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Abstract Young adults with ASD and no intellectual
impairment are more likely to exhibit clinical levels of
anxiety than typically developing peers (DSM-5, American
Psychiatric Association, 2013). This study tests a mecha-
nistic model in which anxiety culminates via emotion
dysregulation and social motivation. Adults with ASD (49
males, 20 females) completed self-report measures on
emotion regulation, caregivers completed measures on
ASD severity and both on social anxiety. Results indicated
that emotion dysregulation (p < .001; p < .05) and social
motivation (p < .05, p < .001) significantly predicted
social anxiety as reported by caregivers and young adults
respectively. However, social motivation did not appear to
play a moderating role in the relationship between emotion
regulation and anxiety, even when controlling for social
awareness. Significant predictor variables of social anxiety
varied based on reporter (i.e. caregiver versus young adult),
with difficulty engaging in goal-directed behaviors during
negative emotions serving as the only shared predictor.
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Introduction

Although epidemiological prevalence estimates are not
available, it has been reported that about 17 % of children
and adolescents (van Steensel et al. 2011) and 22 % of
adults (Lugnegard et al. 2011) with autism spectrum dis-
order (ASD) also meet diagnostic criteria for social anxiety
disorder (SAD). These estimates are considerably higher
than the 2.8 % prevalence of SAD estimated in adults
without ASD (Grant et al. 2005). There are many plausible
explanations for the high rate of ASD-SAD co-occurrence
(cf. White et al. 2014b). One such process is impaired
emotion regulation, or the ability to modify moment-to-
moment affective experience and expression (White et al.
2014a).

Emotion dysregulation is often the primary concern
prompting treatment referral for individuals with ASD
and is a major contributor to caregiver stress (Mazefsky
et al. 2012). Herein, we explore emotion dysregulation
and social motivation in relation to self-reported prob-
lems with social anxiety experienced by adults with
ASD. Emotion dysregulation, difficulty returning to
baseline after emotional upset, and generally height-
ened emotional reactivity, has been empirically docu-
mented in people with ASD (Konstantareas and Stewart
2006). It has been suggested that emotion dysregulation
in people with ASD arises from a host of factors such
as cognitive rigidity and poor perspective taking,
atypical connectivity, and altered physiological reac-
tivity (Mazefsky et al. 2013). White et al. (2014a)
expanded this framework with a developmental model
in which emotion dysregulation may manifest in a
person with ASD as anxiety when social motivation is
high.

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-015-2567-6&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-015-2567-6&amp;domain=pdf

3972

J Autism Dev Disord (2015) 45:3971-3977

Social Motivation and ASD

Social motivation refers to the extent to which a person is
interested in engaging in social-interpersonal behavior
(Constantino and Gruber 2012). As such, it can manifest
via approach and avoidance behaviors. In very young
children, social motivation is often assessed based upon
their social attention or preferential orientation to socially
relevant stimuli, such as abnormal eye gaze to faces or
absence of response to name, which may form a founda-
tion for later impairments in social reciprocity and social
cognition (Dawson et al. 2005; Osterling et al. 2002;
Tager-Flusberg 2007; von Hofsten et al. 2009). Social
motivation may also extend beyond preferential social
orienting or attention. Chevallier et al. (2012), for exam-
ple, proposed that social motivation also encompasses
social reward and social maintenance behaviors. Disrup-
tions in neural circuitry related to reward may interfere
with the satisfaction or reward value derived from social
experiences in those with ASD (Dichter et al. 2012; Kohls
et al. 2012), thus leading to low prioritization of social
versus non-social (i.e., objects) stimuli. In other words,
individuals with ASD may not seek out social interactions
because they do not derive satisfaction from them.
Another aspect of social motivation that may be compro-
mised in ASD involves behaviors used to establish,
maintain, or enhance relationships. For example, individ-
uals with ASD may not reciprocate others’ behaviors
through mimicry or engage in social pleasantries (e.g.,
greetings, social laughter; Hobson and Lee 1998; Hudenko
et al. 2009). Instead, individuals with ASD may actively
avoid social interactions due to social aversion, misinter-
pretations of perceived threat in social situations, or poor
regulation of autonomic arousal that normally support
social engagement (Dalton et al. 2005; Eack et al. 2015;
Patriquin et al. 2013).

