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Abstract

Approximately 50% of children with Tourette syndrome (TS) experience explosive outbursts marked by disproportionate
aggressive episodes. Although among the most disruptive manifestations of TS, their impact on family functioning remains
unclear. This study examined whether explosive outbursts predicted impairments across dimensions of family functioning.
A total of 289 parents of children aged 6-14 (M=10.6; 75% boys) with TS completed measures assessing tic severity,
explosive outbursts, and family functioning. Hierarchical regressions controlling for tics and comorbidities showed that
explosive outburst severity significantly predicted impairments in problem solving, role distribution, behavior control, and
general functioning, but not in affective responsiveness, affective involvement, or communication. Tics and comorbidities
were not significant predictors of any family functioning dimension. Findings suggest that explosive outbursts contribute
to organizational and regulatory difficulties, underscoring the importance of targeting these processes in interventions.
The absence of associations between explosive outbursts and affective dimensions highlights their distinct clinical profile.
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Background

Tourette syndrome (TS) is a neurodevelopmental disorder
involving persistent motor and phonic tics [1]. Tic expres-
sion varies over time and differs in frequency, intensity, and
location across individuals [1]. Tics typically begin between
ages 4 and 6 as simple motor tics, with phonic tics often
emerging one to two years later [28, 37]. Tic severity peaks
around ages 10 to 12 and generally decreases over time,
though some individuals may continue to experience per-
sistent or even worsening symptoms [26, 42]. The global
prevalence of TS is estimated at approximately 0.8% in chil-
dren and adolescents, with boys diagnosed two to four times
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more often than girls [30, 48, 49, 55]. Youth with TS often
face psychosocial difficulties, including stigmatization, that
can affect their daily lives [13, 43, 45].

In addition to coping with tics, up to 90% of individuals
with TS experience comorbid conditions, which can con-
tribute to or exacerbate functional impairments and reduce
health-related quality of life [8, 18, 23, 27]. Attention defi-
cit/hyperactivity disorder (ADHD) is the most common
comorbidity in childhood and frequently co-occurs with TS.
Obsessive-compulsive disorder (OCD), as well as anxiety
and disruptive behavior disorders, are also prevalent [14,
23, 27]. Individuals with TS show difficulties in inhibitory
control, encompassing challenges in regulating behavior,
speech, impulses, and emotional responses [40]. Given this,
such deficits in inhibition may contribute to a range of dis-
ruptive behaviors. These behaviors appear to fall along a
broad continuum of severity, ranging from mild opposition-
ality to severe dysregulated reactions.

At the end of this continuum are explosive outbursts,
which are marked by sudden, disproportionate verbal or
physical aggression relative to the trigger, accompanied by
a sense of loss of control [2, 7]. Their intensity and unpre-
dictability distinguish them from typical temper tantrums.
For example, a child may scream and throw objects in
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response to a minor disruption in routine [6]. Studies report
that around 50% of individuals with TS experience explo-
sive outbursts [12, 47]. These outbursts are more common
in children and are frequently associated with comorbid
ADHD and OCD [7, 10, 41]. Deficits in inhibitory control
inherent to TS, combined with impulsivity associated with
ADHD and cognitive rigidity associated with OCD, may
predispose children with TS to explosive outbursts. A low
frustration tolerance is a greater underlying cause of explo-
sive outbursts than deficits in social or emotional skills [32,
33]. When present in children, explosive outbursts are often
perceived by parents as one of the most disruptive aspects
of the syndrome [17, 24]. Parents of children with TS and
aggressive behaviors frequently question their parenting
abilities and express uncertainty about how to best sup-
port their child [16]. They also report a need for targeted
interventions to help their children regulate aggression
[22]. Because these behaviors occur primarily at home and
require parental management [2], they may have important
implications within the family.

Few studies to date have explored the impact of TS on
family functioning [3, 46, 53]. Family functioning can be
understood as the processes through which families carry
out the tasks necessary to support the physical, psychologi-
cal, and social development of their members [15]. Stud-
ies suggest that having a child with TS can disrupt family
functioning [19, 34, 46]. Children with TS engage less in
family activities, communicate less with adult family mem-
bers, and experience more familial conflict compared to
peers without a diagnosis [19]. While tic severity influences
family functioning, comorbid symptoms, particularly those
of ADHD and OCD, appear to have a greater impact [11,
19, 34, 53, 54]. Other studies have also examined the role
of disruptive behaviors on family functioning. Sukhodolsky
et al., [52] found that disruptive aggressive behaviors pre-
dicted family dysfunction beyond TS and ADHD diagnostic
status. This dysfunction was reflected in family members’
expression of anger and disagreement, as well as in levels
of commitment, help, and support. Converging evidence
also comes from intervention research, with evidence that a
therapeutic intervention for explosive outbursts in children
may lead to improvements in family functioning, particu-
larly in the quality of relationships between family mem-
bers and in family involvement [36]. Taken together, these
findings suggest that disruptive aggressive behaviors may
be associated with difficulties in emotional expression and
involvement within families.

