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Abstract The aim of this controlled, community-based
study based on data from parents of youth (aged
7-16 years) with Tourette’s syndrome (TS; n = 86) and
parents of age and gender matched peers (n = 108) was to
test several hypotheses involving a range of variables
salient to the TS population, including peer attachment,
quality of life, severity of tics, comorbidity, and psycho-
logical, behavioural and social dysfunction. Multivariate
between-group analyses confirmed that TS group youth
experienced lower quality of life, increased emotional,
behavioural and social difficulties, and elevated rates of
insecure peer attachment relative to controls, as reported by
their primary caregiver. Results also confirmed the main
hypothesis that security of peer attachment would be
associated with individual variability in outcomes for youth
with TS. As predicted, multivariate within-TS group
analyses determined strong relationships among adverse
quality of life outcomes and insecure attachment to peers,
increased tic severity, and the presence of comorbid dis-
order. Findings suggest that youth with TS are at increased
risk for insecure peer attachment and that this might be an
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important variable impacting the quality of life outcomes
for those diagnosed.
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Introduction

Tourette syndrome (TS) is a childhood onset neurode-
velopmental disorder characterised by the presence of
two or more motor tics and at least one vocal tic lasting
for more than a year [1, 2]. The high rates (80-90 %) of
comorbidity found in clinic and community-based TS
populations, in particular attention deficit hyperactivity
disorder and obsessive compulsive disorder (OCD),
contribute to its heterogeneous presentation [3, 4].
Although largely unknown, evidence is emerging for
aetiological links between these comorbid disorders and
TS occurring at the level of the neural substrate, sug-
gesting that comorbidity is a central feature of the syn-
drome [5]. Other commonly identified psychopathologies
include anxiety, mood and conduct disorders, impulsiv-
ity, aggression, learning (LD) and autistic spectrum dis-
orders (ASD) [4, 6, 7].

When compared with results for healthy peers and
normative data, TS has been consistently associated with
impaired quality of life (QoL) and increased symptoms of
maladaptive psychological, behavioural and social func-
tioning [5, 8-10]. Findings from paediatric TS QoL studies
universally demonstrate impaired global QoL and reduced
psychosocial functioning, with the strongest adverse
impact in academic [11], social [9, 12] and emotional
domains [13]. Individual differences in outcomes for
individuals diagnosed with TS have been demonstrated.
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Traditionally, these have been explained by increased tic
severity and the presence of comorbidity. Most recent QoL
research has demonstrated elevations in adverse outcomes
associated with increased tic severity [5, 12] and comor-
bidity [3, 8, 11, 12, 14-16], particularly when seen in
combination [5, 8, 12]. However, a substantial proportion
of variance in QoL and functional outcomes remained
unexplained [8].

Differential diagnosis in the context of TS is a chal-
lenging and protracted process, even for highly experi-
enced clinicians [17, 18]. The majority of TS research has
been conducted on clinic-based samples that have better
access to comprehensive psychiatric evaluation. Specialist
care cannot be guaranteed for community-drawn TS sam-
ples. Many TS researchers, therefore, also include psy-
chometric measures to screen for symptoms of
psychopathology (e.g., the Child Behaviour Checklist—
CBCL [19]), along with various instruments to assess tic
severity (e.g. the Parent Tic Questionnaire [20]).

A small number of TS studies point toward another
potentially important variable that may affect outcomes;
the quality of the close relationships experienced by youth
with TS. As demonstrated in prior QoL studies, TS has
pronounced negative impacts on social functioning. Others
have found that those diagnosed are frequently stigmatised
and socially isolated [8, 18]. Peer relationships and family
functioning have been identified as key factors in deter-
mining the wellbeing and functioning of children and teens
with TS [21-25]. Relationship factors have also been
shown to moderate the impact of tic severity and comor-
bidity on outcomes. For example, Storch et al. [26] found
that peer victimisation mediated the relationship between
tic severity and loneliness. Carter and colleagues [27] also
found that positive family functioning was associated with
improved outcomes, even for those with more severe tics
and comorbid diagnoses.

