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Abstract

Social anxiety is common among adolescents with autism spectrum disorder (ASD). An 

ongoing challenge for both research and clinical practice in ASD is the assessment of anxious 

symptomatology. Despite its widespread use in samples of youth with ASD, the Social Anxiety 

Scale for Adolescents (SAS-A) has not received psychometric evaluation within this population; 

thus, the validity of its use in research and clinical practice for ASD remains unclear. The 

present study conducted a psychometric analysis of caregiver and adolescent SAS-A forms in 

a sample of adolescents with ASD (N = 197). Results revealed 1) poor caregiver-adolescent 

item-level agreement, 2) a two-factor structure, 3) lack of measurement invariance between 

reporters, and 4) modest evidence for convergent and discriminant validity. Overall, findings 

suggest that this measure demonstrates reasonable psychometric properties in an ASD sample. 

Lack of measurement invariance, however, calls for careful interpretation of research involving 

the SAS-A in ASD samples, particularly when the primary goal is to compare adolescent and 

caregiver reports. The implications of these findings for future research and clinical practice are 

discussed.
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Autism spectrum disorder (ASD) is a lifelong neurodevelopmental disorder that affects 

approximately 1 in 45 youth (Zablotsky, Black, Maenner, Schieve, & Blumberg, 2015). 

Autism is characterized by challenges in social communication as well as restricted and/or 

repetitive behaviors (APA, 2013) and is often accompanied by additional co-occurring 

internalizing or externalizing symptoms (Leyfer et al., 2006). Symptoms of social anxiety, 

in particular, are common and thought to amplify core symptoms of ASD (Bellini, 2006; 

Duvekot, Ende, Verhulst, & Greaves-Lord, 2017) and, thus, merit the attention of basic 

and applied researchers alike. Issues surrounding assessment of social anxiety in ASD 

likely limit progress in this line of work; parent-child agreement concerns are compounded 

with the dearth of anxiety measures that have received psychometric evaluation within this 

population. The Social Anxiety Scale for Adolescents (SAS-A) is a questionnaire commonly 

used to assess symptoms of social anxiety and may be a useful tool for research and clinical 

practice related to ASD. To the authors’ knowledge, however, no study to date has conducted 

a thorough psychometric evaluation of the SAS-A in an ASD sample, nor examined whether 

the adolescent and caregiver reports have similar psychometric properties. These, therefore, 

are the goals of the present study.

Social Anxiety and Autism Spectrum Disorder

Co-occurring symptoms of anxiety and, more specifically social anxiety, commonly 

engender additional challenges that extend beyond autism alone. Evidence suggests that 

many youth with ASD experience clinical levels of social anxiety (van Steensel, Bögels, 

& Perrin, 2011; White, Oswald, Ollendick, & Scahill, 2009), with a recent meta-analysis 

indicating higher levels of anxiety in youth with ASD compared to typically developing 

youth (van Steensel & Heeman, 2017). Symptoms of social anxiety and autism are likely 

intimately intertwined—White and colleagues (2012) identified two highly correlated, 

yet separate, factors for social anxiety and social difficulties. Thus, social anxiety is 

conceptualized as a set of distinct, yet highly enmeshed, co-occurring symptoms that may 

exacerbate and be exacerbated by social challenges for those with ASD (Bellini, 2006; 

Chang, Quan, & Wood, 2012). Social anxiety in autism is hypothesized to stem from a 

combination of physiological symptoms, social withdrawal, underdeveloped social skills, 

and unsuccessful social interactions (Bellini, 2006) which may, in turn, further perpetuate 

social rejection and, thus, beget greater levels of anxiety symptoms (Duvekot et al., 2017; 

Factor, Ryan, Farley, Ollendick, & Scarpa, 2017; Wood & Gadow, 2010).

Assessing Social Anxiety in Autism Spectrum Disorder

Although the understanding of anxiety in ASD is burgeoning, a pressing challenge for 

research in this area is accurate assessment of anxious symptoms among those with ASD. 

Such difficulties are, in part, rooted in concern regarding caregiver-child agreement and, 

thus, potentially accuracy and reliability of the reporter (Blakeley-Smith, Reaven, Ridge, 

& Hepburn, 2012; Mazefsky, Kao, & Oswald, 2011; White, Schry, & Maddox, 2012). 

While poor agreement is often attributed to inaccuracies on the part of either the parent 

or child, differences in measurement properties could also contribute to the emergence of 

disagreement (Olino, Finsaas, Dougherty, & Klein, 2018), yet is not often explored. Beyond 

these issues, a second major concern is the lack of psychometrically-sound measurement 
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tools to assess for social anxiety in ASD (e.g., Jitlina et al., 2017; White, Lerner, et al., 

2015).

Research suggests that parents and their children often differ in their reports of child 

psychopathology (e.g., De Los Reyes & Kazdin, 2005) and this process may be at play 

to an even greater extent in ASD. More specifically, evidence from item-level analyses 

raises concerns regarding parent-child agreement on measures of anxiety in ASD. For 

example, analyses of the Screen for Child Anxiety Related Emotional Disorders in Children 

(SCARED; Birmaher et al., 1997) have suggested poor item-level agreement between parent 

and child reports (Blakeley-Smith et al., 2012). Similarly, across items on the Spence 

Children’s Anxiety Scale (SCAS; Spence, 1998), parent-child agreement has been found 

to widely vary (Magiati, Chan, Tan, & Poon, 2014). For the social phobia items of the 

SCAS specifically, agreement was found to be poor, with the exception of items reflecting 

fear of using public toilets (ρ = 0.57) and fear of taking tests (ρ = 0.37) (Magiati et al., 

2014). Additional concerns have been raised in the examination of anxiety measures at the 

scale and subscale levels; there has been some empirical investigation of reporter (caregiver 

versus child) discrepancies of anxiety in ASD, yet findings in the literature are mixed. Some 

suggest that parents report higher anxiety levels (Lopata et al., 2010), lower anxiety levels 

(Hurtig et al., 2009; Ooi et al., 2016; White, Schry, et al., 2012), and the same mean anxiety 

level (Burrows et al., 2018; May, Cornish, & Rinehart, 2015) compared to their child with 

ASD.

