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Abstract Generalized anxiety and depression symptoms
may be associated with poorer social outcomes among
children with Autism Spectrum Disorder (ASD) without
intellectual disability. The goal of this study was to exam-
ine whether generalized anxiety and depression symptoms
were associated with social competence after accounting
for 1Q, age, and gender in typically developing children
and in children with ASD. Results indicated that for the TD
group, generalized anxiety and depression accounted for
38% of the variance in social competence and for children
with ASD, they accounted for 29% of the variance in social
competence. However, only depression accounted for a sig-
nificant amount of the variance. The findings underscore
the importance of assessing the social impact of internal-
izing symptoms in children with ASD.

Keywords Autism spectrum disorder - Generalized
anxiety disorder - Depression - Social outcomes - Social
competence

Introduction

Autism Spectrum Disorder (ASD) is primarily defined by
impairments in social communication and restricted and
repetitive patterns of interests and behaviours (American
Psychiatric Association 2013). However, children with
ASD are also at high risk for other medical and psychi-
atric disorders such as anxiety and depression. Anxiety
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is one of the most common comorbid conditions in ASD
with reported prevalence rates ranging between 11 and 84%
(White et al. 2009). Depression follows closely behind with
prevalence rates ranging from 1.4 to 38% (Magnuson and
Constantino 2011). Despite significant variability in the
prevalence rates for anxiety and depression, psychiatric dis-
orders are very common in children and youth with ASD
(Mukkades et al. 2010; Simonoff et al. 2008). Youth with
ASD without an intellectual disability (IQ > 85), in particu-
lar, show high rates of both anxiety and depression as com-
pared to youths with ASD with intellectual disability and
youth without ASD (Mayes et al. 2011).

One hypothesis is that youth with ASD without an intel-
lectual disability may be more socially aware and have
more social opportunities, but also experience a height-
ened risk for anxiety as their social environment becomes
increasingly complex, their deficits more apparent, and
they experience social failures (Bellini 2004; Kerns and
Kendall 2013; Volkmar and Klin 2000). This hypothesis
may also extend to depression symptoms as lower self-rat-
ings of social competence have also been found to be asso-
ciated with higher depression symptomatology (Vicker-
staff et al. 2007). As children age their social environment
becomes more complex which can exacerbate interpersonal
challenges and increase the risk for mental health issues
(e.g., internalizing symptoms) throughout development.
However, the circumstances (i.e., complex social struc-
tures and individual constellation of interpersonal chal-
lenges each child experiences) that place children at risk for
developing mental health challenges are not likely to occur
abruptly but rather increase the risk for the development of
mental health problems over time. Nevertheless, the rela-
tion between internalizing symptoms and social outcomes
is likely bidirectional (Kerns and Kendall 2013) as mental
health symptoms negatively impact social competence, and
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poor social competence may increase the risk for mental
health problems in youth with ASD.

There are also significant conceptual (e.g., symptom
overlap) and measurement issues to be considered when
examining internalizing symptoms in youth with ASD,
which is well documented in the case of anxiety. Assess-
ment of anxiety in youth with ASD is challenging for sev-
eral reasons, including (but not limited to) overlap in ASD
and anxiety symptomatology (e.g., social avoidance), atypi-
cal presentation (e.g., more externalizing behaviours in
ASD), language level requirements of existing measures
which limit their suitability for this population, and lack of
validated measures. Existing measures developed for typi-
cally developing (TD) populations rely on abstract concepts
(e.g., time, emotions) and are not well suited for youth with
ASD who may have limited self-awareness and insight into
symptoms and emotions. For these reasons, the last several
years have seen considerable debate in the field regarding
how best to measure anxiety in youth with ASD (Grond-
huis and Aman 2012; Lecavalier et al. 2014). For these rea-
sons, as in this study, parent report has been the measure
of choice with this population, although, there is evidence
that self-report may be suitable for use with at least a subset
of high functioning individuals with ASD (Mazefsky et al.
2011).

To date, much of the research examining the impact of
anxiety on social outcomes, in TD children and children
with ASD, has focused on social anxiety and thus, we
know little about how other types of anxiety (e.g., Gener-
alized Anxiety Disorder) and depression, common symp-
toms in children with ASD, may be implicated in social
competence. Furthermore, the lack of validated measures
to assess the construct of social competence in youth with
ASD (Yager and Iarocci 2013) has limited investigations
in this area (Gresham and Elliott 1990). The current study
addresses a gap in the literature by examining whether gen-
eralized anxiety and depression symptoms are associated
with social competence using a measure of social com-
petence that has been validated for use with children with
ASD.