Within the broader TS population, young people have
been found to experience the highest levels of psy-
chosocial stress in the context of their friendships with
peers [28]. Problems encountered in peer relationships
include experiencing difficulty making and maintaining
friendships [29-31], being subjected to negative attitudes
and behaviours from peers [8, 18, 26] and having
reduced social skills and fewer opportunities to socialise
[32-34]. Clinical characteristics such as coprolalia,
impulsiveness, obsessive behaviours and aggression also
contribute to interpersonal difficulties, and can result in
the child’s voluntary social withdrawal [35]. Based on
these findings it appears that the ability to form close
relationships with peers may be an important factor in
determining QoL and functioning of children and ado-
lescents with TS.
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Attachment theory has been increasingly employed as a
conceptual framework within which all close relationships
are examined. Attachment theory proposes that children
develop a style of attachment during interactions with their
primary caregiver that remains stable across time and
future relationships [36—40]. Based upon the observed
behaviour of children, Ainsworth [38] provided a system
for classifying secure and insecure attachment styles.

An extensive body of research has subsequently
demonstrated the importance of secure attachment to the
healthy psychological, behavioural, social and physical
development of the child [40-44]. There is also growing
evidence of the importance of child’s ability to successfully
transfer attachment from parents to peers, with secure peer
attachment playing a pivotal role in optimising the child’s
psychosocial functioning, particularly by adolescence [42—
44]. Secure attachment has been most powerfully related to
the increased social competence and ability of the child to
regulate their emotions, both of which are key factors in
determining adjustment and socioemotional wellbeing [40,
41]. The quality of close relationships in youth with TS
may, therefore, be an important factor in understanding
QoL outcomes for these individuals.

The main aim of the current study was to examine the
parent’s perspective of the impact of peer attachment
security on the quality of life and psychological, beha-
vioural and social functioning of a community-based
sample of youth with TS.

The following hypotheses were investigated:

Hypothesis One That youth with TS would experience
lower quality of life and increased symptoms of psycho-
logical, behavioural and social dysfunction relative to
controls.

Hypothesis Two That insecure peer attachment would be
associated with lower quality of life and increased symp-
toms of psychological, behavioural and social dysfunction,
and that youth with TS would experience higher rates of
insecure peer attachment relative to controls.

Hypothesis Three That increased tic severity and
symptoms of comorbid disorder would be associated with
lower quality of life and increased psychological, beha-
vioural and social dysfunction for individuals with TS.

Hypothesis Four That secure peer attachment would
moderate the relationships between tic severity and
comorbidity on quality of life outcomes for youth with TS.

Understanding the impact of security of peer attach-
ment, tic severity and comorbidity on measured outcomes
has the potential to substantially improve therapeutic
interventions for individuals with TS.
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Method

A survey-based methodology was adopted for the current
controlled study, with responses restricted to parental
reports due to the ethical and practical issues associated
with surveying children as young as seven. To minimise
ascertainment bias inherent in TS studies employing clinic-
based samples, the current study recruited a nation-wide
community sample. As undertaken in prior TS research,
recruitment was facilitated by the support of national and
state TS associations.

Response rate could not be calculated for the TS group
due to restricted information maintained on member data-
bases. Inability to accurately record survey distribution for
controls over multiple Australia-wide locations precluded
response rate calculation. Written informed consent was
required, participation was voluntary, confidentiality was
guaranteed, and the study was conducted with the approval
of the James Cook University Human Research Ethics
Committee.

Participants

A total sample (n = 194) consisting of two groups was
recruited for the current study. The TS group (n = 86)
comprised parents of youth (7-16 years) formally diag-
nosed with TS by a medical practitioner. The control group
(n = 108) contained parents of age and gender matched
peers with no known psychiatric or medical diagnosis.
Between group differences in demographics were assessed
with ANOVAs or 3> with results revealing increased
variability in racial diversity for the TS group relative to
controls, ¥*(3, N = 193) = 12.02, p = .007. Demograph-
ics are provided in Table 1.

Procedure

Following email and Internet advertising, survey packs
were mailed to all members on the databases of Tourette
Syndrome Association of Australia (TSAA) and the
Tourette Syndrome Association of Victoria (TSAV). Fol-
lowing recruitment of the TS group, control group partic-
ipants were recruited from multiple Australia-wide sites by
localised advertising, Internet advertising, and emails via
the TSAA. Hard copy invitations and survey packs were
also distributed by research assistants in various locales
including the TSAA, TSAV, and among James Cook
University faculty and staff. No incentives for participation
were offered.

Measures

Parents were administered the “Australian Tourette Sur-
vey”, a pen and paper instrument assembled for the pur-
poses of the study. All participants were invited to
complete the four psychometric measures included in the
survey to address demographic questions. Measures were
selected on the basis of their employment in similar prior
published research, suitability for use in a survey-based
study and proven psychometric strength.