Theoretical Framework

The McMaster Model offers a relevant framework to under-
stand family functioning and how it is impacted by explosive
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outbursts in families of children with TS. This model con-
ceptualizes family functioning across six dimensions [21].
These dimensions, validated in clinical, educational, and
research settings, are not intended to represent an exhaus-
tive list of components of family functioning, but rather
dimensions particularly useful in clinical contexts: (1) Prob-
lem solving: the family’s ability to resolve issues threaten-
ing its integrity and functioning; (2) Communication: the
clarity and directness of information exchange among mem-
bers; (3) Role distribution: the clarity and equitability of the
established behavior patterns through which family mem-
bers fulfill essential family functions (e.g., preparing meals,
comforting a child); (4) Affective responsiveness: the ability
to respond to stimuli with appropriate emotional quality and
intensity; (5) Affective involvement: the degree of interest
and value placed on each member’s interests; (6) Behavior
control: the behavioral standards and limits a family sets,
and how it regulates behavior across situations involving
safety, psychobiological needs, and socialization [21, 38].
This model allows to gain insight into how specific aspects
of family functioning can be disrupted by different symp-
toms. Despite evidence that TS and comorbid symptoms
can disrupt family functioning, the specific factors underly-
ing these difficulties remain unclear. In particular, explosive
outbursts, reported by parents as especially disruptive, have
not been directly examined in relation to specific dimen-
sions of family functioning. The McMaster Model therefore
provides a relevant framework to clarify which aspects of
family functioning are affected by explosive outbursts and
to guide targeted, family-centered interventions.

Objectives

The aim of this study was to assess whether explosive out-
burst severity predicts impairment in family functioning
across the six McMaster dimensions (problem solving,
communication, role distribution, affective responsive-
ness, affective involvement, behavior control) and general
functioning. Greater severity of explosive outbursts was
expected to be associated with greater impairment in affec-
tive responsiveness, affective involvement, and general
functioning.

Methods
Participants

Parents of children diagnosed with TS were recruited for this
study. Inclusion criteria were: (1) having a child between
the ages of 6 and 14 with a diagnosis of TS (as reported by
the parent); (2) residing with the child on at least a shared
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custody basis; (3) being able to read and understand either
French or English. The presence of comorbid conditions was
not considered an exclusion criterion. All participants pro-
vided written informed consent, and the study was approved
by the institutional ethics committee of the Université du
Québec a Montréal (project #2024—5786).

Procedure

Participants were recruited internationally through social
media networks between January 2024 and October 2025,
primarily via the platforms of the Association Québécoise
de la Tourette, the Association Francaise du Syndrome de
Gilles de la Tourette, and Tourettes Action. This study was
part of a larger research project examining the develop-
mental course of explosive outbursts in children with TS.
Parents accessed a single Qualtrics link where they first
reviewed the study information and provided informed
consent, after which they completed a series of validated
questionnaires. The median time to complete the full ques-
tionnaire was 42 min. For the present study, instruments
assessing sociodemographic information, child’s tic sever-
ity, explosive outbursts and family functioning were used.
All questionnaires were available in French and English.
Data cleaning excluded entries that were automated or
suspicious, duplicate submissions, and surveys completed
in less than 15 min. Participants who did not complete the
entire survey, but provided all required measures for this
study, were retained if their response time was proportion-
ate. Responses failing at least half of the attention checks
or containing more than 10% “I prefer not to answer” items
were not included in analyses.

Measures

Sociodemographic and clinical information were col-
lected using a custom questionnaire. It included items to
verify inclusion criteria and gather data on parent and child
demographics, household income, diagnosis, medication,
presence of explosive outbursts according to a specific defi-
nition, comorbid conditions, and family structure.

The severity of the child’s tics was assessed with the
Parent Tic Questionnaire (PTQ) [9, 44], a validated parent-
report measure. The PTQ evaluates the presence, frequency,
and intensity of 14 common motor tics and 14 vocal tics,
with an open field for additional tics. Frequency and inten-
sity are each rated on a 4-point Likert scale, yielding a
combined score for each tic (0-8) and a total severity score
ranging from 0 to 224 (motor: 0—112; vocal: 0—112).