Generalized Anxiety in ASD and TD

Generalized anxiety disorder (GAD) is characterized by
excessive worry (including anticipatory worry) about a
variety of different events or activities (e.g., school) that
the individual finds difficult to control. Furthermore, it is
associated with feelings of restlessness, fatigue, difficul-
ties concentrating, irritability, muscle tension, and sleep
disturbance (American Psychiatric Association 2013). In
one study, TD youth with GAD were rated similarly to their
unaffected peers with regard to likelihood of having a best
friend, rates of participation in club or group activities, and

parent ratings of social competence despite having fewer
friends overall (Scharfstein et al. 2011). In another study,
comparing social skills and acceptance in TD children with
social anxiety disorder and children with GAD, parents
of both groups of children reported problems in the area
of social skills, assertiveness, as well as challenges within
interpersonal relationships. However, their peers rated the
children with GAD positively on social acceptance (e.g.,
likability and friendship potential) suggesting that the GAD
symptoms (e.g., negative misattribution of social situations,
unrealistically high social performance standards) were not
interfering with their peers’ acceptance of them (Scharf-
stein and Beidel 2015).

In a study examining the prevalence of psychiatric dis-
orders in ASD, Simonoff et al. (2008) found GAD to be
among the most commonly diagnosed comorbid disorders
(13.4%) in this population. As with TD youth, few studies
have examined how GAD (or GAD symptoms) may impact
social outcomes in youth with ASD. In one study of chil-
dren with ASD aged 7-11 (Chang et al. 2012) GAD sever-
ity (as measured by Anxiety Disorder Interview Sched-
ule severity ratings; ADIS; Silverman and Albano 1996)
did not predict variability in parent rated social skills on
the SSRS. In another study on the impact of internaliz-
ing symptoms on friendships, higher levels of anxiety and
depression symptoms were associated with more dyadic
friendships, even when controlling for IQ and level of
autism severity (Mazurek and Kanne 2010). However, peer
victimization was related to higher levels of generalized
anxiety symptoms as well as several other variables such
as depression, panic, social anxiety, and loneliness (Storch
et al. 2012).

Depression in ASD and TD

Depression often co-occurs with anxiety in TD youth
(Angold et al. 1999; Lewinsohn et al. 1997). A 25-year
longitudinal study found that males (n=372) and females
(n=463) aged 15 and older, presenting with both anxi-
ety and depression symptoms were more likely to have a
higher proportion of comorbid ICD-10 mental health disor-
ders and a lower level of general functioning (Fichter et al.
2010). Depression symptomatology includes depressed
mood, anhedonia and withdrawal from social activities,
fatigue, irritability, feelings of worthlessness and guilt,
lack of concentration, and suicidal ideation (American
Psychiatric Association 2013), all of which may nega-
tively impact social functioning. Depression is associated
with negatively-biased social information processing and
cognitive distortions (Beck 1967) which may contribute
to maladaptive social attribution biases and promote more
negative automatic thinking regarding social situations.
Furthermore, higher self-reported depression symptoms in
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TD adolescents were associated with lower levels of self-
and teacher- rated social competence (Dalley et al. 1994,
Shah and Morgan 1996). A diagnosis of early onset, recur-
rent depression (defined as occurring before age 15) was
associated with poorer adjustment, especially with regards
to social outcomes later in adolescence and in early adult-
hood (Hammen et al. 2008). In adolescence, depression has
been found to be a marker for future maladjustment, includ-
ing substance use, educational underachievement, recur-
rent unemployment, early parenthood, as well as negative
mental health outcomes such as later depression, suicidal
behaviours, and anxiety (Fergusson and Woodward 2002).

Depression symptoms also figure prominently in the
mental health risk profile of high functioning youth with
ASD. Youth with ASD and intellectual disability may
also experience depression, however, there are additional
challenges inherent in measuring and understanding the
expression of depressive symptoms in these youth due to
difficulties in communicating their distress. High function-
ing youth with ASD may be more vulnerable to depression
symptoms due to their greater social and self-awareness
(Klin et al. 2005). For example, increased awareness of dis-
ability in youth with Asperger's Disorder was shown to be
related to higher levels of depression (Butzer and Konstan-
tareas 2003). Similarly, lower levels of self-perceived social
competence were associated with higher rates of depression
in children with ASD (Vickerstaff et al. 2007). Depression
symptoms also seem to co-occur with changes in ASD
symptoms (Magnuson and Constantino 2011). In some
cases these changes may be viewed as an improvement
(e.g. a decrease in repetitive or obsessional behaviour) and
mask the depression in these youth, whereas in other cases,
the change in symptomatology may be associated with
decreased adaptive functioning and self-care, increased
compulsiveness, or self-injurious behaviour (Stewart et al.
2006). Regardless of the individual’s unique symptom
presentation, the influence of depression symptoms, much
like that of anxiety symptoms on social competence, may
be bidirectional.

When examining anxiety and depression symptoms in
children with ASD, it is important to control for variables
such as age and IQ as potential risk factors for both anxiety
and depression (e.g. Mayes et al. 2011). IQ is consistently
associated with social outcomes in individuals with ASD
(Howlin et al. 2004; Eaves and Ho 2008; Anderson et al.
2009). Specifically, older age and lower 1Q are related to
lower levels of self-rated social competence and higher lev-
els of depression symptoms (Vickerstaff et al. 2007).

