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Abstract

BACKGROUND

Tourette syndrome (TS) is recognized as a neurodevelopmental disorder pro-
foundly influenced by familial factors, particularly family functioning. However,
the relationship among family functioning, tic severity, and quality of life in
individuals with TS during childhood and adolescence remains unclear. We
hypothesized that family functioning plays a role in the association between the
severity of TS and quality of life in children.

AIM
To determine the role of family functioning in the relationship between TS
severity and quality of life.

METHODS

This study enrolled 139 children (male/female = 113/26) with TS. We assessed tic
severity using the Yale Global Tic Severity Scale, quality of life via the Tourette
Syndrome Quality of Life Scale, and family functioning through the Family Asse-
ssment Device. Our analysis focused on correlating these measures and exploring
the mediating role of family functioning in the relationship between tic severity
and quality of life. Additionally, we examined if this mediating effect varied by
gender or the presence of comorbidity.

RESULTS

We found that family communication dysfunction had a significant mediating
effect between tic severity and both psychological symptoms (indirect effect: B =
0.0038, 95% confidence interval: 0.0006-0.0082) as well as physical and activities of
daily living impairment (indirect effect: B = 0.0029, 95% confidence interval:
0.0004-0.0065). For vocal tic severity, this mediation was found to be even more
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pronounced. Additionally, in male participants and those without attention deficit hyperactivity disorder, the
mediating effect of family communication dysfunction was still evident.

CONCLUSION
Our study highlights the impact of family functioning on the tic severity and the quality of life in children. This
relationship is influenced by gender and comorbid conditions like attention deficit hyperactivity disorder.

Key Words: Tourette syndrome; Family functioning; Quality of life; Tic severity; Children and adolescents
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Core Tip: This was a retrospective study using a mediating effect model designed to investigate the role of family functioning
in the relationship between Tourette syndrome severity and quality of life in children. The abnormal family communication
function significantly mediated the relationship between the severity of Tourette syndrome and the quality of life of children.
The effect was different between boys and girls and between children with and without attention-deficit hyperactivity
disorder.
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INTRODUCTION

Tourette syndrome (TS) is a prevalent neurodevelopmental disorder in children and adolescents[1] characterized by the
presence of multiple motor tics and at least one vocal tic. These symptoms persist for more than a year and typically
manifest before 18 years of age, with the initial onset commonly occurring between ages 4 and 6 years[2]. The prevalence
of TS is 0.3% to 0.9%[3-5] and is approximately three to four times higher in men than in women[6-8]. Notably, TS
frequently co-occurs with other mental disorders, most commonly attention deficit hyperactivity disorder (ADHD),
affecting 55%-60% of TS cases[9]. Individuals with severe TS, especially when accompanied by comorbidities[10], exhibit
functional impairment in daily life, such as in situations of learning[11], social interaction[12], entertainment[4], and
family[4], thereby diminishing the quality of life for affected children[3,4,13,14]. With increasing tic severity, functional
impairment increases[13].

Accumulating evidence underscores the influence of the family environment on TS, with factors such as changes in
caregivers[15], shifts in family structure[16], and poor parenting styles[17,18]. The hostile couple relationship and nuclear
family structure could increase the incidence of TS, especially in boys[16]. In particular, the internal quality of the family
(i.e., family functioning) may be a more critical factor affecting the mental health of family members[19], which has been
verified in a variety of neurodevelopmental disorders, including autism spectrum disorder[20,21], pervasive develop-
mental disorders[20], ADHDI[22,23], and TS[17,24]. The basic function of the family is to provide certain basic conditions
for the healthy development of family members in physical, psychological, and social aspects[25]. Family functioning,
which is the ability of the family system to complete a series of tasks (such as solving daily problems, coping with family
emergencies, and adapting and promoting the development of the family and its members), is the core of the operation
process of the family system. A study by Vermilion ef al[17] revealed that youths with tic disorders experience lower
quality of life and poorer family functioning than their peers without these conditions. The more severe the tics are, the
more pronounced the negative impact on family functioning[24]. In addition, adverse family functioning is linked to
behavioral problems in children with TS[26,27]. In research exploring TS comorbidity and family functioning, ADHD co-
occurrence was linked to increased parenting stress[28]. Despite these insights, the intricate interplay among family
functioning, tic severity, and quality of life in TS patients during critical developmental stages of childhood and
adolescence remains insufficiently explored.