Additional investigations into eye-gaze patterns in ASD,
however, suggest heightened activation in the amygdala, a
structure in the brain that plays an active role in emotional
reactions and decision-making. As such, investigators
argue that decreased eye contact may serve as a coping
mechanism to attenuate over-arousal that results from the
anxiety of social contact (i.e. face-to-face interaction;
Dalton et al. 2005; Kliemann et al. 2012; Tottenham et al.
2013). For example, Tottenham et al. (2013) found reduced
eye gaze in adolescents with ASD was associated with
elevated amygdala signaling and higher threat ratings of
neutral faces. Kliemann et al. (2012) also demonstrated
greater amygdala activation during eye fixation for indi-
viduals with ASD, with increased likelihood of looking
away from the eyes after initial fixation on the eyes.
Similarly, White et al. (2014) demonstrated a relationship
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between fear of negative evaluation and increased gaze
toward social threat cues in adolescents with ASD. Col-
lectively, this research suggests that individuals with ASD
may not only have less preferential orientation toward
social information (i.e. eyes), but that social fears and
anxiety in the context of ASD may affect social orienting in
terms of heightened orienting and subsequent active
avoidance.

In sum, social motivation has been previously presented
as an overarching construct to include social attention,
social reward, and social behaviors. In this study, we
conceptualize social motivation as the drive to engage or
disengage in a socially interpersonal manner as evidenced
by behaviors such as avoidance, inhibition and empathic
orientation. Social motivation may influence emotion reg-
ulatory strategies for coping with intense emotional expe-
riences in ASD. Specifically, we predict that higher social
motivation will intensify the relationship between emotion
dysregulation and anxiety. That is, the relationship between
emotion dysregulation and social anxiety is expected to be
enhanced in those who report greater desire for social
interaction (i.e. high social motivation), while controlling
for social awareness to account for variability in social
insight.

Method
Participants

Participants were 69 young adults (17-27 years of age;
M = 20.5; SD = 2.0 years) with ASD presenting for social
skills treatment at the UCLA PEERS Clinic. Data were
collected prior to treatment from young adults participating
in either research or hospital-based clinical groups for the
PEERS (Program for the Education and Enrichment of
Relational Skills; Laugeson and Frankel 2010) interven-
tion. Eligibility criteria included 1Q >70, no major lan-
guage delays, fluency in English, no major mental illness,
and a caregiver willing to participate in treatment. Young
adults completed self-report questionnaires on emotion
regulation (DERS) and social anxiety (SAS) and caregivers
reported on social responsiveness (SRS) and social anxiety
(SAS). Complete baseline data for all measures were
available for 33 participants in the clinical groups and 36
from the research groups. All had a previous diagnosis of
ASD from a licensed mental health professional, and
included 20 females (29 %) and 49 males (71 %) from
diverse ethnic backgrounds: 41 Caucasian (59.42 %); 12
Asian (17.39 %); 8 Latino/Hispanic (11.59 %); 2 African
American (2.90 %); 3 other (4.35 %); and 3 no report
(4.35 %) (Table 1).
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('Il‘lal;leéé) Descriptive data Minimum Maximum Mean (SD) Skewness  Kurtosis
Age (months)* 204 326 247.01 (24.60) .947 —1.137
Total SAS (YA) 31 86 55.25 (14.83) 263 -.971
Total SAS (CG) 19 88 58.86 (15.82) —.009 —.635
SAS fear of negative evaluation (YA) 8 39 23.55 (8.30) —.003 —.944
SAS fear of negative evaluation (CG) 8 40 24.26 (8.12) 189 —-.715
SRS social motivation 42 90 67.42 (11.58) —.102 —.857
SRS total score 42 90 69.67 (10.13) —.163 —.142
Non-acceptance DERS 30 14.71 (6.19) .605 —.239
Goal DERS 5 25 16.64 (4.76)  —.076 —.678
Impulse DERS 28 14.35 (5.83) 542 —.598
Strategies DERS 39 20.39 (7.51) 446 —.606
Awareness DERS 10 24 17.43 (3.41) —.103 —.607
Clarity DERS 10 21 15.72 (2.16) 286 .865
Total DERS 66 152 99.25 (19.33) 375 —.431
* n = 68; YA young adult; CG caregiver

Measures consistency (i.e. Cronbach’s o) for a college age sample for

Social Responsiveness Scale (SRS; Constantino
and Gruber 2005)

The SRS is a 65-item rating scale of the severity of ASD
symptoms as they occur in natural social settings. It pro-
vides a clinical representation of an individual’s social
impairments, assessing social awareness, social informa-
tion processing, capacity for reciprocal social communi-
cation, social motivation, and autistic mannerisms using
T-scores (M = 50; SD = 10). Higher scores represent
more autism related traits. As such, higher scores on the
Social Motivation subscale indicate more impairment (e.g.
lower social motivation; more avoidance behaviors). SRS
raw scores were converted to T-scores based on the SRS-2
(Constantino and Gruber 2012) norms for adults. The SRS
was administered to caregivers of young adults at pre-in-
tervention assessment.