In the current study we used GAD and depression symp-
toms that are highly prevalent yet variable in children with
ASD to predict the variability in social competence in chil-
dren with ASD. Our study extends previous research in at
least three ways: (1) we examined the influence of both
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GAD and depression symptoms on social competence; (2)
we used the Multidimensional Social Competence Scale
(MSCS) validated for use with children (7—18 years of age)
with and without ASD (Yager and Iarocci 2013); (3) we
compared children with ASD to TD peers of similar age
and controlled for IQ, age, and gender in both TD and ASD
samples. It was hypothesized that both generalized anxiety
and depression symptoms would be associated with social
competence for both groups of children over and above
age, 1Q, and gender. However, as compared to the TD
children, we expected that generalized anxiety symptoms
may be more predictive of social competence than depres-
sion symptoms in children with ASD due to the significant
impact of anxiety on the relationships of children with
ASD (Kelly et al. 2008).

Method
Procedure

The data utilized in this study was collected as part of a
general clinical battery administered to each youth with
ASD who participated in research in our university labo-
ratory setting between 2012 and 2015. Participants were
recruited from the community through a variety of means
including participation in a summer camp, the promotion
of research at community events, a lab website, and adver-
tisements directed to parents who signed up to receive an
annual lab newsletter. After obtaining consent, one of the
youth’s parents was asked to complete a set of question-
naires while their child participated with a researcher in
the next room to complete the IQ measure and other tasks
included in the battery. After participating, families were
compensated with a small honorarium.

Participants

Participants included 67 children with ASD (IQ>70) and
67 TD children (IQ>70) between the ages of 6 and 14
and their parents. The sample of participants with ASD
included 57 males (85%) and 10 females (15%) and the
sample of TD participants included 41 males (61%) and 26
females (39%).

Diagnosis

For each child participant with ASD a parent confirmed
that their child had a clinical diagnosis of ASD and was
receiving government funding for ASD. In the jurisdic-
tion in which this data was collected, in order to qualify
for funding from the Ministry of Children and Family
Development Autism Funding Program children must be



J Autism Dev Disord (2017) 47:3778-3788

3781

assessed by a pediatrician, psychologist, or psychiatrist
trained to administer the ADI-R and ADOS (Autism Diag-
nostic Interview-Revised (ADI-R); Le Couteur et al. 1989;
Autism Diagnostic Observation Schedule (ADOS); Lord
et al. 2001). As well, each child must fulfill the DSM cri-
teria for ASD (American Psychiatric Association 2000).
Diagnostic reports were obtained for all children with ASD
for the purpose of confirming their ASD diagnosis.

The sample of children with ASD included 23 individu-
als (34%) that were diagnosed with an additional mental
health disorder. This group consisted of 15 participants
(22%) diagnosed with Attention Deficit Hyperactivity Dis-
order (ADHD) or Attention Deficit Disorder, 6 participants
(9%) with an Anxiety Disorder, 2 individuals diagnosed
with a mood disorder (3%), and 1 participant diagnosed
with an impulse control disorder (Obsessive Compul-
sive Disorder:1%). There were also 7 participants (10%)
who had a learning disability or a language disorder. Of
the 23 participants with ASD that had a comorbid condi-
tion, 8 of these individuals (34%; 12% of the entire ASD
sample) had more than one comorbid condition. The sam-
ple of TD children had fewer mental health concerns. The
sample included 2 individuals with ADHD (3%), 2 partici-
pants with OCD (3%), 1 participant with a diagnosis of an
Anxiety Disorder (1%), 1 participant with a diagnosis of
Oppositional Defiant Disorder (1%), and 1 participant with
a learning disability (1%). Of the 7 TD participants with
a mental health diagnosis, only 2 participants (28%; 3% of
the entire TD sample) had more than one condition.

Measures
Social Responsiveness Scale

The SRS (Constantino 2002), a 65-item parent question-
naire presented in a Likert scale format (1-4) was used as a
measure of autism symptoms in participants with and with-
out ASD. The SRS was normed on a sample of over 1600
children between 4 and 18 years of age. On this measure,
higher scores are indicative of more autism symptoms. The
SRS has been demonstrated to have good internal consist-
ency (as are all between 0.94 and 0.97 which are consid-
ered to be good reliability for behavioural assessments;
Constantino and Gruber 2005); good test-retest reliability
(0.85 for males and 0.77 for females) and strong interrater
reliability for all combinations of raters (mother—father,
mother—teacher and father—teacher). Higher scores are
strongly associated with a clinical diagnosis of ASD and
represent higher levels of autism symptoms. Specifically,
a T score of 60 through 75 represents a mild to moderate
level of social impairment that is characteristic of children
with high functioning ASD, and a T score of 76 or higher is
most strongly associated with a clinical diagnosis of ASD

(Constantino and Gruber 2005). Participants with ASD
were expected to score high on this measure whereas the
TD participants were expected to have scores within the
Normal Range (T score below 60).