Given that poor parent-child agreement and mean-level discrepancies are commonly 

reported in the literature on ASD, careful consideration of possible factors contributing 

to disagreement, namely barriers to accurate reporting of behalf of the child and parent 

(Stratis & Lecavalier, 2015), as well as psychometric sources of disagreement (Olino et 

al., 2018) are essential. Caution is advised when utilizing self-report measures in ASD 

(Mazefsky et al., 2011), likely due to possible limitations in introspection (Williams, 2010) 

and emotion identification (Uljarević & Hamilton, 2013) among youth with ASD. In light 

of these concerns, parent-report is often employed as a proxy. Parent-report, however, is 

inherently limited, especially for internalizing symptoms; evidence broadly points to greater 

disagreement for less observable symptoms in youth (Comer & Kendall, 2004; Ooi et al., 

2016).

An important and often overlooked limitation in this line of research is the assumption of 

measurement invariance between parent and child; measurement invariance is a critical 

prerequisite for the examination of mean-level informant discrepancies, and may also 

contribute to item-level disagreement (Olino et al., 2018). Without evidence to support 

measurement invariance between reporters, it is possible that discrepancy findings and 

poor agreement may be due to differences in how the instrument functions between the 

two groups rather than true differences in the underlying construct. Thus, to make valid 

inferences about mean-level differences in anxiety at the scale level and to explore possible 

contributors to poor agreement, measurement invariance should be investigated.

Other hindrances in this line of work are attributable to the paucity of anxiety measures that 

have received psychometric evaluation with an ASD sample (e.g., Jitlina et al., 2017; Connor 

Schiltz et al. Page 3

Assessment. Author manuscript; available in PMC 2022 December 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



M Kerns et al., 2016; Schiltz, McIntyre, Swain-Lerro, Zajic, & Mundy, 2017; Uljarević et 

al., 2017; White, Lerner, et al., 2015) or the dearth of measures developed specifically for 

use in ASD (e.g., Kerns, Renno, Kendall, Wood, & Storch, 2016; Rodgers et al., 2016). 

While some anxiety measures have support for their use in research on ASD (Rodgers et al., 

2016; Schiltz et al., 2017; White, Lerner, et al., 2015), evidence suggests that others may not 

be appropriate without adaptations (Jitlina et al., 2017).

Moreover, measures with empirical support for use in ASD assess anxiety disorders broadly 

and, thus, tend to include only one social anxiety subscale (e.g., the Multidimensional 

Anxiety Scale for Children; MASC; March, 2013). To the authors’ knowledge, no 

measures tapping into social anxiety specifically have received comprehensive psychometric 

evaluation within the ASD literature. Literature on social anxiety among typically 

developing youth suggests that social anxiety is a multidimensional construct, with factors 

that differentiate between social interaction and performance anxiety (Watson & Friend, 

1969). While the SAS-A captures the multidimensional structure of social anxiety within 

typically developing clinical populations, it is unknown whether the questionnaire measures 

the same constructs within an ASD sample. Further, it is unclear how the constructs assessed 

by the SAS-A correlate with constructs that are commonly studied in ASD samples (i.e., 

convergent and discriminant validity).

The Social Anxiety Scale for Adolescents

The Social Anxiety Scale for Adolescents (SAS-A; La Greca & Lopez, 1998) has been 

widely used in studies of typically developing adolescents to assess a range of symptoms 

associated with social anxiety. This measure is the product of a series of iterations of the 

Social Anxiety Scale for Children (SASC; La Greca, Dandes, Wick, Shaw, & Stone, 1988), 

which was based on a measure designed for adults (Watson & Friend, 1969). The SASC 

includes 10 items that load onto two factors, fear of negative evaluation (FNE, 6 items) 

and social avoidance and distress (SAD, 4 items). The SASC was subsequently revised to 

include eight new items and was found to have a three factor structure (SASC-R; La Greca 

& Stone, 1993). Two separate SAD factors emerged: social avoidance and distress specific 

to new situations or peers (SAD-New) and more pervasive social distress (SAD-General). 

Finally, the SAS-A is an upward developmental extension of the SASC-R; this version 

was created with linguistic alterations to ensure items were developmentally appropriate 

for adolescents. Evidence suggests strong psychometric properties for the SAS-A among 

typically developing adolescents (La Greca & Lopez, 1998). In parallel with the SASC-R, 

the SAS-A was found to have a three-factor structure involving fear of negative evaluation 

(FNE), general social avoidance and distress (SAD-G), and avoidance and distress specific 

to new situations (SAD-N). Several researchers have replicated the three factor structure 

of the SAS-A in English (Inderbitzen-Nolan & Walters, 2000; Storch, Masia-Warner, Dent, 

Roberti, & Fisher, 2004) and Spanish (García-López, Olivares, Hidalgo, Beidel, & Turner, 

2001). Another study similarly identified a three factor structure and additionally suggested 

eliminating five items due to cross loadings or weak loadings (Q1, Q5, Q8, Q18, Q19) 

(Myers, Stein, & Aarons, 2002).