To address these issues, we employed 139 children aged 6-18 years from the Department of Psychiatry and Psychology
at Beijing Children’s Hospital. We used the Yale Global Tic Severity Scale (YGTSS) to assess the severity of TS, the Gilles
de la Tourette Syndrome-Quality of Life Scale (GTS-QoL) to assess the quality of life of children with TS, and the
McMaster Family Assessment Device (FAD) to assess family functioning. We propose the following hypotheses: (1) Tic
severity and the quality of life of TS children are related to family functioning; (2) Family dysfunction mediates the
association between tic severity and quality of life in children with TS; and (3) The mediating effect of family functioning
is affected by sex and the presence of ADHD.
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MATERIALS AND METHODS

Participants

We recruited 154 participants from the outpatient department of the Department of Psychiatry and Psychology at Beijing
Children’s Hospital, Capital Medical University from May 1, 2022 to October 1, 2023. The inclusion criteria were as
follows: (1) Aged between 6 and 18 years; (2) Diagnosed with TS according to DSM-V criteria, with possible comorbidity
of ADHD or obsessive compulsive disorder; (3) Normal intellectual functioning for questionnaire completion; and (4)
Absence of physical disabilities. The exclusion criteria were as follows: (1) History or current comorbidity of childhood
schizophrenia, mood disorders, autism spectrum disorder, or intellectual disability; (2) History or current comorbidity of
neurological disorders such as epilepsy or traumatic brain injury; (3) History or current comorbidity of other severe
physical illnesses; and (4) Inability to complete assessments. We ultimately included a total of 139 individuals (male/
female = 113/26) aged 6-18 years (mean + SD =10.3 £ 2.3).

Assessments

Evaluation of tic severity: In our study, we used the Chinese version of the YGTSS as a tool to assess tic severity[29-31].
The YGTSS is a scale evaluated by clinical doctors, and is commonly used to assess tic severity in children and
adolescents. The YGTSS includes multiple tic symptoms, which can be divided into four categories: Simple vocalizations,
complex vocalizations, simple motor movements, and complex motor movements. It scores tics based on frequency,
intensity, complexity, and interference with daily activities, providing separate scores for motor tics, vocal tics, and
overall severity, each ranging up to 25, 25, and 50, respectively. Additionally, it independently assesses impairment
caused by tics (0-50) and incorporates it into the total tic score. The Chinese version of the YGTSS has demonstrated
robust reliability and validity[32], making it an appropriate tool for assessing tic disorders in the Chinese population.

Evaluation of quality of life: The GTS-QoL is a specific self-report questionnaire used to assess the quality of life of
children and adolescents with TS[30,31] that indirectly reflects their functional impairment. The scale consists of 27 items,
assessing the impact on the psychological, physical and activities of daily living, obsessive-compulsive behavior, and
cognitive ability. A higher score indicates a poorer quality of life. Additionally, it features a visual analog scale, which
measures life satisfaction in children with TS, with scores ranging from 0 (poorest state) to 100 (best state). The GTS-QoL
has good internal consistency, test-retest reliability, and convergent validity[31,33,34].

Assessment of family functioning: The FAD is used to assess family functioning[35-37]. This self-administered screening
questionnaire effectively identifies potential issues within the family system and objectively reflects the situation of
family functioning. The scale consists of 60 items, divided into seven dimensions: Problem-solving, communication, role,
effective responsiveness, effective involvement, behavioral control, and general functioning. The higher the score, the
more evident the issues in that particular dimension. The FAD is well-established for its reliability and validity in
assessing family functioning[36,38].