Behaviour Assessment System for Children, Second Edition

The Behaviour Assessment System for Children, Second
Edition (BASC-2; Reynolds and Kamphaus 2004) includes
parent-, teacher-, and self-report scales that are widely
used to measure adaptive and problem behaviours in chil-
dren and adolescents. Separate norms have been developed
with very large samples for male and female youth in three
different age categories (preschool, child, adolescent) for
each type of form (parent-, teacher- and self-report). The
parent-report scale was used to assess the youths’ anxiety
and depression symptoms; it includes 150 questions with
a four point response format (Never, Sometimes, Often,
Almost Always) was used to rate the child’s behaviour. The
BASC-2 provides both raw and T scores for an Internaliz-
ing Problems composite, including scales measuring anxi-
ety and depression symptoms. The anxiety scale consists
of general questions about worries including (but not lim-
ited to) worries about making mistakes, test performance,
and pleasing others. The Anxiety subscale has good inter-
nal consistency reliability (as>0.81), as well as accept-
able test—retest reliability (0.73 on the child form; 0.84 on
the adolescent form) and interrater reliability (0.80 on the
child form; 0.66 on the adolescent form). The depression
subscale has strong reliability overall (as>0.85), good
test—retest reliability (0.84 on the child form; 0.82 on the
adolescent form), and acceptable interrater reliability (0.67
on the child form; 0.78 on the adolescent form; Reynolds
and Kamphaus 2004). The BASC —2 was used to assess
parent reported symptoms of generalized anxiety and
depression.

Cognitive Assessment

In order to assess 1Q, participants were administered the
Stanford Binet Intelligence Scale 5th Edition, Abbreviated
Battery (Roid 2003), or the Wechsler Abbreviated Scale of
Intelligence (WASI; Wechsler 1999). Abbreviated full scale
1Q scores were utilized as an approximation of intellectual
functioning. Data on chronological age and gender were
also collected.

Multidimensional Social Competence Scale
The Multidimensional Social Competence Scale (MSCS;
Yager and larocci 2013) is a parent-rating scale that

measures 7 distinct domains of social competence includ-
ing social motivation, social inferencing, demonstrating
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empathic concern, social knowledge, verbal conversation
skills, nonverbal sending skills, and emotion regulation.
It includes 77 questions with a five point response format
(Not True or Almost Never True, Rarely True, Sometimes
True, Often True, Very True or Almost Always True).
Higher scores on the MSCS are indicative of better social
competence. The scale has good internal consistency relia-
bility (as>0.84), as well as strong convergent validity with
the Social Responsiveness Scale (SRS; r=-0.89, p=.001),
and good criterion related validity (e.g., large significant
correlations with number of close friends, frequency of
social contact with friends, and getting along with class-
mates). Importantly, the MSCS was shown to have good
discriminant validity between cognitive ability and social
competence.

Results
Descriptive Analyses

Table 1 presents descriptive statistics for each of the vari-
ables in this study except for gender, which was unevenly
distributed in both the ASD and TD samples, with the
majority of the groups consisting of males (ASD: 57 males,
10 females; TD: 41 males, 26 females).

Participants with ASD were matched on age with the TD
participants (mean age for both groups was 9 years; ranging
between 6 and 13 years of age for the ASD group and 6 and
14 years of age for the TD group). Mean abbreviated intel-
ligence scores for the ASD group was 102.59 and 108.85
for the TD group. There was a broad range of symptom
severity on both generalized anxiety symptoms and depres-
sion symptoms in both ASD and TD groups, Neverthe-
less, means for the two groups were consistent with scores
observed in a previous sample of TD/ASD youth using
the BASC-2 (Volker et al. 2010). There was an especially
high proportion of participants with ASD scoring over the
at risk cutoff of 60T on both, which is indicative of clini-
cally significant levels of generalized anxiety and depres-
sion. Specifically, in the ASD group, 48% of the sample for

depression and 34% of the sample for generalized anxiety
scored at or above the clinical cutoff of 60T. Further exami-
nation showed that of the 34 participants with ASD who
were above the 60T cutoff for either depression or general-
ized anxiety symptoms, 59% of them were above the cutoff
for both depression and generalized anxiety symptoms. In
contrast, only 15% of the TD sample scored at or above the
cutoff of 60T for depression and anxiety symptoms (15%).
Of the TD participants who were above the cutoff for either
depression or generalized anxiety symptoms, 33% of them
were above the cutoff for both depression and generalized
anxiety symptoms.