Schiltz et al. Page 4

Assessment. Author manuscript; available in PMC 2022 December 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The SAS (both the SASC-R and SAS-A) has been widely used in studies of children and 

adolescents with ASD to answer a multitude of research questions; use of the SAS in these 

studies is briefly reviewed here. Studies have employed the SAS to examine rates of social 

anxiety in ASD (Bellini, 2004), differences in social anxiety between typically developing 

and ASD samples (Burnette et al., 2005; Kuusikko et al., 2008), predictors of social anxiety 

(Bellini, 2006; Swain, Scarpa, White, & Laugeson, 2015; Ung et al., 2016; Usher, Burrows, 

Schwartz, & Henderson, 2015), neurological correlates of social anxiety (Burnette et al., 

2005; Henderson et al., 2006; McPartland et al., 2012; Sutton et al., 2005), outcomes of 

interventions (Kaboski et al., 2015; Laugeson, Ellingsen, Tucci, Bolourian, & Bates, 2015), 

and predictors of parent-child discrepancies (Burrows et al., 2018). Of these studies, many 

examined the SAS at the subscale level (Bellini, 2004; Burnette et al., 2005; Henderson 

et al., 2006; Kaboski et al., 2015; Kuusikko et al., 2008; McPartland et al., 2012; Meyer, 

Mundy, Van Hecke, & Durocher, 2006; Sutton et al., 2005; Swain et al., 2015; Ung et 

al., 2016), while some studies used the total score (Bellini, 2006; Burrows et al., 2018; 

Laugeson et al., 2015; Usher et al., 2015). Studies have used both the adolescent version for 

older youth (Bellini, 2004, 2006; Laugeson et al., 2015; Swain et al., 2015) as well as the 

child version (Burnette et al., 2005; Burrows et al., 2018; Henderson et al., 2006; Kaboski 

et al., 2015; Kuusikko et al., 2008; McPartland et al., 2012; Meyer et al., 2006; Sutton 

et al., 2005; Ung et al., 2016; Usher et al., 2015). One study examined the SASC-R with 

the original items, as well as a revised version excluding items that the authors suspected 

would be too closely related to ASD symptoms; findings appeared similar for both versions 

(Kuusikko et al., 2008). Only two studies used both parent and child versions (Laugeson et 

al., 2015; Swain et al., 2015). Together, findings from these studies have been used to draw 

many conclusions: social skills have been linked with symptoms of social anxiety (Bellini, 

2004, 2006), neurobiological correlates of social anxiety have been suggested (Burnette 

et al., 2005; Henderson et al., 2006; McPartland et al., 2012; Sutton et al., 2005), and 

symptoms of social anxiety have been shown to be highly prevalent in ASD (Bellini, 2004; 

Burnette et al., 2005; Kuusikko et al., 2008).

Study Aims

In light of the gaps in the current literature, the present study sought to conduct 

a psychometric analysis of caregiver and adolescent report on the SAS-A in ASD. 

More specifically, the current study aimed to 1) examine caregiver-adolescent item-level 

agreement, 2) evaluate the factor structure, 3) test measurement invariance between 

caregiver and adolescent forms, and 4) investigate convergent and discriminant validity of 

the SAS-A in a sample of adolescents with ASD.

Method

Participants

One-hundred and ninety-seven adolescents with ASD and their caregivers completed 

the measures used in this study as part of a larger randomized controlled trial (RCT) 

of the Program for the Education and Enrichment of Relational Skills (PEERS®; 

Laugeson, Frankel, Gantman, Dillon, & Mogil, 2012) at a mid-sized Midwestern university. 
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Adolescents met criteria for ASD on the Autism Diagnostic Observation Schedule, Generic 

(total score ≥ 7) (ADOS-G; Lord et al., 2000). Sample characteristics are presented in Table 

1. For complete inclusion criteria and recruitment procedures please see Schohl et al. (2014).

Procedure

The Institutional Review Board at Marquette University approved the larger RCT. Informed 

consent was provided by a parent or legal guardian (henceforth “caregiver”) and informed 

assent was given by adolescents for participation in the RCT. Adolescents and their 

caregivers attended a research appointment wherein they completed demographic forms 

and a battery of measures assessing social functioning and behavioral and emotional 

symptoms. Caregivers and adolescents each completed measures independently; assistance 

was provided to adolescents by research assistants in the lab if needed and/or upon request. 

Adolescents were administered the Kaufman Brief Intelligence Test (KBIT-2; Kaufman & 

Kaufman, 2004) and the ADOS-G (Lord et al., 2000). The ADOS-G was administered by 

research assistants trained to research reliability within the lab.

Measures

The Social Anxiety Scale for Adolescents (SAS-A; La Greca & Lopez, 1998) is an 18-item 

measure of social anxiety based on the Social Anxiety Scale for Children (La Greca et 

al., 1988; La Greca & Stone, 1993). While there are 22-items total on the measure, only 

18 of these are intended to assess anxious symptoms, and 4 are unrelated to anxiety (e.g., 

“My child likes to read”). There are parallel caregiver- and adolescent-report versions of the 

SAS-A—both were administered in the present study. Caregivers and adolescents responded 

to each item using a 5-point Likert scale to indicate how much each item was true for 

their adolescent or themselves from 1 (Not at all) to 5 (All of the time), with higher 

scores indicating greater levels of social anxiety. Sample items from each subscale include, 

“My child worries/I worry that others don’t like him/her/me,” (FNE), “My child gets/I get 
nervous when he/she meets/I meet new people,” (SAD-N), and “My child is/I am quiet when 
he/she is/I’m with a group of people” (SAD-G).

The Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998) is a self-report 

measure consisting of 20 items related to anxiety during social interactions. Adolescents 

responded to each item using a 5-point Likert scale from 0 (Not at all characteristic of me) 

to 4 (Extremely characteristic of me). Higher scores on the SIAS indicate greater levels 

of social anxiety. The SIAS has been found to have acceptable psychometric properties 

(Brown et al., 1997; Rodebaugh, Woods, Heimberg, Liebowitz, & Schneier, 2006) and has 

previously been used in ASD research (e.g., Pugliese, Fritz, & White, 2015; White, Scarpa, 

Conner, Maddox, & Bonete, 2015). A sample item from the SIAS is, “I have difficulty 
talking with other people.” Internal consistency for the present study was good (α = 0.87).

The Short Mood and Feelings Questionnaire (SMFQ; Angold, Costello, Messer, & Pickles, 

1995) is a 13-item measure that assesses depressive symptoms and was derived from 

the Mood and Feelings Questionnaire (Costello & Angold, 1988). Participants indicated 

whether statements were not true, sometimes true, or true most of the time. The SMFQ has 

parallel caregiver- and self-report versions; both versions were used in the present study. The 
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SMFQ has been found to have good validity (Angold et al., 1995; Kent, Vostanis, & Feehan, 

1997; Sharp, Goodyer, & Croudace, 2006; Thapar & McGuffin, 1998) and has previously 

been used in research on ASD (e.g., Patel, Day, Jones, & Mazefsky, 2017; White, Schry, & 

Maddox, 2012). A sample item from the SMFQ is, “My child/I felt miserable or unhappy.” 

Internal consistency for the present study was excellent for caregiver report (α = 0.91) and 

good for adolescent report (α = 0.87).

The Social Responsiveness Scale (SRS; Constantino & Gruber, 2005) is a commonly-used 

65-item measure assessing autism symptomatology. Caregivers responded to each item 

on a 4-point Likert scale from 0 (Not true) to 3 (Almost always true), where higher 

scores indicate greater ASD symptom severity. The SRS produces a total score and five 

subscale scores including: Social Awareness, Social Communication, Social Cognition, 

Social Motivation, and Autistic Mannerisms; only the total score was used in the present 

study. The SRS has been found to have good reliability and validity (Constantino et al., 

2003). Internal consistency on the SRS total score for the present study was excellent (α = 

.92).

Data Analysis Plan

Item-level descriptive statistics and agreement.—The mean and standard deviation 

of Likert responses were calculated for each item on both caregiver and adolescent reports 

of the SAS-A. Comparison between caregiver and adolescent responses on all items was 

conducted using paired-samples t-tests with the Holm-Bonferroni correction (Aickin & 

Gensler, 1996; Holm, 1979). Weighted Cohen’s kappa and polychoric correlations were 

used to examine caregiver-adolescent agreement for each item. Weighted Cohen’s kappa is 

a measure of consistency between raters for ordinal data, in which mismatched judgments 

that are further apart (e.g., not at all vs. all of the time) are penalized more heavily than 

mismatched judgments that are closer together (e.g., most of the time vs. all of the time). 

The polychoric correlation describes the relation between the two normally-distributed 

latent variables that are assumed to underlie the observed ordered categorical response 

distributions for each item.

Factor structure.—A series of confirmatory factor analyses (CFAs) were employed 

to evaluate a one-factor, two-factor, and the literature standard, three-factor structure of 

caregiver and adolescent reports on the SAS-A. This method, however, does not enable 

items to cross load on multiple factors unless they are specified a priori (theoretically-

driven) or identified through modification indices (data-driven). Without theoretical support 

for cross-loadings, a data-driven approach limits the generalization of the findings. 

Thus, two-factor and three-factor exploratory factor analysis (EFA) models with oblimin 

rotation were also considered; geomin rotation was also tried and revealed identical 

factor interpretations. For all models, parameters were estimated using mean- and variance-

adjusted weighted least squares (WLSMV as implemented in Mplus) to account for the 

categorical nature of the item responses. Based on previous research examining the SAS-

A, factors were allowed to covary in the CFAs. Model fit was evaluated using multiple 

goodness-of-fit statistics, including the root mean square error of approximation (RMSEA), 

the comparative fit index (CFI), and the Tucker-Lewis Index (TLI). While general guidelines 
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exist for “poor,” “acceptable,” and “good” levels of model fit (e.g., Browne & Cudek, 

1993; Hu & Bentler, 1999), these guidelines were developed under normal-theory maximum 

likelihood with continuous indicators, not categorical indicators. Thus, in the present study, 

the authors considered the entire collection of fit statistics in evaluating model fit, with the 

general goal of obtaining RMSEA values less than 0.08 (Browne & Cudeck, 1993) and CFI 

and TLI values greater than 0.95 (Hu & Bentler, 1999). All factor analyses were conducted 

using Mplus version 7.4 (Muthén & Muthén, 1998–2012).