Social Anxiety Scale (SAS; La Greca and Lopez 1998)

The SAS consists of 22 items and has also been useded in
multiple samples of young adults (Garcia-Lopez et al.
2006; Hanby et al. 2012). Completed by young adults and
their caregivers, items include ‘‘I/My child gets nervous
when talking to peers he/she doesn’t know very well,”” for
example. Caregivers and young adults rate items on a
5-point Likert scale ranging from ‘‘Not at All’” (1) to “‘All
of the Time’’ (5). The SAS is comprised of three subscales
(i.e. fear of negative evaluation, social avoidance and dis-
tress specific to new situations, and generalized social
avoidance and distress) in addition to a total score. Internal

the total score of the SAS-A was .93 (Bagner et al. 2007).
In addition to the SAS total score, the fear of negative
evaluation (SAS-FNE) subscale was used in hypothesis-
testing, as it can be viewed as an index of the cognitive
domain of social anxiety that exists as an orthogonal entity
in comparison to social motivation. In this way, we can
examine a social anxiety domain that is distinct from social
motivation.

Difficulties in Emotion Regulation Scale (DERS; Gratz
and Roemer 2004)

The DERS is a 36-item self-report measure that assesses
individuals’ typical levels of emotion dysregulation across
six domains: non-acceptance of negative emotions (Non-
acceptance), inability to engage in goal-directed behaviors
when experiencing negative emotions (Goal), difficulties
controlling impulsive behaviors when experiencing nega-
tive emotions (Impulsive), limited access to emotion reg-
ulation strategies perceived as effective (Strategies), lack
of emotional awareness (Awareness), and lack of emo-
tional clarity (Clarity). Scores are coded such that higher
scores indicate greater emotion dysregulation. In a sample
of undergraduate students, this scale demonstrated high
internal consistency for the total score (Cronbach’s
a = .93), adequate internal consistency for all of the sub-
scales (Cronbach’s o > .80), and good test-retest [Cron-
bach’s reliability over a period of 4-8 weeks (p; = .88,
p < .01 total score, p;s > .57, ps < .01 subscales; Gratz
and Roemer 2004)]. The DERS was administered to young
adults at pre-intervention assessment.
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Data Analyses

To test the central hypothesis that social motivation would
moderate the relationship between emotion regulation and
social anxiety, linear multiple regressions were conducted
with three predictor variables (i.e., emotion regulation,
social motivation, and their interaction), based on the
methods of Cohen et al. (2003). For each model tested, the
independent variables were standardized. The presence of
moderation was indicated by significant findings for the
interaction term. Analyses were conducted separately for
both caregiver and self-report of social anxiety (total score
and fear of negative evaluation subscale). Based on the
available sample size of 69 and o = .05, we had sufficient
(.81) power to detect a medium (Cohens 2 = .15) effect.
All analyses were then repeated to control for social
awareness using hierarchical linear regression. For sup-
plemental analyses, all DERS subscales and the Social
Motivation subscale from SRS were entered simultane-
ously in one level of a linear regression model to compare
the predictors for social anxiety, and repeated for each
reporter.

Results
Primary Analyses of Main Effects and Interactions

For both caregiver and self-report total social anxiety,
significant main effects emerged for both social motivation
(p = .565, p < .001; p = .242, p < .05, respectively) and
total emotion regulation (f = .219, p < .05; p = .595,
p < .001, respectively) (see Table 2), such that impaired
social motivation and emotion dysregulation were related

Table 2 Correlation matrix of variables

to increased social anxiety. However, the interaction of
social motivation and total emotion regulation was not
significant in either model (f = .117; p > .05 for caregiver
report; f§ = .022, p > .05 for self-report), and remained
non-significant even after controlling for SRS Social
Awareness (f = .075; p> .05, p=-.027, p> .05,
respectively). In the models predicting fear of negative
evaluation, for caregiver report of SAS-FNE, similar
results were yielded in comparison to caregiver report of
total SAS. That is, both social motivation (ff = .285,
p < .05) and total emotion regulation (ff = .246, p < .05)
were significant predictors. However, for self-reported fear
of negative evaluation (SAS-FNE), only total emotion
regulation remained as a significant predictor (f = .564,
p <.001) (Table 3).