Explosive outburst severity was measured using the Rage
Attack Questionnaire—Revised (RAQ-R) [41], a validated
instrument originally developed as a self-report measure

and adapted for parent-report in this study. The RAQ-R
comprises 22 items rated on a 4-point Likert scale (0-3),
yielding a total severity score ranging from 0 to 66. It is
the only available measure providing a severity index for
explosive outbursts in TS.

Family functioning was evaluated with the Family
Assessment Device (FAD) [4, 20, 50], a validated self-report
questionnaire based on the McMaster Model. The FAD
comprises 60 items rated on a 4-point Likert scale (1-4) and
provides a general score of family functioning, as well as six
scores reflecting the model’s dimensions: problem solving,
communication, roles, affective responsiveness, affective
involvement, and behavior control.

Statistical Analyses

All analyses were conducted using SPSS version 30.0
(macOS). Descriptive statistics were computed for sociode-
mographic variables. Prior to hypothesis testing, data were
screened for normality and outliers; assumptions of normal-
ity were met, and no extreme values required removal or
winsorization.

Primary Analyses

Hierarchical multiple regression analyses were conducted to
assess if explosive outburst severity predicted impairment
in family functioning dimensions. The analyses included
the six McMaster Model dimensions as well as general
functioning. Two models were tested for each variable.
Tic severity and the presence of comorbid conditions were
entered as control variables in Model 1 to account for their
established associations with family functioning in families
of children with TS [11, 19, 34]. Model 2 added explosive
outburst severity to evaluate its contribution to the predic-
tion of family functioning impairment.

Supplementary Analyses

To align with previous studies [11], we first treated comor-
bid conditions as “any co-occurring condition”, which
includes several conditions and introduces substantial het-
erogeneity. To assess robustness, we re-estimated hierar-
chical multiple regressions using a restricted comorbidity
set limited to ADHD and OCD. These two conditions com-
monly co-occur with TS and have been most consistently
linked to family functioning in prior studies of young people
with TS [19, 34].
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Results

A total of 733 entries were recorded in Qualtrics, of which
550 met the inclusion criteria. After excluding invalid
responses, 289 participants provided sufficient data to
address the study objectives. The participant flow diagram
is shown in Fig. 1.

Descriptive Analyses

Parent characteristics are presented in Table 1. Parents had
a mean age of 40.7 years (SD=5.6), and 95% identified as
women. Most resided in Canada (52%), France (21%), or
the United Kingdom (16%). The majority were married/
partnered with the child’s other parent (71%).

Child characteristics are presented in Table 2. Children
had a mean age of 10.6 years (SD=2.2), and 76% identified
as boys. Explosive outbursts were reported in 87%. Most
(94%) had at least one comorbid diagnosis, most commonly
ADHD (69%) and affective problems (61%).

Primary Analyses
Problem Solving

Model 1, which included the control variables, accounted
for 0.7% of the variance in problem solving (R? = 0.007)
and was not significant, F(2, 286)=1.01, p = .364. Add-
ing explosive outburst severity in Model 2 significantly
increased the explained variance (AR? = 0.036, p = .001).

Total number of Qualtrics
survey entries (n = 733)

Did not consent (n = 2)

Participants who consented
(n=1731)

Excluded participants (n = 181), with reasons*:

¢ Did not provide enough information to assess exclusion
criteria (n = 83)
No TS diagnosis (n = 30)
Child too young or too old (n = 63)
Parent does not live with child at least 50% of time (n = 11)
Someone other than parent responded (n = 13)

v

inclusion/exclusion criteria

Invalid responses (n = 261), with reasons”:

e Fake/robot responders (n = 35)

e Multiple entries from the same participant (n = 35)
Participants meeting ¢ Did not answer enough questionnaires for study objectives
(n=180)

(n=550) e Participant responded too fast (n = 2)

¢ Failed too many attention checks (n = 78)

e More than 10% of missing responses in RAQ-R (n=15) or
FAD (n=2)

v

Valid responses
(n=289)

Fig. 1 Participant flow diagram. *Some participants fulfilled multiple exclusion criteria. #Some participants were excluded from the analyses for

multiple reasons
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Table 1 Demographic characteristics of study participants (parents;
n=289)

Age in years, mean (SD) 40.7 (5.6)
Sex, number (%)

Males 20 (6.9%)
Females 269 (93.1%)
Gender, number (%)