Statistical analysis

The Shapiro-Wilk test was applied to assess data normality. Categorical data are presented as frequencies and
percentages, whereas continuous data are presented as the means + SD or medians and interquartile ranges, depending
on their distribution. Spearman correlation analysis was used to examine the relationship among tic severity, family
functioning, and quality of life. First, bivariate correlation analysis was performed on the scores of the YGTSS, including
the total score, motor tic score, and vocal tic score; the scores of the GTS-QoL, including psychological symptoms,
obsessive-compulsive symptoms, physical and activities of daily living impairment, cognitive function impairment, and
global life satisfaction; and the problem-solving, communication, role, effective responsiveness, effective involvement,
behavior control and general functioning scores of the FAD. Second, the mediating effect of the family functioning score
between the YGTSS score and the TS quality of life score was analyzed. The dimensions of the FAD that are were related
to the total score of the YGTSS and either dimension of the GTS-QoL were extracted. The SPSS plug-in process macro
program Model 4 was used for bootstrap sampling to test the mediating effect, and the sampling number was set to 5000.
The significance was judged according to the 95% confidence intervals (Cls) of the parameters. Finally, we verified
whether the mediating effect of family functioning still exists in children of different genders and with or without
comorbid ADHD. The procedure was replicated to assess the variability of mediation effects by sex and the existence of
comorbid ADHD. Statistical significance was set at a = 0.05, and P < 0.05 was considered statistically significant. The data
were analyzed using SPSS version 26.

RESULTS

Distribution of general information

A total of 154 subjects were recruited from the psychiatry clinic of Beijing Children’s Hospital, Capital Medical
University. After applying the inclusion and exclusion criteria, 139 participants (113 males and 26 females) aged 6-17
years (mean + SD = 10.3 + 2.3) were included, with a male-to-female ratio of 4.3:1. The detailed demographic and general
information of the study cohort is presented in Table 1.
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Table 1 Demographic information of children with Tourette syndrome

Item Total (n=139) Male (n=113) Female (n=26)  With ADHD (n=52) Without ADHD (n = 87)
Sex

Male, 1 (%) 113 (81.30) - - 45 (86.50) 68 (78.20)

Female, 11 (%) 26 (18.70) - - 7 (13.50) 19 (21.80)
Age [M (P25, P75)] 10 (9, 12) 10 (9, 12) 10 (9, 11) 10 (9, 12) 10 (9, 12)

YGTSS Score [M (P25, P75)]

Total tic 23 (16, 30) 22 (16, 28) 27 (17, 31) 19 (12, 26) 24 (18, 32)
Motor tic 13 (10, 15) 13 (10, 15) 14 (10,17) 12 (9, 15) 13 (11, 16)
Vocal tic 7(0,11) 7(0,11) 8(0,11) 6(0,9) 8(0,11)

GTS-QoL Score [M (P25, P75)]

Obsessive-compulsive 0.40 (0.00, 0.80) 0.40 (0.00, 0.70) 0.40 (0.20, 0.80) 0.20 (0.00, 0.60) 0.40 (0.00, 0.80)

Psychological 0.70 (0.30, 1.50) 0.60 (0.30, 1.30) 1.00 (0.60, 1.60) 0.70 (0.40, 1.20) 0.70 (0.20, 1.50)

Cognitive impact 0.80 (0.30, 1.50) 0.80 (0.30, 1.50) 0.90 (0.50, 1.60) 0.90 (0.80, 1.80) 0.80 (0.30, 1.50)

Physical and activities of daily 0.40 (0.10, 0.90) 0.40 (0.10, 0.80) 0.50 (0.10, 1.00) 0.40 (0.10, 0.70) 0.40 (0.10, 1.00)
living

Visual analogue scale 80 (60, 100) 80 (60, 100) 80 (60, 80) 80 (60, 100) 80 (60, 100)

FAD Score [M (P25, P75)]

General functioning 2.00(1.80,2.30)  2.00(1.80,2.40) 2.0 (1.80, 2.30) 220 (1.90, 2.40) 2.00 (1.70, 2.30)
Problem-solving 2.00(1.80,2.30)  2.00(1.80,2.30) 2.0 (1.80, 2.30) 2.00 (1.80, 2.30) 2.00 (1.80, 2.30)
Communication 230(2.00,2.60)  2.30(2.00,2.60) 230 (2.10,2.70) 230 (1.90, 2.60) 2.30 (2.00, 2.60)
Roles 220(2.00,250)  2.20(2.00,250)  2.20 (1.90, 2.40) 220 (2.00, 2.50) 2.20 (1.90, 2.50)
Effective responsiveness 230(2.00,250)  2.30(2.00,250)  2.20 (1.80, 2.50) 230 (220, 2.70) 220 (1.80, 2.50)
Effective involvement 230 (210,2.60)  2.30(210,2.60)  2.40 (2.00, 2.70) 2.40 (230, 2.70) 2.30 (2.00, 2.60)
Behavior control 230 (210,2.60) 230 (210,2.60) 230 (2.00, 2.40) 230 (2.10, 2.60) 2.30 (2.10, 2.40)