Supplemental Analyses

When SRS social motivation and all DERS subscales were
entered as predictor variables for caregiver-reported total
social anxiety, only three variables were significant pre-
dictors. Specifically, difficulty with goal directed behavior
for negative emotions (ff = .249, p < .05), lack of aware-
ness of emotions (f = .240, p < .05) and social motivation
(p = .533, p < .001) significantly predicted caregiver-re-
ported total social anxiety. Based on self-reported total
social anxiety, a different set of predictors emerged. Non-
acceptance of negative thoughts (f = .289, p < .05), dif-
ficulty with goal directed behavior for negative emotions
(p = .260, p < .05), impulse control difficulties with
negative emotions (ff = —.361, p <.01), and limited
access to strategies for regulation of emotions (ff = .513,
p < .01) each significantly predicted social anxiety. Taken
together, difficulty with directing behavior towards goals

1 2 3 4 5 6 7 8 9 10 11 12
1. SRS soc mot -
2. Total SAS (CG) S74%F —
3. Total SAS (YA) 281%* S567FF —
4. FNE SAS (CG) .300%* .849%* S27H* —
5. FNE SAS (YA) 176 438%* .903%#%* 469%*  —
6. Non-Acc DERS 202 —.285%* .610%* .258%* S543%%
7. Goal DERS —.080 .163 AT72%* 257 A70%* 301 -
8. Impulse DERS —.125 —.085 175 —.057 184 A415%* 368%*F  —
9. Awareness DERS .036 201 .069 156 137 .071 —.123 .021 -
10. Strategies DERS 158 254 .642%* 229 .588%* 709%* .540%%* 647 —014 -
11. Clarity DERS —.073 .052 —.156 141 —.172 —.091 —.254*% =212 —.137 =222 -
12. Total DERS .067 .246* .609%%* 261%* .579% T97%* .613%%* 156%* 154 916%* —.154 -
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I’Ir‘::)l()ileei ?prlilrlr?;re;r ;Eilr;:::ls()m Predictors Young adult report Caregiver report
predictors of social anxiety b F R b F R?
Social anxiety total (dependent variable)
Social motivation .242% 16.292%** 429  565%*%*  ]3.759%** 388
DERS total 595 219%*
Social motivation x DERS total .022 117
Social anxiety: fear of negative evaluation (dependent variable)
Social motivation 137 12.030*** 357  .285% 3.819%* 155
DERS total 564 #% .246%
Social motivation x DERS total ~ —.057 .040

*p < 0.05; ** p < 0.01; *** p < 0.001

during negative emotions was related to social anxiety for
both caregiver and self-report (Table 4).

Discussion

Results from this study build on the current body of liter-
ature linking emotion regulation difficulties to heightened
social anxiety. As predicted, increased emotion dysregu-
lation was associated with higher levels of social anxiety.
Although White et al. (2014a) proposed social motivation
to act as a possible moderator, data from this sample of
treatment-seeking adults with ASD do not lend support to
the moderating effects of social motivation on the rela-
tionship between emotion dysregulation and social anxiety.
These interaction effects remained non-significant across
reporters on social anxiety (i.e., self-report and caregiver),
and when controlling for level of social awareness.

The specific facets predictive of social anxiety differed
based on whose report of social anxiety is relied upon.
More specifically, caregiver and young adult report on total
SAS and SAS-FNE were significantly correlated; only
56.7 % of the variance of caregiver report of total SAS was

Furthermore, only 46.9 % of the variance of SAS-FNE
reported by caregivers was accounted for by young adult
report of the same construct. The only variable to remain a
constant predictor across reporters was difficulty with goal-
directed behavior for negative emotions. Examples of sit-
uations requiring goal-directed behavior includes difficulty
maintaining concentration or getting work done when
upset. In addition, lack of emotional awareness and overall
social motivation significantly predicted levels of social
anxiety based on caregiver report, but not based on self-
report. It may be that the young adults were not cognizant
of their lack of emotional awareness or level of social
engagement. On the other hand, non-acceptance of nega-
tive thoughts (e.g. “I feel guilty, embarrassed or ashamed
for feeling upset”), impulse control difficulties (e.g. “I
become or feel out of control when I feel upset”), and
limited access to emotion regulation strategies (e.g. “My
emotions are overwhelming when I’m upset”) significantly
predict self-reported levels of anxiety. It appears that pre-
dictors of social anxiety from a self-report perspective tend
to associate with difficulties related to immediate control of
emotions, whereas predictors of social anxiety from a
caregiver perspective tend to be related to deficits in

accounted for by young adult report of total SAS. emotion awareness and social behavior. From this
i?)l;lei ‘(‘suI;pan?rierr?iﬁe::;I}lfses): Predictors Young adult report Caregiver report
predictors of social anxiety b F R? b F R?
Social anxiety total (dependent variable)
DERS non-acceptance .289% 13.291%** .604 .072 8.263*#%* 487
DERS goal .260%* .249%*
DERS impulse —.361%* —.215
DERS awareness .090 .240%*
DERS strategies S513%* .169
DERS clarity —.006 185
Social motivation 114 533wk