Pediatric Quality of Life Inventory (PedsQL)

The widely employed 15 item Pediatric Quality of Life
Inventory (PedsQL) [45] was selected to assess health-re-
lated quality of life. Parents were asked to rate how often a
particular item had been a problem during the past month
using a 5-point Likert scale ranging from ‘‘never a prob-
lem’ to ‘‘almost always a problem’’. Total scores are
linearly transformed to a scale of 0—100, with higher scores
indicating better quality of life. Four subscales are also
calculated to measure physical, emotional, social and
school functioning. A psychosocial summary scale score is
calculated by summing the emotional, behavioural and
social subscales. The reliability and validity of the PedsQL
has been assessed, indicating good internal consistency and
construct validity [45-47] and demonstrated good to
excellent internal consistency for all summary and sub-
scales in the current study (Cronbach’s o = .86-.92).

The Parent Tic Questionnaire (PTQ)

The Parent Tic Questionnaire (PTQ) [20] was selected to
provide a measure of tic severity. This parent-report mea-
sures the presence, frequency and intensity of 14 motor and
14 vocal tics during the previous week. To provide con-
sistency with the one-month period required by the PedsQL
and to minimise potential for participant error, the obser-
vation period for the PTQ was extended to 1 month.
Presence of a tic is reported (yes or no), and frequency and
intensity are rated on Likert scales ranging from 1 to 4,
with greater scores indicating greater frequency and
stronger intensity. A score for each tic was calculated by
combining the frequency and intensity ratings. Motor and
vocal tics were calculated separately as well as a total score
computed. The PTQ has demonstrated acceptable internal
consistency, temporal stability and convergent and dis-
criminant validity [20] in clinical samples, adequate
internal consistency in a community sample, indicating
adequate results [8] and good internal consistency for all
summary and subscales in the current study (Cronbach’s
o = .82-.88).
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Table 1 Demographic

characteristics and between Control (n = 108) TS (n = 86)
group differences f % M (SD) f % M (SD)

Age (years) child/adolescent 11.30 (2.58) 11.44 (2.78)
Parent’s relationship to child/adolescent

Biological mother 97 88.8 71 90.6

Adoptive mother 2 1.9 1 1.2

Biological father 9 8.3 7 8.2
Place of family residence

City 67 62 50 50

Regional 33 30.6 20 23.8

Rural-remote 8 7.4 14 16.7
Parent’s marital status

Never married 6 5.6 1 1.2

Married 88 82.2 72 83.7

Separated/divorced 12 11.2 10 11.6

Widowed 1 0.9 3 35
Family income

Low 6 5.6 8 9.8

Low-middle 26 24.1 19 232

Middle-above 76 70.4 55 76.1
Gender of child/adolescent

Male 79 73.1 71 85.4

Female 29 26.9 12 2.4
Ethnicity of child/adolescent™*

Caucasian 107 99.1 74 87.1

A/TSI 0 0 2 24

Asian 0 0.9 3 35

Other 1 6 7.1
Child has a sibling?

Yes 101 93.5 76 88.4

No 7 6.5 10 11.6

A/TSI = Aboriginal/Torres Strait Islander. Frequencies for TS group do not always sum to 86 because of

missing data

#% p < 01. Between group differences analyzed using x> or ANOVA

The Strengths and Difficulties Questionnaire (SDQ)

The study screened for symptoms of major paediatric
psychiatric disorders, behavioural and social difficulties
using the Strengths and Difficulties Questionnaire (SDQ)
[48]. This is a widely utilised questionnaire (suitable for
children aged 4-16 years), which consists of 25 items
across five subscales that assesses emotional symptoms,
conduct problems, hyperactivity/inattention, peer prob-
lems, and prosocial behaviour. A total summary score is
calculated, combining the 20 items assessing emotional,
conduct, and inattention and peer problems. The SDQ has
demonstrated robust psychometric properties and strong
internal consistency [49], which was good to excellent for
the total difficulties score and all subscales employed in the
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current study (Cronbach’s oo = .75-.87), with the exception
of the prosocial scale, which was poor (o0 = .41).

Whilst not a diagnostic tool, the SDQ has been exten-
sively employed to screen for the presence of subclinical
and clinical level symptoms of paediatric psychopathology.
It correlates strongly with longer form measures such as the
Child Behaviour Checklist (CBCL) [50], which has been
used to identify symptoms of psychopathology in prior
published TS studies, including recent quality of life
research by Storch et al. [15].