ADHD: Attention deficit hyperactivity disorder; YGTSS: Yale Global Tic Severity Scale; GTS-QoL: Gilles de la Tourette Syndrome-quality of Life Scale;
FAD: Family Assessment Device.

Correlations among tic severity, family functioning, and quality of life

We first explored the relationship between tic severity and family functioning. We found that overall tic severity was
significantly positively correlated with general dysfunction, communication dysfunction, and effective responsiveness
dysfunction, as identified by the FAD (all P < 0.01). Furthermore, the severity of vocal tics was notably associated with
abnormalities in communication functioning (P < 0.01) and effective responsiveness (P < 0.05) within the FAD (Table 2).

We subsequently examined the link between tic severity and quality of life in children with TS. Our results revealed a
significant positive correlation between overall tic severity and the presence of obsessive-compulsive symptoms, psycho-
logical symptoms, physical and activities of daily living impairments, as measured by the GTS-QoL (all P < 0.01).
Specifically, motor tic severity was correlated with physical and activities of daily living impairments (P < 0.05).
Additionally, vocal tic severity was positively correlated with psychological symptoms (P < 0.05), physical and activities
of daily living impairments (P < 0.01) (Table 2).

Finally, we investigated the relationships between various aspects of family functioning and quality of life. We found
that obsessive-compulsive symptoms in the GTS-QoL were positively correlated with general dysfunction (P < 0.05) and
communication dysfunction (P < 0.01) in the FAD. Psychological symptoms in the GTS-QoL were positively correlated
with general dysfunction, problem-solving dysfunction, communication dysfunction, and effective responsiveness
dysfunction in the FAD (all P < 0.05), with general dysfunction exhibiting the strongest association. Furthermore,
cognitive impairment in the GTS-QoL was also positively correlated with general dysfunction and communication
dysfunction in the FAD (all P < 0.05). Physical and activities of daily living impairments, as assessed by the GTS-QoL,
correlated positively with general dysfunction, communication dysfunction, and role dysfunction (all P < 0.05). The
visual analog scale (reflection of life satisfaction) scores on the GTS-QoL were negatively correlated with general
dysfunction, communication dysfunction, and role dysfunction scores on the FAD (all P < 0.05) (Table 2).
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Table 2 Correlations among tic severity, family functioning, and quality of life

GTS- GTS-QoL-
YoTss. Yorss- YGTSS- FAD- FAD-  pap. FAD- FAD-offective D FAD-  GTS-Qol- rgqor.  STSOL ol visual
r . motor  vocal general problem- o . effective behavior obsessive- . cognitive .
total tic communication roles responsiveness psychological physical analogue

tic tic functioning solvin involvement control  compulsive impact
: g P P and ADL scale