Men 13 (4.5%)
Women 274 (94.8%)
Non-binary 2 (0.7%)
Ethnicity, number (%)

Caucasian/European 266 (92.0%)
Latin American 5(1.7%)
East Asian 3 (1.0%)
South Asian 1 (0.3%)
Native/First Nation 2 (0.7%)
Other! 9 (3.1%)
Prefer not to answer 3 (1.0%)

Country of residence, number (%)

Canada 151 (52.2%)
France 60 (20.8%)
United Kingdom 46 (15.9%)
United States of America 20 (6.9%)
Other? 12 (4.2%)
Parental relationship status, number (%)

Married/Partnered 205 (70.9%)
Divorced/Separated 72 (24.9%)
Single 9 (3.1%)
Widowed/Partner Deceased 1 (0.3%)
Prefer not to answer 2 (0.7%)

Child’s living arrangement if parents are not married/partnered,
number (%)

With mother 38 (13.1%)
With mother and her partner 18 (6.2%)
With father 2 (0.7%)
With father and his partner 0 (0.0%)
Shared custody 24 (8.3%)

SD: standard deviation
! Other ethnicity include Jewish, North African, mixed, Western

2 Other countries include Australia, Belgium, Brazil, Congo, Ireland,
Poland, Spain, Sweden, Venezuela

The final model accounted for 4.3% of the variance (R? =
0.043) and was significant overall, F(3, 285)=4.26, p =
.006. Explosive outburst severity was a significant positive
predictor of impairment in problem solving (§=0.19, p =
.001, 95% CI [0.08, 0.31]), whereas tic severity (p =—0.09,
p =.124,95% CI [-0.21, 0.02]) and presence of comorbid
conditions (f=0.04, p = .528, 95% CI [—0.08, 0.15]) were
not significant (see Table 3).

Communication

Model 1 (control variables) explained a small proportion of
the variance in communication (R? = 0.007) and was not

Table 2 Demographic and clinical characteristics of children
10.6 (2.2)

Age in years, mean (SD)
Sex, number (%)

Males 217 (75.1%)
Females 72 (24.9%)
Gender, number (%)

Boys 220 (76.1%)
Girls 66 (22.8%)
Non-binary 2 (0.7%)
Other! 1(0.3%)
Explosive outbursts, number (%)

Presence 252 (87.2%)
Absence 35 (12.1%)
Prefer not to answer 2 (0.7%)
Comorbid diagnoses, number (%)*

ADHD 200 (69.2%)

Affective problems (e.g. anxiety, depression) 177 (61.2%)
84 (29.1%)

81 (28.0%)

Sleep disorders
OCD

Learning disorders 70 (24.2%)
Developmental coordination disorder 36 (12.5%)
Autism 22 (7.6%)
Oppositional defiant disorder 10 (3.5%)
Neurological disorder (e.g. epilepsy) 7 (2.4%)
Sensory processing disorder 7 (2.4%)
Language disorder 4 (1.4%)
Other? 49 (17.0%)
Siblings, number (%)

Has siblings 240 (83%)
Only child 49 (17.0%)

ADHD: attention deficit hyperactivity disorder, OCD: obsessive-
compulsive disorder

SD: standard deviation
! Other gender include questioning gender identity

2 Other comorbid diagnosis include pending evaluations, subclini-
cal traits without formaldiagnosis, giftedness, hypersensitivity,
Pediatric Autoimmune Neuropsychiatric DisordersAssociated with
Streptococcal infections (PANDAS), post-traumatic stress disor-
der (PTSD),executive dysfunction, cyclical vomiting syndrome,
migraines, gastrointestinal disorders,attachment disorder, selective
mutism

*Several children were reported to have more than one comorbid
diagnosis

significant, F(2, 286)=1.05, p = .350. Adding explosive
outburst severity in Model 2 did not significantly improve
model fit (AR? =009, p =.099). The full model was not sig-
nificant overall, F(3, 285)=1.62, p = .185, with R =0.017.
No predictor reached significance: explosive outburst sever-
ity (=0.10, p = .099, 95% CI [-0.02, 0.22]), tic severity
(B=0.07, p = .271, 95% CI [-0.05, 0.18]), and presence of
comorbid conditions (B=0.01, p = .897, 95% CI [-0.11,
0.12]).
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Table 3 Hierarchical multiple regression with explosive outburst severity predicting problem solving, controlling for tic severity and presence of

comorbid conditions

Predictor B SE B B t p 95% CI for B 95% CI for B
Model 1

Tic severity -0.01 0.00 —0.06 -1.03 0.303 —0.01, 0.00 —0.18, 0.06
Comorbid conditions 0.71 0.66 0.06 1.06 0.289 —0.60, 2.01 —-0.05,0.18
Model 2