Attachment Questionnaire for Children (AQC)

Security of peer attachment was assessed via the Attach-
ment Questionnaire for Children (AQC) [51]. As no
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continuous measure of attachment suitable for use in
middle childhood was able to be located at the time of the
current research design, the categorical AQC was
employed. This single item measure is a recent adaptation
of Hazan and Shaver’s [39] self-reported adult attachment
typology. Participants were given a choice of three narra-
tive descriptions of feelings and perceptions about their
child’s relationship with other children, mapping onto
either secure, insecure-avoidant or insecure-ambivalent
attachment styles. Parents were asked to determine which
narrative best matched their child’s peer attachment style.
To test the main hypothesis and maintain statistical power
in the current study, the three categories of the AQC were
dichotomised by collapsing “insecure avoidant” and “in-
secure ambivalent” into a single “insecure” category. Both
Hazan and Shaver’s typology and the AQC have been
successfully employed in multiple published studies and
have been found to demonstrate acceptable reliability and
validity in the context of categorical measurement [42, 51,
52]. While establishing the reliability of any single item
measure can be challenging, inter-rater reliability for the
AQC has been shown to be acceptable [53].

Results
Data Screening and Assumption Testing

Data were entered into a single SPSS 20 spreadsheet for
analysis. Imputation of missing values was unnecessary
due to the absence of missing data. Levene’s test revealed
adequate homogeneity for all variables. Distance measures
did not identify any outliers demanding deletion. Normality
was satisfactory for all variables apart from the PTQ, which
was successfully corrected by applying a Log 10 trans-
formation. A per comparison critical significance level of
o = .01 was applied to protect against family-wise error.

Hypothesis One Differences between the TS and control
groups in quality of life (PedsQL) and psychological,
behavioural, and social dysfunction (SDQ).

Differences in PedsQL and SDQ outcomes for the TS
and control groups were examined using two single-factor
between-subjects multivariate analyses of variance
(MANOVAs). The single between-subjects factor was
group (TS vs. Control), with sub-scales of the PedsQL and
SDQ forming the combined dependent outcomes for the
two analyses. Where significant differences were deter-
mined, follow-up univariate ANOVAs were conducted for
each of the subscales. The total scores for each scale were
analysed separately by univariate ANOVAs.

Results confirmed the hypotheses that youth with TS
would experience lower quality of life and higher levels of

psychological, behavioural and social dysfunction than
control group peers. Results of the MANOVA indicated
significant between group differences in the combined
PedsQL subscales, A = .57, F(5, 188) = 27.87, p < .001,
ng = .43. Subsequent univariate ANOVAs found that the
TS group reported significantly lower quality of life on all
sub-scales and the total score of the PedsQL (see Table 2).
Results for the SDQ MANOVA indicated significant
between group differences on the combined SDQ sub-
scales, A = .42, F(5, 188) = 52.42, p < .001, ng = .58
with ANOVAs revealing significantly higher dysfunction
for the TS group on all sub-scales and the total score (see
Table 2).

Hypothesis Two The impact of peer attachment on
quality of life (PedsQL) and psychological, behavioural
and social difficulties (SDQ), and between-group differ-
ences in rates of insecure peer attachment.

Youth with TS were found to experience a higher rate of
insecure peer attachment than controls. Within the TS
group, 57 % reported secure peer attachment, compared
with 94 % of controls, xz(l, N = 194) = 36.46, p < .001.
Moreover, 38 % of TS children reported difficulty when
making friends, compared with 4 % of the control sample
(1, N = 194) = 37.34, p < .001.

The very small number of participants in the control
group demonstrating insecure attachment (n = 7) meant
that the analyses comparing participants with secure versus
insecure attachment styles needed to focus on the TS group
only, given the better balance of participants across the two
attachment style groups. Two single-factor between-sub-
jects MANOVAs were conducted with secure versus
insecure peer attachment as the between-subjects factor
and the subscales of the PedsQL and SDQ as the combined
dependent outcomes. Single-factor between-subjects
ANOVAs were also conducted to determine significant
differences in total PedsQL and SDQ scores. These results
are presented in Table 3.

Both MANOV As were found to be significant: PedsQL,
A = .62, F(4, 81) = 12.70, p < .001, ng = .39, and SDQ,
A = .53, F(5, 80) = 14.00, p < .001, Th% = .47. Only three
of the univariate outcomes were not significant at o0 = .01:
the physical functioning sub-scale of the PedsQL, and the
conduct problems and prosocial subscales of the SDQ.

