim A, Tellier G, Diab S, 
Rouleau GA, Chouinard S, Richer F (2014) ODD irritability is 
associated with obsessive–compulsive behavior and not ADHD 
in chronic tic disorders. Psychiatry Res 220:447–452

62.	 Townsend AN, Guzick AG, Hertz AG, Kerns CM, Goodman 
WK, Berry LN, Kendall PC, Wood JJ, Storch EA (2024) Anger 
outbursts in youth with ASD and anxiety: Phenomenology and 
relationship with family accommodation. Child Psychiatry Hum 
Dev 55:1259–1268

63.	 Tureck K, Matson JL, Cervantes P, Turygin N (2015) Autism 
severity as a predictor of inattention and impulsivity in toddlers. 
Dev Neurorehabil 18:285–289

64.	 Uddin LQ (2021) Cognitive and behavioural flexibility: neu-
ral mechanisms and clinical considerations. Nat Rev Neurosci 
22:167–179

65.	 Yu Y, Yu Y, Lin Y (2020) Anxiety and depression aggravate 
impulsiveness: the mediating and moderating role of cognitive 
flexibility. Psychol Health Med 25:25–36

66.	 Zhang M, Huang Y, Jiao J, Yuan D, Hu X, Yang P, Zhang R, 
Wen L, Situ M, Cai J, Sun X, Guo K, Huang X, Huang Y (2022) 
Transdiagnostic symptom subtypes across autism spectrum dis-
orders and attention deficit hyperactivity disorder: validated by 
measures of neurocognition and structural connectivity. BMC 
Psychiatry 22:102

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	﻿The role of behavioral inflexibility and impulsivity in explosive outbursts among youth with Tourette syndrome
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants
	﻿Measures
	﻿Procedures
	﻿Statistical analyses

	﻿Results
	﻿Discussion
	﻿References