With regards to autism symptoms, 65 participants (97%)
of the ASD group scored above 60T, placing them in the
Mild to Moderate Range of severity. Scores in this range
are indicative of significant and problematic impairment
in everyday social interactions and are typical scores for
youth with ASD. There were also 36 participants (54%)
in the ASD sample who scored above 75T, placing them
in the Severe Range. Scores in this range are indicative of
severe and extremely problematic interference in everyday
social interactions and is considered to be strong evidence
of a clinically diagnosable ASD (Constantino and Gruber
2005). In the TD group, 10 participants had scores above
60T in the Mild to Moderate Range of Severity. Accord-
ing to the test developers, since the SRS measures the full
range of severity seen in the general population, therefore,
it is possible for some TD participants to fall at the higher
end of this range, as is observed in this sample. On the
MSCS, the mean rating was 204.95 for the ASD group and
281.88 for the TD group, indicating higher social compe-
tence for participants in the TD group.

Correlation Analyses

In order to test the associations between each of the vari-
ables, Pearson correlation coefficients were calculated for
all continuous variables and a point biserial correlation was
calculated for correlations including gender. Before any
analyses were conducted, the data was examined for outli-
ers 3 standard deviations above or below the mean and none

Table 1 Descriptive statistics Continuous variables

Age

IQ

Autistic social impairment (SRS)
Generalized anxiety symptoms
Depression symptoms

Social competence (MSCS)

ASD TD

Mean (SD; range) Mean (SD; range)

9.82 (2.11;6-14) 9.44 (1.80; 6-13) p<.26
102.59 (15.01; 74-139) 108.85 (14.35; 75-142) p<.02
76.19 (11.69; 49-107) 51.77 (7.98; 39-74) p<.00
57.40 (12.53; 36-91) 50.64 (9.65; 32-76) p<.00
63.07 (13.62; 41-102) 50.05 (8.72; 37-74) p<.00
204.95 (31.40; 124-260) 281.88 (36.66; 185-353) p<.00

T scores were used for autistic social impairment, generalized anxiety symptoms, and depression symptoms
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were found to exist. Tables 2 and 3 provide a summary of
correlation analyses as follows. As would be expected, in
both groups, generalized anxiety (GA) and depression (D)
were strongly positively correlated with each other (TD:
r=.67, p=.000<0.01; ASD: r=.60, p=.000<0.01), and
were also positively correlated with SRS scores (TD D:
r=.61, p=.000<0.01; ASD D: r=.60, p=.000<0.01;
TD GA: r=.26, p=.036<0.05; ASD GA: r=.49,
p=.000<0.01), indicating that higher internalizing symp-
toms were associated with higher levels of social impair-
ment in both groups. Consistent with this, higher levels of
generalized anxiety and depression were also negatively
correlated with MSCS scores for children with ASD (D:
r=—0.56, p=.000<0.01; GA: r=-0.41, p=.001<0.01;
in contrast with the SRS, higher MSCS scores are associ-
ated with better social competence). For TD participants,
this was true for depression scores, but not for generalized
anxiety scores, which was in the expected direction but not
significant (D: r=-0.61, p=.000<0.01; GA: r=-0.19,
p=.134>0.05).

Generalized anxiety and depression were not signifi-
cantly associated with IQ for either group. Depression was
not correlated with age in either group, and generalized
anxiety was not correlated with age in the TD group, but
was in the ASD group; for children in the ASD group older

children had higher levels of generalized anxiety (ASD GA:
r=0.26, p=.034 <0.05). Finally, depression was not asso-
ciated with gender for either group, and generalized anxiety
was not associated with gender in the ASD group but was
in the TD group (TD GA: r=-0.31, p=.010=0.01), with
boys demonstrating higher levels of anxiety in this group.
Higher levels of social competence (SC) were not found to
be related to age in either group or gender. However, higher
levels of social competence was associated with higher 1Q
in the TD group (TD SC: r=0.33, p=.006 <0.01), but not
in the ASD group; which suggests that IQ may be asso-
ciated with SC for TD children but not for children with
ASD.

Regression Analyses

Two ordinary least square multiple regression analyses
were used to examine the relations between generalized
anxiety and depression symptoms (controlling age IQ and
gender) and the outcome variable, social competence.

TD Group

For the TD group, regression analyses indicate that the
variables in Model 1 (age, I1Q, and gender) explain a

Table 2 Summary of

: . 1 2 3 4 5 6 7

correlation analyses for children

with ASD 1. Age 1.00 —0.118 -0276% 0.054 0.157 0.259% —0.178
2.1Q 1.00 -0.045 -0.109 0.087 -0.023  -0.058
3. Gender 1.00 0.116 -0.154 0.047 0.046
4. Autistic social impairment 1.00 0.603%**  0.490%** —().713%%%*
5. Depression symptoms 1.00 0.598%**  (0.560%**
6. Generalized anxiety symptoms 1.00 0.408%**
7. Social competence 1.00

***Correlation is significant at the 0.001 level (2 tailed); **Correlation is significant at the 0.01 level (2
tailed); *Correlation is significant at the 0.05 level (2 tailed)