Hypothesis Three Quality of life (PedsQL) and psy-
chological, behavioural and social difficulties (SDQ) relate
to increased tic severity and comorbidity.

Tic Severity

Table 4 provides the correlations between tic severity
(motor, vocal, and total) and the sub-scales and total scores
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Table 2 Group differences in

quality of life outcomes and Outcome measure Groups ANOVA
emotional and behavioural TS (n = 86) Control (n = 108)
functioning )
M SD M SD F P np
Pediatric quality of life inventory
Physical functioning 79.91 23.57 91.85 12.63 22.93 <.001 A1
Emotional functioning 49.56 21.62 74.67 16.23 85.29 <.001 31
Social functioning 60.76 25.46 87.73 14.92 84.74 <.001 31
School functioning 40.41 28.34 74.07 19.87 94.26 <.001 .33
Psychosocial summary 50.17 19.50 78.43 13.53 141.37 <.001 42
Total score 59.58 18.06 82.84 11.37 116.98 <.001 .38
Strengths and difficulties questionnaire
Emotional symptoms 4.27 2.52 0.87 1.28 148.77 <.001 44
Conduct problems 2.73 2.20 0.68 1.06 72.14 <.001 27
Hyperactivity/inattention 6.74 2.64 225 1.98 183.35 <.001 49
Peer problems 3.05 241 0.87 1.37 62.91 <.001 .25
Prosocial skills 7.52 2.39 8.47 1.73 10.29 .02 .05
Total difficulties 16.80 6.98 4.68 3.94 232.69 <.001 .55
df (1, 192) for all analyses
:;?gsrserfﬁi a:;;fiti e;:; life and Outcome measure Attachment style ANOVA
emotional difficulties for TS Secure (n = 49) Insecure (n = 37)
group (n = 86)
M SD M SD F p na
Pediatric quality of life inventory
Physical functioning 84.28 20.33 72.43 26.05 5.6 .02 .06
Emotional functioning 56.12 19.28 40.87 21.73 11.8 .001 12
Social functioning 74.32 19.53 42.79 20.98 51.5 <.001 .38
School functioning 47.62 31.50 30.86 20.21 8.0 .006 .09
Psychosocial summary 59.03 17.40 38.45 15.69 32.1 <.001 .28
Total score 67.44 15.21 49.77 18.69 26.2 <.001 .28
Strengths and difficulties questionnaire
Emotional symptoms 3.38 2.21 5.43 242 16.4 <.001 .16
Conduct problems 2.49 2.36 3.05 1.96 1.4 24 .02
Hyperactivity/inattention 5.98 2.78 7.75 2.07 16.6 .002 A1
Peer problems 1.75 1.79 4.48 2.03 52.9 <.001 .39
Prosocial skills 7.93 2.03 6.97 2.72 3.54 .06 .04
Total difficulties 13.61 6.21 21.00 5.62 323 <.001 .28

df (1, 84) for all analyses

for both the PedsQL and the SDQ. At the multivariate
level, a significant relationship was found between the
combined three measures of tic severity and the combined
sub-scales both the PedsQL, A = .60, F(12, 209.31) =
3.73, p < .001, nf) = .16, and the SDQ, A = .41, F(18,
192.82) = 3.99, p < .001, ng = .26.

Thirty of the 36 bivariate correlations were found to be
significant at o < .01. All correlations were in the expected
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direction, in that higher tic severity was associated with
lower quality of life and higher levels of psychological,
behavioural and social difficulties. Notably, the overall
pattern of relationships was stronger for vocal tics than
motor tics. All correlations involving motor tics were sig-
nificant, with nine of 12 significant at p < .001, whereas
five of the 12 correlations involving motor tics were not
significant.
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EgE;lei/:ﬁtSf)gjiittl;no?;tge:g d Motor tics Vocal tics Total tics
emotional functioning for the r p r p r p
TS group (n = 86)
Pediatric quality of life inventory
Physical functioning —.25 .02 -.29 .006 -.31 .004
Emotional functioning —.36 .001 —43 <.001 —.45 <.001
Social functioning —-.27 .01 —.50 <.001 —43 <.001
School functioning —.37 <.001 -39 <.001 —43 <.001
Psychosocial summary —.43 <.001 —-.55 <.001 —.56 <.001
Total score —.41 <.001 —-.53 <.001 —.54 <.001
Strengths and difficulties questionnaire
Emotional symptoms 34 .001 .33 .002 .38 <.001
Conduct problems .16 15 .50 <.001 37 .001
Hyperactivity/inattention 27 .01 35 .001 35 .001
Peer Problems 31 .003 51 <.001 A7 <.001
Prosocial skills .07 .52 .39 <.001 —.17 A2
Total difficulties 38 <.001 .59 <.001 .55 <.001