YGTSS-total tic  1.00 - = = = = - - - - - - - _ -
YGTSS-motor ~ 0.58" 1.00 = o - . - - - - i, ; - B i
tic
YGTSS-vocal tic  0.70° 0.25" 1.00 o - - - - - - : i i - .
FAD-general 0.25" 0.08 0.16 1.00 - - - - - - . - - _ B,
functioning
FAD-problem-  0.07 -0.02 0.15 0.50" 1.00 = . = - - - - _ g _
solving
FAD- 0.30° 0.14 0.28" 0.68" 0.36" 1.00 = = - - - . B - .
communication
FAD-roles 0.16 0.00 0.08 0.70" 0.29" 0.61" 1.00 - = o - - - - -
FAD-effective ~ 0.27° 0.12 0.18° 0.72° 0.38" 0.70° 0.64° 1.00 = = . - - - -
responsiveness
FAD-effective  0.05 0.01 -0.03 0.50" 0.01 0.39" 052" 047" 1.00 = = . - - ,
involvement
FAD-behavior ~ 0.14 0.05 0.06 0.38" 0.14 0.26" 036" 042" 0.32° 1.00 = = = = =
control
GTS-QoL- 0.27° 0.12 0.13 0.18" 0.16 0.24" 0.08 0.14 -0.02 0.03 1.00 = - = =
obsessive-
compulsive
GTS-QoL- 0.30° 0.11 0.21° 0.32" 0.26" 0.30° 015  0.20° 0.07 0.16 0.64" 1.00 = = -
psychological
GTS-QoL- 0.15 0.16 0.06 0.20° 0.10 0.20° 013 016 0.13 0.12 0.54" 0.66" 1.00 = -
cognitive impact
GTS-QoL- 0.34° 0.21° 0.25" 0.22° 0.08 0.31° 0.20° 0.13 0.06 0.14 0.63" 0.69" 0.52" 1.00 =
physical and
ADL
GTS-QoL-visual -0.15 -0.09 -0.07 -0.26" -0.14 -0.26" -0.18" -0.16 -0.09 -0.04 -0.35" -0.50" -0.36" -0.37" 1.00

analogue scale
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ap < 0.05.
bp < 0.01.

YGTSS: Yale Global Tic Severity Scale; FAD: Family Assessment Device; GTS-QoL: Gilles de la Tourette Syndrome-quality of life Scale; ADL: Activities of daily living.

JRaishideng®

The mediating role of family functioning in the relationship between tic severity and quality of life

To investigate the mediating role of family functioning in the relationship between tic severity and quality of life in
children with TS, a mediation analysis was performed. We considered tic severity as the independent variable, family
communication functioning as the mediator, and quality of life as the dependent variable. The analysis revealed that
family communication partially mediated the relationship between total tic severity and both psychological symptoms
(indirect effect: B = 0.0038, 95%CI: 0.0006-0.0082; Figure 1A) and physical and activities of daily living impairment
(indirect effect: B = 0.0029, 95%CI: 0.0004-0.0065; Figure 1B). In contrast, it fully mediated the relationship between vocal
tic severity and both psychological symptoms (indirect effect: B = 0.0089, 95%CI: 0.0022-0.0177; Figure 1C) and physical
and activities of daily living impairment (indirect effect: B = 0.0063, 95%CI: 0.0013-0.0133; Figure 1D).

Validation of sex and comorbidity on the mediation model

To verify gender differences in the mediating effects, our study revealed that the mediating effect of family commu-
nication functioning between total tic severity and physical and ADL impairments persisted in males, indicating complete
mediation (indirect effect: B = 0.0031, 95%CI: 0.0003-0.0073; Figure 2A). However, these mediating effects were not
observed in females (indirect effect: B = 0.0002, 95%CI: -0.0080 to 0.0076). In addition, the full mediating effect of family
communication between vocal tic severity and both physical and activities of daily living impairments (indirect effect: B =
0.0062, 95%CI: 0.0007-0.0114; Figure 2B) and psychological symptoms (indirect effect: B = 0.0077, 95%CI: 0.0005-0.0176;
Figure 2C) was also observed in males but not in females. These findings suggest a gender-specific influence of family
functioning on the mediation effect.

To ascertain the impact of comorbid ADHD on the mediation effect, we found that in the subset of children without
ADHD, family communication fully mediated the relationship between tic severity and psychological symptoms (indirect
effect: B = 0.0066, 95%ClI: 0.0008-0.0139; Figure 3A). This mediating effect was also observed for vocal tic severity and
psychological symptoms (indirect effect: B = 0.0120, 95%CI: 0.0017-0.0248; Figure 3B). However, no mediating effect of
family functioning was observed in children with comorbid ADHD. These results indicate that the mediating role of
family functioning is contingent upon the presence or absence of ADHD.