Gender is coded 0 =male, 1 =female

Table 3 Summary of

. 1 2 3 4 5 6 7

correlation analyses for TD

children 1. Age 1.00 0.258% —0.089 -0.101 -0.010  0.123 0.143
2.1Q 1.00 0.062 -0.398** -0.219  —0.118 0.334%#*
3. Gender 1.00 -0.121 -0.182  —0.312*%¢  0.192
4. Autistic social impairment 1.00 0.609%%*  (.257*** —(),782%**
5. Depression symptoms 1.00 0.669%** —0.607***
6. Generalized anxiety symptoms 1.00 —0.185
7. Social competence 1.00

*#**Correlation is significant at the 0.001 level (2 tailed); **Correlation is significant at the 0.01 level (2
tailed); *Correlation is significant at the 0.05 level (2 tailed)

Gender is coded 0 =male, 1 =female
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Table 4 TD Group: Summary of the final regression model at step
two

Variable B SEB p P

Age 1.007 1.902 0.049 0.599
Gender 12.747 6980 0.171 0.073
1Q 0463 0.240 0.181  0.059
Generalized anxiety symptoms  1.663  0.474 0.438  0.001%%*
Depression symptoms -3.481 0.511 -0.829 0.000%*

**Significant at the 0.001 level
R%=0.147 for Step 1; AR?=0.375 for Step 2

Table 5 ASD Group: summary of the final regression model at step
two

Variable B SEB B P

Age —1.452 1.707 -0.098 0.398
Gender -4.978 9916 -0.0517 0.617
1Q -0.056 0.222 -0.027 0.802
Generalized anxiety symptoms —0.192 0.345 -0.077 0.580
Depression symptoms —-1.166 0311 -0.506 0.000**

**Significant at the 0.001 level
R%=0.038 for Ssep 1; AR?=0.293 for step 2

statistically significant proportion of the variance in SC
(R*=0.147, Fi363=3.621, p=0.018<0.05). T tests
show that IQ has the only statistically significant regres-
sion coefficient in the model (IQ: f=0.302, tg;=2.498,
p=.015<0.05; age: $=0.081, t;;=0.670, p=.505>0.05;
gender: $=0.180, ty;=1.537, p=.129>0.05) meaning
that the association between 1Q and SC is statistically sig-
nificant even after controlling for age and gender. These
results are consistent with the previous correlation analy-
ses that indicated that age and gender were not significantly
related to social competence in this group, in contrast, IQ
was moderately associated with social competence. Model
2, included generalized anxiety and depression blocked
together, which accounted for an additional 38% of the var-
iance in social competence (AR*=0.375, AF, ¢1,=13.33,
p=.000<0.01). T tests show that both depression
(p=-0.829, t;;=—6.806, p=.000<0.01) and generalized
anxiety contributed to the statistical significance of the
model (f=0.438, t;; =3.505, p=.001<0.01). See Table 4
presents a summary of the final regression model at step 2.

ASD Group
Regression analyses show that the variables in Model
1 (age, 1Q, and gender) did not explain a statistically

significant proportion of the variance in social compe-
tence (R?=0.038, F363=0.837, p=.479>0.05). T tests

@ Springer

show that none of the covariates modeled in Block 1 are

statistically ~significant (IQ: PB=-0.081, ts;=—-0.652,
p=0.517>0.05; age: f=-0.191, tez=—1.472,
p=0.146>0.05; gender: P=-0.011, t;;=—0.083,

p=0.934>0.05). These results are consistent with the
previous correlation analyses that indicated that 1Q, age,
and gender were not significantly related to social com-
petence in the ASD group. Model 2, included generalized
anxiety and depression blocked together, which accounted
for an additional 29% of the variance in social compe-
tence (AR>=0.293, AF,6,=13.35, p=0.000<0.01).
T tests show that depression (f=-0.506, t;;=-3.748,
p=0.000<0.01) was the only statistically significant
regression coefficients in the model; age, gender, and
generalized anxiety were not statistically significant. See
Table 5 for a summary of the final regression model at step
2.

Discussion
Generalized Anxiety Symptoms in ASD and TD

The aim of the present study was to explore the relations
between generalized anxiety, depression symptoms and
social competence in children with ASD without intellec-
tual disability and their age matched TD peers. In the cur-
rent sample of children with ASD, which included a subset
of individuals diagnosed with an anxiety disorder (6 partic-
ipants; 9% of the sample), 34% fell in the clinically signifi-
cant range for generalized anxiety symptoms on the BASC-
2, which is well within the range observed in the previous
literature examining prevalence rates of anxiety in ASD. In
contrast, the TD sample, which included only 1 participant
previously diagnosed with an anxiety disorder, contained a
far fewer 15% of children who fell in the clinically signifi-
cant range for generalized anxiety symptoms.