Comorbidity

Table 5 provides the descriptive and inferential results for
the PedsQL and the SDQ comparing participants in the TS
group who reported a comorbid disorder versus those with
no reported comorbid disorder. MANOVAs found signifi-
cant differences between those participants with TS who
reported a comorbid disorder and those who didn’t on both
the combined PedsQL sub-scales, A = .81, F(4, 81) =
472, p = .002, ng = .19, and the combined SDQ sub-
scales, A = .86, F(5, 80) =2.58, p = .03, ng =.14.

Univariate results are reported in Table 5. Two of the four
PedsQL sub-scales plus the total score showed a significant
result in the expected direction (i.e., participants with a
comorbid disorder demonstrated poorer functioning). No
significant differences were found for the physical func-
tioning or social functioning sub-scales.

A significant result at o = .01 was found for only one of
the SDQ sub-scales, emotional symptoms, and the total
SDQ was significant. In both cases, participants with a
comorbid disorder were found to have a higher level of
problems.

Table 5 Impact of comorbidity

on quality of life and emotional Outcome measure Comorbid disorder ANOVA
difficulties for TS group Present (n = 63) Absent (n = 23)
(n = 86)
M SD M SD F p m
Pediatric quality of life inventory
Physical functioning 78.41 25.52 81.30 24.13 0.25 .62 <.01
Emotional functioning 44.94 21.44 62.23 16.80 12.19 .001 13
Social functioning 58.20 26.50 67.75 21.37 241 12 .03
School functioning 35.05 25.67 55.07 30.64 9.22 .003 .10
Psychosocial summary 45.95 18.34 61.74 18.21 12.54 .001 13
Total Score 56.77 17.59 68.26 16.95 7.33 .008 .08
Strengths and difficulties questionnaire
Emotional symptoms 4.73 2.43 3.00 2.35 8.67 .004 .09
Conduct problems 2.92 2.28 222 1.93 1.73 .19 .02
Hyperactivity/inattention 7.16 242 5.61 293 6.16 .02 .07
Peer problems 3.25 2.39 2.48 2.41 1.77 .19 .02
Prosocial skills 7.46 2.40 7.70 242 0.16 .69 <.01
Total difficulties 18.06 6.50 13.30 7.21 8.53 .004 .09

df (1, 84) for all analyses
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Hypothesis Four Attachment mediates or moderates the
relationship between tic severity and both quality of life
(PedsQL) and psychological, behavioural and social diffi-
culties (SDQ).

A series of analyses [54] were conducted to test the
hypothesis that quality of peer attachment might mediate or
moderate the relationship between tic severity and QOL
and SDQ outcomes for TS group children and teens. No
evidence of mediation was found for any relationship.

The moderation analyses revealed no effect for QoL
outcomes and only one significant moderating effect for
SDQ outcomes. Attachment style was found to be a sig-
nificant moderator of the relationship between Peer Prob-
lems and the Physical Functioning QoL dimension, F(3,
82) = 9.04, p = .004, n2 = .10. Follow-up testing of this
significant effect involved examining separate scatterplots
for the two attachment styles for the relationship between
peer problems and the physical functioning QoL domain.
For secure attachment no significant relationship between
peer problems and physical functioning was evident,
R? < .01, but for insecure attachment a negative relation-
ship was evident, R? = 30.

Interactions Between Tic Severity, SDQ and Attachment
Style on Overall Quality of Life for TS Group Children/
Adolescents

In order to establish whether three important variables, tic
severity, SDQ, and attachment style, interacted in any
meaningful way in their relationship with quality of life,
one final analysis explored all possible two and three-way
interactions between the three predictors (total tic severity
score, the SDQ total difficulties score, and peer attachment
security) on the PedsQL total score. In this fully saturated
multiple regression model, no significant interactions were
found, leading to the conclusion that these variables each
had a largely independent relationship with quality of life.