Tic severity —-0.01 0.00 -0.09 -1.54 0.124 —-0.02, 0.00 —-0.21, 0.02
Comorbid conditions 0.42 0.66 0.04 0.63 0.528 —0.88,1.72 —0.08, 0.15
Explosive outburst severity 0.03 0.01 0.19 3.27 0.001*** 0.01, 0.05 0.08, 0.31

R?=10.007 for Model 1; R? = 0.043, Significant F A=0.001 for Model 2; *** p <.001

Table 4 Hierarchical multiple regression with explosive outburst severity predicting role distribution, controlling for tic severity and presence of

comorbid conditions

Predictor B SE B B t p 95% CI for B 95% CI for B
Model 1

Tic severity 0.01 0.01 0.05 0.88 0.377 —0.01, 0.02 —0.06, 0.17
Comorbid conditions 2.10 1.14 0.11 1.85 0.065 —0.13,4.34 —-0.01, 0.22
Model 2

Tic severity 0.00 0.01 0.02 0.28 0.781 —0.01, 0.02 —0.10,0.13
Comorbid conditions 1.51 1.12 0.08 1.35 0.178 —0.69, 3.71 —0.04, 0.19
Explosive outburst severity 0.07 0.02 0.23 3.96 <0.001*** 0.04, 0.11 0.12,0.35

R?=0.015 for Model 1; R = 0.067, Significant F A<0.001 for Model 2; *** p <.001

Role Distribution

With control variables in Model 1, the model accounted
for 1.5% of the variance in role distribution (R? = 0.015),
and was not significant, (2, 286)=2.25, p = .107. Adding
explosive outburst severity in Model 2 produced a signifi-
cant improvement (AR? = 0.051, p <.001). The final model
accounted for 6.7% of the variance (R? = 0.067) and was
significant overall, F(3, 285)=6.80, p < .001. Explosive
outburst severity was a positive predictor of impairment in
role distribution (B=0.23, p < .001, 95% CI [0.12, 0.35]),
whereas tic severity (3=0.02, p = .781, 95% CI [-0.10,
0.13]), and presence of comorbid conditions (B=0.08,
p = .178, 95% CI [-0.04, 0.19]) were not significant (see
Table 4).

Affective Responsiveness

Model 1 (control variables) accounted for a small propor-
tion of the variance in affective responsiveness (R?=0.011),
and was not significant, F(2, 286)=1.59, p = .205. Adding
explosive outburst severity in Model 2 did not improve
model fit (AR* = 0.001, p = .590). The final model was
not significant, F(3, 285)=1.16, p = .326, with R* = 0.012.
Explosive outburst severity was not a significant predictor
(B =-0.03, p = .590, 95% CI [-0.15, 0.09]), nor were tic
severity (3=0.11, p = .072, 95% CI [-0.01, 0.23]) or pres-
ence of comorbid conditions (3=0.02, p = .752, 95% CI
[-0.10, 0.14]).
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Affective Involvement

Model 1 (control variables) explained a small proportion of
the variance in affective involvement (R? = 0.007), and was
not significant, F(2, 286)=1.05, p = .350. Adding explosive
outburst severity in Model 2 did not significantly improve fit
(AR*>=0.008, p =.121). The final model was not significant,
F(3, 285)=1.51, p = 212, with R? = 0.016. Explosive out-
burst severity was not a significant predictor (=0.09, p =
121, 95% CI [-0.02, 0.21]), nor were tic severity (B=0.05,
p = .375, 95% CI [-0.06, 0.17]) or presence of comorbid
conditions (B=0.04, p = .556, 95% CI [-0.08, 0.15]).