DISCUSSION

Our study revealed that family functioning, particularly in terms of family communication, plays a mediating role in the
relationship between tic severity and quality of life in children with TS. Specifically, family communication dysfunction
was found to be positively associated with overall tic severity, vocal tic severity, obsessive-compulsive symptoms,
psychological symptoms, physical and activities of daily living impairments, and cognitive impairment in children with
TS. Importantly, the mediating effect of family communication was consistent between male children with TS and those
without ADHD. The findings highlight the importance of evaluating family functioning to understand the quality of life
of children with TS and provide new evidence for clinical interventions aimed at improving family communication and
overall functioning.
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Figure 1 The mediating effect of family functioning on the relationship between tic severity and quality of life. A: Mediating effect of family
functioning on the relationship between total tic severity and psychological symptoms; B: Mediating effect of family functioning on the relationship between total tic
severity and physical and activities of daily living impairments; C: Mediating effect of family functioning on the relationship between vocal tic severity and
psychological symptoms; D: Mediating effect of family functioning on the relationship between vocal tic severity and physical and activities of daily living impairment.
Cl: Confidence interval; GTS-QoL.: Gilles de la Tourette Syndrome-Quality of Life Scale; YGTSS: Yale Global Tic Severity Scale; FAD: Family Assessment Device; C:
Communication; ADL: Activities of daily living. 2P < 0.05, °P < 0.01.
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Figure 2 The mediating effect of family functioning on the relationship between tic severity and quality of life in males. A: Mediating effect of
family functioning on the relationship between total tic severity and physical and activities of daily living impairments; B: Mediating effect of family functioning on the
relationship between vocal tic severity and physical and activities of daily living impairments; C: Mediating effect of family functioning on the relationship between
vocal tic severity and psychological symptoms. Cl: Confidence interval; GTS-QoL: Gilles de la Tourette Syndrome-Quality of Life Scale; YGTSS: Yale Global Tic
Severity Scale; FAD: Family Assessment Device; C: Communication; ADL: Activities of daily living. 2P < 0.05, °P < 0.01.

Our results are consistent with previous findings that the severity of TS is associated with worse quality of life in
children, as severe tics adversely affect daily activities, learning, and social interaction[13,39,40]. The severity of TS is
positively correlated with psychological symptoms, obsessive-compulsive symptoms, and physical and activities of daily
living impairment. This aligns with Cavanna et al[41] and other large-scale studies[42], indicating that higher tic severity
predicts worse quality of life and poorer outcomes across various functional domains, including the home. Children with
severe tics may suffer from more discrimination and rejection, multiple pressures, and more attention, which may have a
certain impact on their psychology and are prone to emotional and cognitive problems. Children with severe motor tics
may have more self-injury, causing damage to the body, and may also have an impact on the motor functioning of
children because of limb tics. Families of children with severe tics may also experience greater parenting stress, which
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Figure 3 The mediating effect of family functioning on the relationship between tic severity and quality of life in children without attention
deficit hyperactivity disorder. A: Mediating effect of family functioning on the relationship between total tic severity and psychological symptoms; B: Mediating
effect of family functioning on the relationship between vocal tic severity and psychological symptoms. Cl: Confidence interval; GTS-QoL: Gilles de la Tourette
Syndrome-Quality of Life Scale; YGTSS: Yale Global Tic Severity Scale; FAD: Family Assessment Device; C: Communication; ADL: Activities of daily living. 2P <
0.05,°P<0.01.

may affect the mental health of parents and the family environment. All of the above effects may contribute to poorer
quality of life in children with severe TS, and our study puts more emphasis on the influence of family. However,
contrasting findings by Huisman-van Dijk et al[43], Vermilion ef al[17] and other studies[44] suggest that TS severity itself
might not impact children’s quality of life, emphasizing the role of comorbidities such as ADHD. The complexity of
comorbidities, sample sizes, and assessment tools could account for these differing findings.

Our findings indicate a correlation between TS severity and family functioning, which is influenced by factors such as
family structure, relationships and atmosphere of family members, economic status, parenting styles, parental education
and specific events encountered by the family. Notably, lower maternal education was associated with a greater risk of TS
[11]. Abnormalities in total family functioning, communication functioning and emotional reaction functioning are
positively correlated with the severity of TS. This aligns with previous studies showing that parents of children with TS
have lower self-esteem[45], greater caregiver burden[46] (i.e., children with TS cause more adverse consequences for their
caregivers), more family conflict, difficulty in family activities, lower quality of parent-child interaction, and more
parental communication difficulties, which are related to the severity of TS[47]. Parents of children with more severe TS
reported more difficulty caring for their children and more parenting frustrations[48]. In families with more children with
severe TS, caregivers may experience more guilt and self-blame, greater parenting stress, and more incomprehension
among their children and more family arguments. These conditions may explain the correlation between TS severity and
family dysfunction. However, these findings contrast with those of Vermilion et al’s study[17], which reported better
family functioning with greater tic severity, possibly due to differences in study populations and disease durations.