Measurement invariance.—In order to test measurement invariance between the 

caregiver and adolescent forms, and thus explore the possible contribution of measurement 

invariance to item-level agreement and differences, a repeated measures design was 

utilized such that caregiver and adolescent reports were nested within the unit of analysis: 

the adolescent. Therefore, 36 items (18 self-report, 18 caregiver-report) corresponded to 

each adolescent; this inherently implies that residual variances for each item should be 

correlated between reporters. A path diagram showing the correlated residual structure of the 

measurement invariance models is shown in Figure 1. Multiple models were systematically 

tested to assess: 1) configural invariance (Model 1): factor structure is equivalent across 

groups, with similar patterns of factor loadings and factor inter-correlations, 2) metric/

weak invariance (Model 2): factor loadings are constrained to be equal across reporters, 

3) threshold/strong invariance (Model 3): thresholds are constrained to be equal across 

reporters, 4) residual variance/strict invariance (Model 4): residual variances are constrained 

to be equal across reporters. Table 2 displays further details of the measurement invariance 

models that were tested. Successive models were compared using a corrected chi-squared 

difference test for nested models (Liu et al., 2017); lack of a significant difference in model 

chi-squared values supports the more highly constrained and, thus, more parsimonious, 

model.

Validity.—Convergent validity was evaluated by correlating the SAS-A factor scores on 

another measure of social anxiety (SIAS total score). Discriminant validity of the SAS-A 

was evaluated by correlating the factor scores with measures of depressive symptoms 

(SMFQ total score) and autism symptoms (SRS-2 total score). The selection of these 

constructs was theoretically driven. Significant differences between correlations were 

estimated using Fischer’s r-to-z transformation, calculating asymptotic covariance of the 

estimates, and conducting a z test using an online program (Lee & Preacher, 2013). 

Strengths of associations were classified as strong (0.5 to 1), moderate (0.3 to 0.49), or 

weak (0 to 0.29).

Results

Item-Level Descriptive Statistics and Agreement

Table 3 displays item-level means, standard deviations, and agreement statistics for caregiver 

and adolescent reports on the SAS-A. Adolescent responses range from a mean of 2.09 to 

3.32; caregiver responses range from a mean of 2.35 to 3.57. The item with the highest 

endorsement by adolescents is Q5 (I only talk to people I know really well) and by 

caregivers is Q22 (It’s hard for my child to ask others to do things with them). The item with 
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the lowest endorsement by adolescents is Q21 (I feel shy even with peers I know very well) 
and by caregivers is Q18 (If my child gets into an argument, they worry that the other person 
will not like them). A consistent pattern emerges with caregivers endorsing higher levels of 

social anxiety than adolescents on all items except two: Q5, which was the highest-endorsed 

item by adolescents and Q18, which was the lowest-endorsed item by caregivers. More than 

half of these differences were statistically significant (Table 3).

Across all items, agreement between caregivers and adolescents is poor based on both 

Cohen’s weighted kappas (0.09 to 0.35) and polychoric correlations (0.10 to 0.39). The item 

with the highest agreement (kappa = 0.35, polychoric correlation = 0.39) is Q14 (I/My child 
worry(ies) that others don’t like me/them). The item with the lowest agreement (kappa = 

0.09, polychoric correlation = 0.10) is Q5 (I/My child only talk(s) to people I/they know 
really well).

Factor Structure

Table 4 shows the goodness-of-fit statistics for caregiver and adolescent CFA and EFA 

models. The one-factor CFA demonstrates poor fit for both caregiver and adolescent reports, 

with model fit statistics substantially below optimal values (Adolescent CFI: 0.89, TLI: 

0.88, RMSEA: 0.14; Caregiver CFI: 0.85, TLI: 0.83, RMSEA: 0.21). The two-factor and 

three-factor (literature standard) CFAs show improved fit over the one-factor model; these 

CFA models, however, exhibit only mediocre to unacceptable fit (Table 4). The SAD factors 

(SAD-N and SAD-G) in the three-factor CFA are highly positively correlated in both 

samples (Adolescent: r = 0.92; Caregiver r = 0.82), suggesting that a single SAD factor 

sufficiently underlies responses to all ten items (Finch, 2006). Thus, for subsequent CFA 

models, only the two-factor model was considered.

Due to the estimation of all possible cross loadings, the fit indices of the two-factor and 

three-factor EFAs show improvement over the CFA models (Table 4), which do not allow 

any cross loadings. While the EFA models exhibit superior fit, they also lack parsimony due 

to the large number of estimated cross loadings. For this reason, the EFA models were used 

to identify items that had substantial cross loadings (standardized factor loading greater than 

0.30) and to confirm that the SAD items are best represented by a single factor. Indeed, 

the EFAs support a two-factor model. To balance model parsimony with model fit, cross 

loadings were then estimated within a two-factor CFA framework, in which all other cross 

loadings were fixed to zero.

Examination of EFA factor loadings suggest three items with substantial cross loadings. The 

cross loadings for these items were then estimated sequentially as part of the two-factor 

CFA, with model fit examined at each step to determine whether additional cross loadings 

were needed. The best-fitting model allows estimation of all three cross loadings: Q19 

(I’m/My child (is) afraid to invite others to do things with me because they might say 
no), Q20 (I/My child feel(s) nervous when I’m around certain people), and Q1 (I/My child 
worry(ies) about doing something new in front of others) (Table 4). These items have the 

largest cross loadings for both the adolescent and caregiver models. Figure 1 includes a 

path diagram of this final model (fit indices for adolescents: RMSEA = 0.07, CFI = 0.97, 

TLI = 0.97; fit indices for caregivers: RMSEA = 0.09, CFI = 0.97, TLI = 0.97). Within 
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the adolescent sample, coefficient alpha for the SAD and FNE factors is 0.86 and 0.91, 

respectively; within the caregiver sample, coefficient alpha for the SAD and FNE factors is 

0.89 and 0.92, respectively.