Behavior Control

Model 1, including control variables, accounted for a neg-
ligible portion of the variance in behavior control (R?* =
0.002), and was not significant, F(2, 286)=0.23, p = .796.
Adding explosive outburst severity in Model 2 significantly
improved model fit (AR? = 0.014, p = .046). Model 2 was
not significant overall, F(3, 285)=1.50, p = .216, with R?=
0.015. Explosive outburst severity was, however, a signifi-
cant predictor of impairment in behavior control (3=0.12, p
=.046, 95% CI [0.002, 0.24]), whereas tic severity (3=0.00,
p =.949, 95% CI [-0.11, 0.12]) and presence of comorbid
conditions (f=0.02, p =.789, 95% CI [-0.10, 0.13]) were
not significant predictors (see Table 5).
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Table 5 Hierarchical multiple regression with explosive outburst severity predicting behavior control, controlling for tic severity and presence of

comorbid conditions

Predictor B SE B B t p 95% CI for B 95% CI for B
Model 1

Tic severity 0.00 0.01 0.02 0.38 0.705 —0.01, 0.02 —0.09, 0.14
Comorbid conditions 0.47 0.89 0.03 0.53 0.599 —-1.28,2.21 —0.09, 0.15
Model 2

Tic severity 0.00 0.01 0.00 0.06 0.949 —0.01, 0.01 —0.11,0.12
Comorbid conditions 0.23 0.89 0.02 0.26 0.798 -1.52,1.98 —0.10,0.13
Explosive outburst severity 0.03 0.01 0.12 2.01 0.046* 0.001, 0.06 0.002, 0.24

R?=0.002 for Model 1; R? = 0.015, Significant F A=0.046 for Model 2; * p <.050

Table 6 Hierarchical multiple regression with explosive outburst severity predicting general functioning, controlling for tic severity and presence

of comorbid conditions

Predictor B SE B B t p 95% CI for B 95% CI for B
Model 1

Tic severity 0.00 0.01 —0.01 -0.22 0.830 —0.02, 0.02 —-0.13, 0.10
Comorbid conditions 2.66 1.42 0.11 1.88 0.062 —0.13,5.45 —-0.01,0.23
Model 2

Tic severity -0.01 0.01 -0.05 -0.80 0.423 —0.03, 0.01 —0.16, 0.07
Comorbid conditions 1.95 1.40 0.08 1.40 0.163 —0.80, 4.71 —0.03, 0.20
Explosive outburst severity 0.08 0.02 0.22 3.75 <0.001*** 0.04, 0.13 0.11,0.34

R?=0.012 for Model 1; R?=0.059 Significant F A<0.001 for Model 2; *** p <.001

General Functioning

Model 1 (control variables) accounted for 1.2% of the vari-
ance in general functioning (R*>=0.012), and was not signif-
icant, F(2, 286)=1.76, p = .174. Adding explosive outburst
severity in Model 2 significantly improved model fit (AR? =
0.047, p < .001). Model 2 accounted for 5.9% of variance
(R?=0.059), and was significant overall, F(3, 285)=5.93, p
<.001. Explosive outburst severity was a significant positive
predictor of impairment in general functioning (3=0.22, p <
.001, 95% CI [0.11, 0.34]), whereas tic severity (p = —0.05,
p =.423,95% CI [-0.16, 0.07]) and presence of comorbid
conditions (3=0.08, p = .163, 95% CI [—0.03, 0.20]) were
not significant (see Table 6).

Supplementary Analyses

To ensure that our findings were not dependent on how
comorbidity was operationalized, we conducted supple-
mentary analyses restricting comorbid conditions to ADHD
and OCD, two common and clinically relevant co-occurring
disorders in TS. Results were identical with respect to the
dimensions affected: the same domains reached (or failed
to reach) significance, and the direction and magnitude of
standardized coefficients, especially for explosive outburst
severity, were substantively unchanged. Model-level indi-
ces (R?, AR? F, p) mirrored the primary analyses without
differences of practical relevance. These findings indicate
that our conclusions are robust to the operationalization of

comorbidity, whether using a broad composite of conditions
or a restricted ADHD/OCD indicator.

Discussion

The present study aimed to examine whether explosive
outburst severity in children with TS predicts impairment
across distinct dimensions of family functioning, using the
McMaster Model as a guiding framework. We first exam-
ined the family dimensions affected by explosive outbursts.
Our findings indicate that, as expected, greater explosive
outburst severity is associated with impairments in gen-
eral family functioning, with effects in the small-to-mod-
erate range. General functioning, as measured by the FAD,
reflects overall satisfaction with family functioning [20,
35]. This result supports the idea that explosive outbursts
have a broad impact on family life. Rather than disrupting
isolated processes, these outbursts appear to affect multiple
aspects of family functioning, contributing to a global sense
of impairment. This finding aligns with previous research
indicating that parents consider explosive outbursts to be
the manifestation of TS that has the greatest impact on fam-
ily life [24].