Our findings revealed a positive association between family dysfunction and decreased quality of life in children with
TS. This aligns with results in existing literature, which has shown that the family environment is an important factor
affecting the subjective quality of life of children with TS[40]. Conflicts and negative emotions within the family are
related to poorer quality of life, whereas active participation in social and recreational activities are beneficial[40].
Children with TS have poor family interactions and poor quality of life in terms of family activities[40]. This finding is
consistent with our research hypothesis. Our findings also support the potential of family-based behavioral therapy in
improving quality of life[49,50]. This finding highlights the relationship between the family environment and quality of
life in children with TS. Our study confirmed that general family dysfunction and communication dysfunction are related
to obsessive-compulsive symptoms, psychological symptoms, cognitive impairment, and physical and activities of daily
living impairment in children with TS. Although there are few studies on the relationship between family functioning
and quality of life in TS, existing studies have shown that children with TS present more problems with their families and
show more emotional problems[40]. This partially overlaps with the results of our study.

Our study demonstrated that family communication dysfunction partially mediated the relationship between TS
severity and poorer quality of life in children with TS. Severe tics, especially vocal tics, indirectly reduce the quality of life
of TS children by affecting family communication, mainly by causing more serious psychological symptoms and physical
and activities of daily living impairment. Children with TS communicate less with adults in the family and witness more
family arguments. Studies have reported that severe tics may have negative effects on social activities inside and outside
the family, and behavioral problems and family stress caused by severe tics may lead to changes in parent-child
communication styles[40]. Most studies have shown that TS is more common in males than in females and that ADHD is
the most common comorbidity of TS[1,7,51-53]. Children with TS and ADHD have more domains of functional impair-
ment[4] and worse quality of life[4,53] than those with TS alone. Notably, the mediating role of family communication
functioning was present in boys and children without ADHD. Male sex and a lack of comorbid ADHD may be the
driving factors of family communication functioning and may mediate tic severity and quality of life. These insights
highlight the need for targeted attention to family functioning in clinical settings, especially for boys with vocal tic
without ADHD. Early evaluation and intervention focusing on family functioning, coupled with home-based psycho-
therapy, could significantly reduce the impact of TS on children’s quality of life. In addition, a combination of home-
based psychotherapy may be a good treatment option for these children.

Several considerations and avenues for future research emerge from this study. First, the modest sample size may limit
the broad applicability of our findings. Particularly, when examining subgroups such as gender and comorbidities, the
reduced sample size could diminish statistical power. Nonetheless, the gender ratio in our sample is consistent with that
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of prior research, lending it representativeness. Future studies could aim for larger, more diverse samples to enhance the
statistical power and generalizability of the results. This could involve multi-site collaborations or leveraging existing
large-scale datasets. Second, the reliance on single-center clinical-based sampling may affect the generalizability of our
findings. To mitigate the risk of sample bias, future research could incorporate a multi-center approach, drawing from
different geographic regions or demographic groups to better represent the broader population. Third, its cross-sectional
design constrains our ability to draw causal links between TS severity, family functioning, and children’s quality of life.
Longitudinal studies would provide a more nuanced understanding of how family functioning evolves over time.
Finally, the current assessment of family functioning focuses primarily on the family environment. Future endeavors
should extend this evaluation to encompass both the tangible (hard) and intangible (soft) aspects of the family environ-
ment.

CONCLUSION

Greater tic severity and abnormal family function in children with TS are associated with poor quality of life in children
with TS. Family communication dysfunction (i.e., communication among family members is not as direct as it could be,
and the content of verbal messages is not clear enough) plays a mediating role between tic severity and quality of life in
children with TS. The mediating effect may be affected by sex and comorbidity. These insights offer valuable guidance for
future clinical diagnosis and treatment, suggesting that addressing family communication dysfunction could be a vital
component of managing TS and enhancing patient outcomes.
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