Factor loadings and thresholds for the final model can be found in Table 5. The magnitudes 

of the factor loadings for the FNE subscale demonstrate a relatively consistent pattern 

for both adolescents and caregivers, with Spearman’s correlation (rs = 0.91, p < 0.001) 

indicating a similar rank-order of factor loadings across reporters. The order of items based 

on factor loadings is less consistent across reporters for the SAD items (rs = 0.70, p < 0.05). 

Q9 (I’m/My child (is) afraid that others will not like me) is the highest loading item on 

FNE for both adolescent and caregiver report. Q10 (I/My child get(s) nervous when I talk 
to peers I don’t know very well) has the highest factor loading on SAD for both adolescent 

and caregiver report. FNE and SAD are positively correlated for both reporters, though to a 

noticeably lesser degree for caregivers than adolescents (Adolescent: r = 0.63; Caregiver r = 

0.35).

Measurement Invariance

Results of the measurement invariance analysis are presented in Table 6. Configural 

invariance indicates that the same factor structure is present for both adolescents and 

caregivers. While there is no formal statistical test for this type of invariance, a similar 

pattern of factor loadings in both samples suggests that configural invariance holds between 

reporters. After constraining factor loadings to be invariant between adolescent and caregiver 

reports (i.e., testing metric/weak invariance), a significant corrected chi-squared difference 

test indicates a significant decline in model fit; thus, metric/weak invariance does not hold 

(Table 6). Partial metric invariance (not shown in Table 6) was subsequently tested by 

systematically constraining one loading per factor at a time to be equal between the two 

reporters, treating all other items as anchors. No evidence for partial invariance was found; 

that is, any time a single factor loading was constrained to be equal between the two 

groups while all others were freely estimated, model fit significantly worsened. For purposes 

of completeness, tests of threshold/strong invariance and residual variance/strict invariance 

are shown in the online supplemental materials; however, because weak invariance does 

not hold, results of the subsequent invariance tests necessarily indicated a significantly 

worse-fitting model as more parameter constraints were imposed. While the item response 

data from both the adolescent and caregiver forms exhibit a similar factor structure, there is 

inequality in most of the item parameter estimates.

Validity

Validity analyses reveal modest evidence for convergent and discriminant validity of the 

SAS-A (Table 7).

SAS-A adolescent form.—Significant strong positive associations emerge between 

adolescent SAS-A factor scores and the total score on the SIAS, a self-report measure of 

social anxiety (rFNE = 0.60 and rSAD = 0.76), providing evidence for convergent validity. 

Scores on the SMFQ (both adolescent and caregiver report) are moderately positively 

correlated with the adolescent-reported FNE and SAD factors (Adolescent SMFQ: rFNE 
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= 0.43 and rSAD = 35; Caregiver SMFQ rFNE = 0.41 and rSAD = 0.23). The association 

between the adolescent SAS-A factor scores and the SIAS are significantly stronger than the 

associations between the adolescent SAS-A factor scores and both adolescent and caregiver 

report on the SMFQ (Adolescent SMFQ: zFNE = 2.03, p = 0.04, zSAD = 5.48, p < 0.01; 

Caregiver SMFQ: zFNE = 2.17, p = 0.03; zSAD = 6.57, p < 0.01), thus providing some 

evidence of discriminant validity. There are no significant associations, however, between 

the SRS and either of the adolescent SAS-A factor scores.

SAS-A caregiver form.—There are weak positive correlations between the caregiver 

SAS-A factor scores and SIAS (rFNE = 0.26 and rSAD = 0.19). Only the caregiver FNE 

factor scores are significantly associated with the SMFQ, on both caregiver (rFNE = 0.53) 

and adolescent (rFNE = 0.29) SMFQ forms. The correlation between FNE and SMFQ 

caregiver is significantly stronger than the correlation between FNE and SIAS (zFNE = 2.82, 

p = 0.01). Finally, there are weak positive associations between caregiver-reported autism 

symptoms (SRS) and caregiver FNE and SAD factor scores (rFNE = 0.22 and rSAD = 0.30); 

these associations are not significantly different from the correlations between the caregiver 

SAS-A factor scores and the SIAS.

Discussion

The present study examined self- and caregiver-reported responses on the SAS-A among 

a sample of adolescents with ASD. More specifically, caregiver-adolescent item-level 

agreement, factor structure, measurement invariance, and validity of the SAS-A were 

evaluated. Overall, the results suggest that a two-factor structure holds for both the 

adolescent and caregiver forms, and that this measure demonstrates reasonable psychometric 

properties in an ASD sample, as indicated by coefficient alpha and model fit statistics. 

Due to a lack of measurement invariance beyond the configural level, however, factor score 

and mean-level comparisons between adolescent and caregiver forms is problematic. Thus, 

researchers should exercise caution in drawing inferences about factor score differences 

between adolescents and their caregivers, as there is evidence that the measure may not 

perform similarly (i.e., different factor loadings and thresholds) for both reporters.