Discussion

The results of the current study supported the main
hypothesis that secure peer attachment would be associated
with improved quality of life and psychological, beha-
vioural and social functioning, from the perspective of
parents of youth with TS. The majority of the remaining
hypotheses were also supported. This research represents
the largest controlled study of the Australian TS paediatric
population and is one of few to employ a community-based
TS sample. Limitations must however be considered when
reviewing the findings, in particular the need the restrict
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participation to the primary caregiver and the inability to
control for formal psychiatric evaluation.

The study began by confirming the hypotheses that
parents of youth with TS would report lower QoL for those
diagnosed relative to controls [12, 15, 27, 55] with effects
extending to all functional domains. Mirroring recent
findings [8, 15], youth with TS were reported to exhibit
greatly reduced psychosocial functioning, with the highest
level of impairment demonstrated in the school domain.
Multiple factors may contribute to decreased school func-
tioning including the negative effects of tics on academic
functioning and performance in the classroom, the presence
of comorbid disorders (e.g. ADHD, OCD and LD) and
increased psychosocial difficulties of those diagnosed [5, 8,
22, 23, 30, 34], all of which were observed for youth with
TS in the current study. TS was also associated with
impairment in the emotional and social functional domains
and whilst the difference was significant, the effect size for
physical functioning was the lowest effect size for all the
sub-domains (see Table 2).

Also, as hypothesised and as noted in the TS literature
[5, 17], results of the SDQ indicated that parents of youth
with TS identified increased symptoms of psychological,
behavioural and social dysfunction for their child com-
pared with parents of undiagnosed peers (see Table 2). TS
was most strongly associated with elevated rates of
hyperactivity and inattention, a finding consistent with the
high rate of comorbid ADHD reported in prior studies [56,
57]. However, this result may have been inflated by mea-
surement error associated with some items on the subscale
(e.g. distraction, fidgeting), possibly reflecting phenomena
associated with both TS and ADHD.

The main aim of the present study was to examine the
previously unexplored role of peer attachment in QOL
outcomes and functioning of youth with TS. As hypothe-
sised, those diagnosed were reported as experiencing a
highly significant increased rate of insecure peer attach-
ment compared with control group peers. The demographic
similarity between the two groups (see Table 1) suggests
that differences in peer attachment were not related to
structural variables often implicated in the development of
insecure attachment [58]. Parents also perceived that youth
with TS encountered increased difficulty in forming
friendships with peers relative to controls. These findings
are consistent with prior research identifying difficulties
establishing and maintaining friendships, the lower quality
and number of friends [29-31] and the multiple docu-
mented barriers to friendship youth with TS encounter [18,
29-34].

Also as predicted, secure peer attachment was positively
associated with improved QOL outcomes and decreased
difficulties (as measured by the SDQ) for youth with TS,
with inverse results demonstrated for insecure peer
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attachment (see Table 3). Security of peer attachment did
not, however, impact the youths’ physical functioning or
rate of conduct problems. The later finding highlights the
highly adverse effects of antisocial and aggressive beha-
viours of youth with TS, which have been identified in
prior studies as having the most detrimental effects on their
relationships [59].

The hypothesis that being securely attached to peers
would moderate or mediate the adverse impact of TS on
QOL outcomes for youth with TS was not supported. Only
one significant result was determined; the physical func-
tioning of youth with TS was moderated by increased peer
problems relative to controls. This may reflect barriers to
participation in actives, such as sport, associated with the
increased social anxiety and the negative peer behaviours
that youth with TS frequently experience.

Although causality could not be determined in the study,
results are consistent with the strong relationship found
between secure attachment and optimal child development,
wellbeing and functioning [41-44]. Furthermore, the strong
relationship between secure attachment and the develop-
ment of social competence and emotion regulation skills is
reflected in the current findings. Insecure attachment was
most closely associated with increased psychosocial dys-
function, emotional symptoms and peer relationships
problems as assessed by the SDQ [36-38, 40, 41]. On the
basis of these findings it may be concluded that having
TS places youth at increased risk of insecure peer attach-
ment and its well-documented adverse psychosocial
consequences.

The study also included hypotheses regarding the impact
of tic severity and comorbidity on outcomes for youth with
TS. As demonstrated in prior research [8, 26], increased tic
severity predicted adverse outcomes within the TS group. All
measured outcomes were significantly negatively associated
with increased tic severity with the strongest predictive
effects reported for emotional functioning and increased
rates of peer difficulties. Although the group experienced a
wider range and greater frequency of motor tics, detailed
analyses revealed the disproportionately negative impact of
vocal tics. This may be partially explained by the relatively
high rate of coprolalia (20 %) revealed by the PTQ. Vocal
tics, and coprolalia, in particular, have been associated with
increased distress, and have highly unfavourable social and
behavioural consequences [25, 29, 35].