*p < 0.05; #* p <0.01; *** p < 0.001
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perspective, it may also be that caregivers incorrectly infer
the causes of anxiety of their child, as they often can only
provide an account of overt behaviors and must infer the
underlying cognitive and emotional influences.

Although we do not find support for a moderating effect
of social motivation, we do see a direct effect of social
motivation on social anxiety, such that impoverished social
motivation was associated with higher social anxiety.'
Similarly, Corbett et al. (2014) reported that during soli-
cited play sequences, children with ASD who present with
the highest level of cortisol reactivity, indicative of anxiety,
also showed less social motivation. As a result, it may be
that low social motivation perpetuates and negatively
reinforces avoidance behaviors.

While this finding was opposite of our prediction, the
results may capture a behavioral proxy of social motiva-
tion. For example, questions that fall under the social
motivation sub-scale on the SRS tend to be about behaviors
that are outwardly expressed, such that it is difficult to
determine to what degree avoidance behaviors are indeed
due to poor social motivation or to something else, such as
anxiety. This is understandable given the scale’s purpose as
a parent-report measure for a population with highly vari-
able verbal abilities. Arguably, the intrinsic desire for
social interaction could result in a plethora of both
observable behavioral manifestations as well as features
that do not readily lend themselves to observation, such as
social curiosity, interest in others, and desire for interac-
tion. In other words, low social motivation is not synony-
mous with social avoidance because high social motivation
could also result in avoidance behavior (e.g., due to fear of
being judged or socially thwarted). As such, it is important
to differentiate between social impairment (i.e., behavioral
or skill deficit in all individuals with ASD) and social
motivation (i.e., desire to engage socially that is variable
within individuals with ASD).

While this study presents an analytical approach to test a
proposed theoretical model, there are several limitations.
The current analyses utilized solely self and caregiver
report in a population of treatment seeking young adults
who were motivated to participate in an intervention to
improve their social skills; thus, the sample may be
inherently biased toward more socially motivated individ-
uals. In addition, inclusionary criteria required only a
community diagnosis; therefore, full characterization of the
sample was not attained via gold-standard measures such
as the autism diagnostic observation schedule, 2nd edition
(ADOS-2) or autism diagnostic interview—revised (ADI-
R). Not all questionnaires in the study were completed by

! Hierarchical linear regression analyses were run to test a possible
curvilinear relationship between social motivation and social anxiety
and yielded insignificant results.
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both young adult and caregiver; as a result, all analyses
compared a combination of young adult self-report and
caregiver report. As indicated by the varying predictors of
social anxiety based on reporter, the biases of both repor-
ters must be considered. The efficacy of self-report mea-
sures by individuals with ASD provides mixed evidence.
Some researchers have demonstrated high levels of con-
sistent response to caregivers yet others do not (Berthoz
and Hill 2005). In this sample, only young adults reported
on emotion regulation abilities, which require an increased
level of insight and awareness into one’s ability to act on
negative thoughts. Furthermore, young adult report on
social anxiety also requires a level of self-awareness to
reflect on one’s negative feelings and caregiver reports may
be equally biased. Within this sample, caregivers reported
on young adult level of social responsiveness and social
anxiety. Finally, while steps were taken to increase power
(e.g., reliable continuous variables, grounding model in
theory, strong established relationship between predictor
and outcome variables), we were underpowered to detect
the typically smaller effects often seen in moderation
analyses (Cohen 1992; Frazier et al. 2004). Future studies
may benefit from the utilization of a developmental
approach to test the model with longitudinal analyses in
order to truly target the early effects of social motivation
on emotion regulation. That is, we can reach a better
understanding of the interactions between variables over
time. Overall, this study builds upon the literature linking
emotion dysregulation and anxiety within individuals with
ASD and provides a foundation for examining possible
mechanisms that may moderate this relationship.

Author Contributions DS cleaned and analyzed the data, wrote the
results and discussion sections and synthesized the individual parts.
AS contributed primarily to writing. SWW contributed to theory
development, data analysis guidance and wrote a portion of the
introduction. EL collected the data and contributed to writing the
methods section.
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