Findings also revealed poor item-level agreement between caregivers and adolescents on 

the SAS-A. This is in line with previous research on anxiety in ASD; other studies have 

similarly identified poor item-level caregiver-child agreement on measures of anxiety in 

ASD samples (e.g., SCARED; Blakeley-Smith et al., 2012). At the item level, caregivers 

in the current sample endorsed significantly higher levels (i.e., greater frequency) of social 

anxiety symptoms compared to adolescents on many items. The observed poor agreement 

and discrepancies could be due to true differences in parent and adolescent perception of 

anxious symptoms, but importantly, could also be due to differences in the psychometric 

properties of the caregiver and adolescent forms. That is, a critical follow-up analysis 

was testing measurement invariance across reporters, which revealed lack of evidence for 

even parital metric invariance. Therefore, both item-level agreement and discrepancies 

across caregivers and adolescents certainly could be, in part, attributable to differences in 

measurement properties.
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Related to real differences in perceptions of anxious symptoms, these results may also 

suggest that caregivers perceive their child’s anxious symptoms as more severe or more 

frequently occurring than the adolescents themselves, at least at the item level. This 

pattern might be due to a heightened sensitivity to perceive secondary challenges in their 

child. Given the identified association between caregiver-reported social anxiety and autism 

symptoms, an inflated or conflated perception of anxiety is possible, especially for those 

caregivers who perceive greater levels of autism severity. Additionally, considering the 

potential difficulty with introspection in ASD (Williams, 2010), it might also be that for 

some adolescents with ASD, there are hinderances to recognizing an internal state of anxiety 

and, therefore, lower levels were reported. Although to the authors’ knowledge, no studies 

have examined mean item-level discrepancies between reporters on measures of anxiety in 

ASD, these conclusions are in parallel with other work that has identified greater levels 

of caregiver-reported anxiety compared to child report at the scale and subscale levels 

(e.g., Lopata et al., 2010) and are in contrast to those studies that suggest no difference in 

perception of anxiety (e.g., Burrows et al., 2018) and those that report heightened symptom 

perception in children compared to parents (e.g., Ooi et al., 2016). Moreover, as will be 

discussed in greater detail, however, conclusions should be interpreted cautiously for tools 

that lack evidence for measurement invariance.

Evidence from the present analyses suggests that the standard three-factor structure that 

has been found within typically developing samples (La Greca & Lopez, 1998) did not 

hold in the present sample of adolescents with ASD. Instead, a two-factor structure (FNE 

and SAD) was identified. To some extent, caregivers and youth with ASD differentiated 

between apprehension related to potentially negative evaluative situations (FNE) and 

avoidance of social interaction coupled with unpleasant emotions in social situations (SAD). 

The correlations between these two factors were weak (for caregivers) or moderate (for 

adolescents), suggesting that they assess distinct dimensions of social anxiety. It is important 

to note that, given the potential for reduced social reward in ASD (Chevallier, Kohls, 

Troiani, Brodkin, & Schultz, 2012), social disinterest may affect adolescents’ responses on 

some of the SAD items and, thus, the SAD factor may be capturing a different construct here 

than in a non-ASD sample. More specifically, while some youth with ASD may desire social 

engagement, yet avoid social situations due to worry and fear, other youth with ASD may, in 

fact, avoid social situations due a lack of social anhedonia. The present study, however, was 

unable to disentangle avoidance behaviors due to social anhedonia from those due to worry 

or fear.

Previous research on the SAS in typically developing samples has identified two separate, 

yet related (r = 0.55 La Greca & Lopez, 1998; r = 0.59 Inderbitzen-Nolan & Walters, 2000), 

underlying SAD factors (SAD-New and SAD-General) (Inderbitzen-Nolan & Walters, 

2000; La Greca & Lopez, 1998). In contrast, the current results suggest that a single 

SAD factor sufficiently underlies responses to all ten SAD items for adolescents with 

ASD. Perhaps the heightened social difficulties of ASD minimize the distinction between 

avoidance and distress related to general social situations compared to novel social situations 

from the perspective of both caregivers and adolescents; any social situation, novel or 

otherwise, might elicit avoidance and distress. Therefore, commensurate with previous 

research suggesting the unique presentation of anxiety in ASD (e.g., Kerns et al., 2014), the 
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presentation of social anxiety in ASD may also be distinct for this clinical group. Thus, these 

findings also have implications for previous research that has interpreted the SAS at the 

subscale level and, more specifically, differentiated between SAD-New and SAD-General, in 

samples of youth with ASD.

Additionally, three items (Q1, Q19, and Q20) had sizable loadings on both FNE and SAD 

factors. In previous studies of typically developing youth, these items were found to load 

only onto a SAD-related factor. Q19 (I’m afraid to invite others to do things with me 
because they might say no) references distress and avoidance of a particular social situation 

(i.e., arranging a get-together) in addition to an implied evaluative and rejection-related 

apprehension (“because they might say no”). Therefore, in an ASD sample, responses to this 

item are likely driven by a combination of both FNE and SAD. Items Q1 and Q20 involve 

experiencing unpleasant emotions (nervousness and worry) around certain people or in front 

of others. Considering the high occurrence of victimization (Van Roekel, Scholte, & Didden, 

2010) and social isolation (Hall-Lande, Eisenberg, Christenson, & Neumark-Sztainer, 2007) 

in this population, youth with ASD may experience fear-related emotions in these particular 

situations, in part, due to apprehension related to past actual or perceived rejection (a type of 

evaluation). Thus, these separate constructs may become conflated.

The same final factor structure was identified for both caregivers and adolescents, providing 

evidence for configural invariance. This implies that the same underlying factors are 

present for caregivers and adolescents with ASD. Further measurement invariance testing, 

however, suggests that higher levels of measurement invariance did not hold between 

reporters. That is, the way in which these factors influenced responses to items (i.e., factor 

loadings) and the amount of social anxiety required to endorse the items (i.e., thresholds) 

appeared to differ for caregivers and adolescents. It might be that dissimilarities in how 

the instrument functions for caregivers compared to adolescents plays a role in differences 

(or lack of differences) on scale and subscale scores, rather than true distinctions in the 

underlying construct. Therefore, lack of measurement invariance precludes comparison 

between caregiver and adolescent report using factor scores (or mean level scores) on 

the SAS-A, and may also influence item-level differences as well. These findings have 

implications for previous and future research using the SAS-A among ASD samples, 

particularly if the intent is to use caregiver responses as a proxy for adolescent responses.