Our results further indicate that greater explosive out-
burst severity predicts impairments in problem solving
and role distribution, with effects in the small-to-moder-
ate range. Together, these dimensions reflect core orga-
nizational processes within the family system. Problem
solving involves a structured process including problem
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identification, communication, development of alternative
action plans, implementation, and evaluation [21]. Recur-
rent explosive outbursts may disrupt this process at multiple
stages, as families must respond to outbursts combining
instrumental demands (e.g., managing daily routines) and
affective challenges (e.g., intense emotional reactions).
Rather than engaging in deliberate problem identification
and alternative planning, families may instead focus on
explosive outburst prevention or immediate de-escalation.
Over time, this may limit families’ capacity to resolve prob-
lems in ways that support overall functioning. With regard
to role distribution, it seems possible that parents and sib-
lings may adjust their behaviors to anticipate or avoid out-
bursts, leading to modifications in how responsibilities are
assumed within the family. For example, one parent may
assume increased responsibility for monitoring daily rou-
tine, while the other adapts by avoiding potentially trig-
gering situations. Although such adaptations may seem
effective in the short-term, they may also contribute to role
overload, blurred role boundaries, or reduced accountabil-
ity, undermining the clarity and stability of role distribution.
This interpretation is consistent with evidence showing that
family accommodation in children with TS is driven mainly
by aggressive behavior rather than tic severity, and includes
modifying the family routine or doing things for the family
that are usually the child’s responsibility [51].

Our findings also reveal that greater explosive outburst
severity predicts impairments in behavior control, with
effects in the small range. Effective behavior control involves
establishing clear standards for acceptable behavior, com-
bined with an appropriate degree of flexibility to adapt these
standards across situations [21]. In the context of explosive
outbursts, maintaining consistent and flexible behavior con-
trol may be particularly challenging. Families may oscillate
between overly rigid responses to prevent outbursts and per-
missive or inconsistent responses to avoid escalation. This
may contribute to a chaotic style of behavior where fam-
ily members are uncertain about which acceptable behavior
apply and how much latitude is allowed. These difficulties
may be exacerbated by the child’s behavioral inflexibility,
reflecting a tendency toward rigid behavior that limits adap-
tation to changing situational demands [31]. Behavioral
inflexibility is hypothesized to be associated with explosive
outbursts in TS [39]. Impairments in behavior control may
therefore reflect and interact with the child’s rigid respond-
ing, increasing challenges in establishing and maintaining
clear standards while remaining flexible across different
situations.

In contrast to the dimensions discussed above, three
dimensions of family functioning appear unaffected
by explosive outbursts. Contrary to hypotheses, affec-
tive responsiveness and affective involvement were not
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significantly affected by explosive outburst severity. These
findings suggest that, despite recurrent outbursts, families
may preserve their capacity to express emotions appropri-
ately and remain emotionally engaged. This contrast with
the findings of Sukhodolsky et al., [52], who reported that
disruptive aggressive behaviors in children were associated
with impairments in these affective dimensions. However,
there are fundamental differences between disruptive/oppo-
sitional behaviors and explosive outbursts. Unlike opposi-
tional behaviors, explosive outbursts are primarily driven
by a lack of control rather than by deliberate aggression or
attempts to obtain secondary gain [2, 7, 25, 32]. Children
who have explosive outbursts do not intend to provoke their
parent or violate rules, as observed in oppositional behaviors.
Explosive outbursts in TS have been described as unchar-
acteristic of children’s usual personality [5], in contrast to
the more persistent interpersonal tension observed in oppo-
sitional defiant disorder. Research on parental attributions
suggests that parents’ interpretations of children’s behavior,
particularly regarding intentionality, controllability, and
stability, shape their emotional responses and parenting
reactions [29]. Consequently, if explosive outbursts are per-
ceived as TS-related behaviors rather than deliberate acts of
defiance, it may help preserve parental affective responsive-
ness and involvement. Our findings also contrast with those
of Blanchet [36], who reported post-intervention improve-
ments in affective responsiveness and affective involve-
ment following an intervention for explosive outbursts,
suggesting that these dimensions may improve as outbursts
decrease. It seems possible that affective responsiveness and
involvement may be unrelated to explosive outbursts, but
could have changed because of treatment-induced changes
in parental capacities, including the acquisition of effective
management strategies and increased parental self-efficacy
[36]. Our findings also show that communication is not
affected by the severity of explosive outburst, suggesting
that these outbursts does not affect the clarity and directness
of information exchange among family members. This may
reflect families’ ability to distinguish between explosive
outbursts and everyday interactions, thereby maintaining
communication patterns outside of these outbursts.