In both groups, generalized anxiety symptoms were
found to be significantly negatively correlated with par-
ent-rated social competence in the expected direction;
that is, higher generalized anxiety was associated with
poorer social competence as rated by the MSCS. Simi-
larly, generalized anxiety was also found to be associ-
ated with higher levels of autism symptoms (as rated by
the SRS) in both groups. Mazurek and Kanne, (2010)
previously found that anxiety was associated with better
social outcomes in children with ASD, however, in their
study item 65 on the ADI-R (which inquires about the
presence of a best-friend relationship) was used as the
outcome measure whereas in the current study, the out-
come was a parent-rated measure of social competence.
Measures for anxiety and depression were also different;
Mazurek and Kanne, (2010) used the anxiety/depression
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scale on the Child Behaviour Checklist (CBCL; Achen-
bach and Rescorla 2001) which includes questions
assessing both anxiety and depression, whereas in the
current study the BASC-2 anxiety and depression sub-
scales assessed the independent contributions of each of
these variables in the prediction of social competence.

Results from hierarchical multiple regression analy-
ses did not support our hypothesis but rather indicated
that generalized anxiety was only associated with social
competence above age, IQ, and gender in the TD group,
but not in the ASD group. Unlike social anxiety, which
may be more relevant to social functioning in chil-
dren with ASD, generalized anxiety may not be related
to social outcomes (Ginsburg et al. 1998; Chang et al.
2012) in the same way as it is in TD children. Although
generalized anxiety may have some social features such
as worrying about what others think, generalized worry
is more abstract, broad and distributed across different
contexts. For instance, generalized anxiety may include
worry about school work, worry about making mistakes,
worry about something bad happening, and can also be
accompanied by general feelings of nervousness, tense-
ness, and fearfulness. In contrast, features associated
with social anxiety such as strong avoidance and with-
drawal from social situations likely contribute to much
higher levels of social difficulties in these individuals.
Individuals with social anxiety may have more nega-
tive attributions of other’s social behaviour which may
further contribute to social challenges and poorer social
outcomes (Chang et al. 2012). Alternatively, general-
ized anxiety in children with ASD may present as worry
related to uncontrollable or unknown events and the
available parent-reported questionnaire measures may
not be adequately capturing generalized anxiety in chil-
dren with ASD.

Consistent with previous findings in ASD, age was
positively associated with higher levels of generalized
anxiety symptoms only in the ASD group (e.g. Mayes
et al. 2011). However, gender was associated with higher
levels of generalized anxiety only in the TD group, with
boys experiencing higher levels of anxiety than girls.
This is not consistent with previous findings of higher
rates of anxiety symptoms in TD girls than boys (Hale
et al. 2011; Crocetti et al. 2015; Leikanger et al. 2012).
However, our finding may be an artefact of the low ratio
of females to males in our group given that we attempted
to have a comparable gender distribution in both the TD
and ASD groups. Given the small number of females in
this study, it was underpowered to detect any significant
effect of gender. Further research is needed to determine
whether different risk factors may be present for ASD
(e.g. age) and TD (e.g. gender) youth for generalized anx-
iety symptoms.

Depression Symptoms in ASD and TD

In the current sample of children with ASD, approximately
48% had clinically significant levels of depression on the
BASC-2; however, only two participants were previously
formally diagnosed with a mood disorder. In contrast, the
TD sample, which did not contain any children previously
diagnosed with a mood disorder, contained a far fewer 15%
of children who fell in the clinically significant range for
depression symptoms.

The BASC-2 depression scale includes several items that
pertain to social symptoms of depression in TD youth such
as withdrawal and problems related to social interactions
and friendships that are also key features of ASD. Thus, we
sought to explore whether the participants with ASD were
scoring highly on the depression scale as a result of parents
endorsing only social items (e.g., feeling that they are not
understood or well-liked by others), or were also reporting
other ‘core’ symptoms of depression measured on this scale
such as negative emotionality, self-dislike, and suicidal ide-
ation. BASC-2 depression items were examined separately
to determine the proportions of parents who were report-
ing social and ‘core’ symptoms. It was determined that
both social as well as ‘core’ features of depression were
endorsed by parents in this sample, thus, the high depres-
sion scores in the youth with ASD were not solely based on
the social difficulties associated with depression (Table 6).

Results from hierarchical multiple regression analyses
indicated that depression was strongly significantly predic-
tive of social competence in both groups over and above

Table 6 Proportion of depression items on the BASC-2 positively
endorsed by parents of children with ASD

BASC-2 Item Item related to core or social ~ Total positive
symptoms of depression endorsement by

parents
(%)

Item 10, 82 Core 92.53

Item 156, 68 Core 85.07

Item 28, 8 Core 74.62

Item 74, 38 Core 88.05

Item 114, 142 Core 83.58

Item 106, 52 Core 38.80

Item 92, 90 Core 37.31

Item 138, 60 Core 26.86

Item 18, 22 Social 73.13

Item 60, 112 Social 58.20

Item 42, 30 Social 58.20

Item 124, 98 Social 20.89

Item 82, 128 Social 52.23

Non-italicized items are from the PRS-C form; Italicized items are
from the PRS-A form

@ Springer
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age, 1Q, and gender. For children with ASD, depression
was the only statistically significant predictor of social
competence in the final model, however, for TD children,
both generalized anxiety and depression symptoms contrib-
uted after considering the covariates. Depression symptoms
often include social disengagement, irritability, and reduced
ability to think or concentrate (American Psychiatric Asso-
ciation 2013), any one of which could adversely influence
social competence. Consistent with this picture, as with
generalized anxiety symptoms, higher levels of depression
symptoms were also associated with more autism symp-
toms and high levels of depression were associated with
higher levels of generalized anxiety, as expected.