The third variable to be examined was comorbidity and,
consistent with prior studies, having a formally diagnosed
co-occurring disorder was associated with lower global
QoL [3, 8, 11, 12, 14-16]. Whilst the present findings also
identified the significant relationship between comorbidity
and impaired emotional and school functioning, comor-
bidity was not significantly related to physical or social
functioning. Similarly, the results of the SDQ indicated that

youth with a co-occurring diagnosis experienced a higher
rate of overall difficulties than those with “TS only”;
however, comorbidity only resulted in elevated levels of
emotional problems. When considered alongside the find-
ings for peer attachment, the present results suggest that TS
may exert uniquely adverse effects on the social and rela-
tional functioning of those diagnosed.

Given previous findings that determined increased
impairment in QoL attributable to the combined effect of
tic severity and comorbidity [5, 8, 12], one final analysis
was conducted. This examined the possibility that
increased tic severity, symptoms of psychopathology and
behavioural difficulties, as screened by the SDQ, and
insecure peer attachment may interact to decrease QoL. No
significant interactions were determined, suggesting a
model with each variable independently predicting global
quality of life in an addition fashion. Finally, a comparison
of the effect sizes demonstrated in the study indicated that
insecure peer attachment and increased tic severity had
equally strong adverse impacts on global QoL, and these
exceeded the impact of having a comorbid diagnosis. The
relative contribution of these three variables could be more
accurately determined in future studies that improve upon
the current methodology by controlling for formal psy-
chiatric evaluation. Due to the prevalence of comorbidity,
such research may also benefit by examining the variable
impact of individual comorbid disorders rather than col-
lapsing them into a single ‘comorbidity’ variable. These
goals were beyond the scope of the current research.

Limitations and Future Research

As previously noted, the current study was limited by the
reliance on parental reports. Although parental proxy
measures and reports of comorbid diagnoses are evident in
more recent TS studies, slight discrepancies between youth
and parental outcomes have been noted [8, 15], and the
reliability of diagnostic status in this study cannot be
assured. Whilst not a diagnostic tool, the inclusion of the
psychometrically robust SDQ partially compensated for the
lack of control over clinical assessment and results were
largely consistent with the high rate of parent reported
comorbidity for TS group youth.

Additional limitations include the possibility that
recruitment from the TSAA continues to bias the sample
towards those with more severe pathology, although the
lower than usual rate of comorbidity reported in this study
is consistent with the rate expected in a community sample
[4, 7]. Due to the inability to randomise sampling, results
may also reflect unmeasured characteristics of voluntary
participants. Further, the predominantly Caucasian, mid-
dle-class backgrounds of participants may restrict the
generalisation of findings to more diverse populations. The
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study was also limited to comparisons with healthy con-
trols and future studies may benefit by including psychi-
atric control groups.

Future attachment oriented studies could address the
current limitations associated with the need to employ a
unidimensional measure of attachment, should a multidi-
mensional measure suitable for use in younger children
become available. Additional categories of insecure
attachment could also be incorporated though this may
require a larger sample, and research extended to include
other important attachment relationships.

Summary

TS has been associated with reduced quality of life, impaired
functioning across multiple domains and increased psycho-
logical, behavioural and social difficulties for diagnosed
youth; however outcomes vary widely among individuals.
Whilst increased tic severity and the presence of a comorbid
disorder has been found to predict adverse QoL outcomes, a
significant proportion of variance remains unexplained. The
relative lack of controlled, community-based TS studies was
addressed by the present research, which tested the hypoth-
esis that a third variable—the security of peer attachment—
would account for variability in QoL outcomes. Multivariate
analyses revealed that insecure peer attachment, increased
tic severity, having a comorbid diagnosis, and elevated
symptoms of psychological, social and behavioural diffi-
culty (SDQ) were each independently and strongly associ-
ated with adverse outcomes for youth with TS. Also as
hypothesised, those diagnosed were found to be at signifi-
cantly increased risk of insecure peer attachment than
undiagnosed peers. Although limited to parental responses,
these preliminary findings suggest that secure peer attach-
ment might be an important determinate of quality of life
outcomes for youth with TS warranting further investigation.
Results also indicate the importance of clinical interventions
to improve the social functioning and peer relationships of
those diagnosed.
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