Taken together, our findings suggest that, although
comorbidities such as ADHD or OCD are generally thought
to exacerbate impairments in family functioning [11, 19,
34], neither tic severity nor the presence of comorbid con-
ditions predicted any family functioning dimensions in the
present study. These results indicate that explosive outbursts
may have a unique impact beyond these more commonly
examined factors when considering family functioning.
This does not rule out the relevance of comorbid condi-
tions such as ADHD or OCD for understanding the etiol-
ogy of explosive outbursts or for guiding interventions, but
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suggests that the presence of comorbidities alone provides
limited information about the psychosocial consequences
experienced by families.

Clinical Implications

From a clinical perspective, our findings highlight several
implications for interventions targeting explosive outbursts
in young people with TS. The dimensions of family func-
tioning associated with explosive outburst severity, problem
solving, role distribution and behavior control, represent
processes that may be particularly well suited to brief or
group-based interventions. These dimensions involve
observable, concrete family practices, such as how prob-
lems are addressed, responsibilities are distributed, and
behavioral expectations are established. These processes
can be addressed through psychoeducation and parental
skills-based interventions aimed at enhancing organization,
consistency, and flexibility within the family system.

Prior work on interventions for explosive outbursts
reported significant decreases in outburst frequency, while
intensity showed no measurable change [33]. Yet qualita-
tive findings from the same study indicate that parents
nonetheless perceived improvements in outburst intensity,
along with positive repercussions on the family [33]. These
qualitative findings suggest that clinical improvement may
occur even when objective indicators of intensity remain
unchanged, consistent with evidence showing that improve-
ments in family functioning may be driven by enhanced
parental strategies and increased parental self-efficacy
rather than by changes in explosive outburst intensity [36].
Targeting problem solving, role distribution, and behavior
control may, in this case, help reduce the impact of explo-
sive outbursts on family functioning, even when outburst
intensity is more resistant to change.

Finally, our findings align with parents’ reported need
for targeted interventions to help regulate aggression in
children with TS [22]. By demonstrating that explosive
outbursts are associated with impairments across distinct
dimensions of family functioning, the present study sup-
ports the clinical relevance of interventions that specifically
address explosive outbursts and their functional impact on
family life. Interventions that combine strategies to manage
outbursts with support aimed at strengthening family prob-
lem solving, role distribution, and behavior control may be
particularly well suited to address families’ needs in this
population.

Strengths and Limitations

This study includes a relatively large and international sam-
ple, which strengthens the robustness and generalizability

of the findings across diverse family contexts. The use of
a validated measure of explosive outburst severity (RAQ-
R) is an additional strength, as few studies have assessed
explosive outbursts using a standardized severity measure.
The focus on the specific impact of explosive outbursts
across distinct dimensions of family functioning provides
findings with direct clinical implications for interventions
targeting explosive outbursts in young people with TS.
Despite this, data were collected through an online sur-
vey, which may have increased attrition during question-
naire completion, relied on subjective interpretations of
self-report items, and introduced selection biases. Given the
focus of this study, parents who chose to participate may
also have been those whose children have a more complex
presentation of TS. It is therefore possible that the sam-
ple may not reflect the experiences of the average parent
of a child with TS. In addition, comorbid conditions were
reported by parents in terms of their presence rather than
severity in order to reduce the length of the survey, which
may overlook their potential impact on family functioning.

Future Directions

Future research could use longitudinal designs to examine
how changes in explosive outburst severity over time relate
to variations in specific dimensions of family functioning,
informing causal relationships between these factors. More-
over, incorporating the perspectives of children and ado-
lescents themselves would provide a more comprehensive
understanding of explosive outbursts and family function-
ing, as their perceptions may differ from parent reports and
capture aspects not fully reflected in parental ratings.

Conclusion

The present study demonstrates that greater explosive out-
burst severity in children with TS predicts impairments in
general family functioning, problem solving, role distri-
bution, and behavior control. These findings suggest that
explosive outbursts have a broad impact on family life,
while also affecting core organizational processes and the
family’s ability to maintain consistent behavioral standards
across situations. In contrast, explosive outburst severity did
not significantly predict impairments in affective respon-
siveness, affective involvement, and communication. These
findings suggest that the episodic and non-deliberate nature
of these outbursts, driven by loss of control rather than
intentional aggression, may limit their impact on affective
dimensions, and that families may preserve typical interac-
tion patterns outside of outburst episodes. Taken together,
these results highlight the unique impact of explosive
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outbursts on family functioning, beyond tic severity and
comorbid conditions, and underscore the importance of tar-
geting specific family processes in interventions for families
of young people with TS.
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