In the current sample of children with ASD, over 54%
of the participants scored in the severely socially impaired
range, as indexed by the SRS scores. Despite significant
social difficulties, the mean IQ (102) was within the aver-
age range. Research has suggested that higher cognitive
abilities and self-awareness in high functioning youth
with ASD may also be risk factors for developing depres-
sion (Mazurek and Kanne 2010). In a study of 22 children
with ASD between the ages of 7 and 13, Vickerstaff et al.
(2007) found that higher cognitive abilities and insight led
to lower self-reported social competence and higher levels
of depression symptoms. In contrast to this, in our TD and
ASD samples, IQ was not found to be significantly asso-
ciated with depression symptoms. However, 1Q was found
to be associated with lower levels of autism symptoms in
the TD sample and also emerged as a significant predictor
of social competence in this group, indicating that IQ may
function as a protective factor in the developing of social
competence, at least in TD children.

Limitations and Future Research

This study was limited by the exclusive use of parent rat-
ings to evaluate social competence, social impairment,
generalized anxiety symptoms and depression symptoms.
In the case of anxiety, this is not ideal because there is evi-
dence that children’s perceptions of their anxiety symptoms
can differ from parents’ perceptions (e.g., Baldwin and
Dadds 2007; Blakeley-Smith et al. 2012). High functioning
youth with ASD, in particular, may be able to accurately
report their psychiatric symptoms and self-report should be
explored as a unique source of information for the assess-
ment and treatment of youth with ASD (Meyer et al. 2006;
Ozsivadjian et al. 2013). However, measures may need to
be developed or adapted to better assess symptoms of anxi-
ety or depression in youth with ASD (e.g., including the use
of visual material to make abstract concepts more concrete,
reducing language requirements, and including observable
(i.e., behavioural/physiological) measures of symptomatol-
ogy (e.g., increased breathing rate). Further, incorporating

@ Springer

behavioural observations as well as multiple reporters (e.g.,
peer-, teacher-, and self-report) in measuring the variables
of interest would provide a more comprehensive picture of
the relations between mental health symptoms and social
competence. It may be advantageous to consider mixed
methods to assess social competence including quantitative
(e.g., frequency of contact, number of contacts) and quali-
tative techniques (e.g., in-depth interview about mental
health).

In future research it is important to consider that the
relations between social difficulties and mental health
symptoms are likely reciprocal in nature, that is, increased
symptoms may be associated with increased social difficul-
ties which in turn are associated with a further increase in
symptoms. For example, increases in self-reported loneli-
ness and depression symptoms in adolescents with Asper-
ger’s syndrome were predicted by the degree of conflict and
betrayal in their friendships (Whitehouse et al. 2009).

In the current study, only two participants in the ASD
sample had a diagnosis of a depressive disorder yet we
found a high number of depression symptoms in the sam-
ple, suggesting that depression symptoms may remain
undetected by professionals. One reason for this could be
that certain clinical features observed in depressed individ-
uals, such as social isolation and withdrawal, overlap with
behaviours associated with ASD, and therefore may not be
as noticeable. Assessment of anxiety in ASD is also chal-
lenging due to symptom overlap between the two disorders.
In the case of anxiety and depression, atypical symptom
presentation, such as increased agitation and aggressive-
ness, increased repetitive behaviours, or compulsiveness,
may make detecting symptoms of either disorder in youth
with ASD particularly challenging for clinicians (Magnu-
son and Constantino 2011; Kerns and Kendall 2013). In
addition, individuals with ASD often struggle in the area of
communication and may have less self-awareness and emo-
tional insight into their symptoms, which may also make it
more difficult to detect both anxiety and depression in this
population (Magnuson and Constantino 2011).

Due to the small number of females in this study, we
were not able to adequately explore the effect of gender
with regard to anxiety, depression and social competence.
However, we know from studies of TD youth that gender
plays an important role in internalizing symptoms and
social competence and should be investigated in youth with
ASD. Additionally, with only a moderate sample size of
n=67 in each group, the current study is underpowered to
differentiate the independent effects of anxiety and depres-
sion on social competence.

In sum, the current findings suggest that in children with
ASD without intellectual disability anxiety and depression
symptoms and poor social competence are best monitored
and evaluated concurrently.
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