While caregiver-adolescent agreement and measurement invariance were suboptimal for 

the SAS-A in this sample, results revealed an expected pattern of correlations between 

the SAS-A factor scores and other measures often used in autism research, especially 

for the adolescent report. The findings provide some evidence for convergent validity 

with the SIAS, a self-report measure of social anxiety; less compelling evidence for 

convergent validity of the caregiver version of the SAS-A was uncovered, likely due to the 

confound of reporter. Additionally, there was modest evidence of discriminant validity with 

measures of depressive symptoms (SMFQ) and autism symptoms (SRS). That is, there were 

positive correlations between factor scores on the SAS-A and depressive symptoms. This is 

commensurate with the robust association between anxiety and depression both in typical 

development (Brady & Kendall, 1992; Cummings, Caporino, & Kendall, 2014) and ASD 

samples (Mayes, Calhoun, Murray, & Zahid, 2011; Sterling, Dawson, Estes, & Greenson, 
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2008). For adolescent report, the magnitude of the depression correlations was significantly 

weaker than those between the SAS-A and the SIAS, supporting discriminant validity. For 

caregiver-report, however, the depression correlations were either no different or stronger 

than the SAS-A and SIAS associations, which provides little support for divergent validity; 

this pattern is likely confounded by differences in reporter, given that the SIAS is self-report. 

Further, it is documented that the presence of anxiety is linked with greater reports of social 

difficulties for those with ASD (e.g., White & Roberson-Nay, 2009), and, in particular, 

SRS scores (Factor, Ryan, Farley, Ollendick, & Scarpa, 2017; McVey et al., 2018). While 

caregiver-report on the SAS-A was positively correlated with the SRS, the association 

was not significantly different from the correlation between the SAS-A and the SIAS—

given that SRS is parent-report and SIAS is self-report, these findings are not unexpected. 

Additionally, no association emerged between adolescent-report on the SAS-A and the SRS. 

The findings that do not support validity (SAS-A caregiver with SIAS; SAS-A adolescent 

with SRS) are likely more attributable to reporter effects (within or between reporter) than 

to properties of the SAS-A itself. Taken together, this pattern of correlations suggests that, 

at least to some extent, the SAS-A is able to measure social anxiety in an ASD sample. 

Because the psychometric properties of the criterion measures were not evaluated, however, 

interpretation of construct validity in ASD is more limited.

Taken together, findings from the present study are meaningful for autism research, as they 

begin to fill a critical gap in current knowledge of measurement of social anxiety within this 

population. This study highlights the potential limitations of using measures developed for 

use with non-ASD samples among people with ASD. As such, it is critical that researchers 

carefully choose measures that have strong psychometric properties in samples with ASD 

or, if measures are unavailable, emphasize the limitations of using measures with unknown 

psychometric properties within particular samples. Given these implications, there is a 

pressing need for additional research on the measurement of co-occurring anxiety symptoms 

in ASD, and, perhaps, the development of new measures that are designed specifically to tap 

into the unique presentation of anxiety for people with ASD (e.g., Rodgers et al., 2016).

This study has implications for clinical practice as well. In particular, proper identification 

of social anxiety symptoms that extend above and beyond core autism symptoms is of 

utmost importance. Notably, findings from the current study suggest that assessing social 

anxiety in an adolescent with ASD may differ from assessing social anxiety in an adolescent 

without ASD. Moreover, the results of this study also highlight the differing perspectives 

that caregivers and adolescents have on youths’ symptoms of social anxiety. Although this 

study does not clarify whose report is more reliable or valid for any particular use (e.g., 

diagnosing social anxiety), it emphasizes the importance of gathering information from 

multiple informants when making diagnostic decisions for youth with ASD. Finally, the 

results of the current analyses suggest that, while the SAS-A is a useful tool for adolescents 

with ASD, for the sake of scoring simplicity, researchers may decide to exclude cross-

loading items or items that less effectively measure each construct (i.e., less discriminating 

items) in future work; in this case Q1, Q19, and Q20 may be considered candidates for 

exclusion, given that they cross-load onto both factors and are the least discriminating.
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The present study was not without its limitations, and many of these provide potential 

directions for future research. The sample was limited in terms of size and diversity. 

Therefore, these findings may not generalize to the larger autism population. Further, given 

the lack of a typically developing comparison sample, measurement invariance between 

the ASD sample and a sample without ASD was not formally tested. Because the factor 

structure found in the present study differed from that found in non-ASD samples, it is 

likely that measurement invariance would not hold; future research should seek to formally 

evaluate measurement invariance between an ASD and a typically developing sample on 

the SAS-A. Additionally, validity analyses were limited to self-report of social anxiety and 

caregiver-report of autism symptoms due to the post hoc nature of this study. For future 

psychometric analyses of the SAS in ASD, it would be beneficial to include an additional 

caregiver-reported measure of social anxiety and self-reported measure of autism symptoms. 

Psychometric evaluation of the criterion measures in an ASD sample would also provide 

more compelling evidence for construct validity. While the present study does not identify 

whether the caregiver or adolescent is a more accurate or reliable reporter, use of clinical 

interviews and/or neurobiological measures may provide insight into this question in future 

research. Finally, as only the adolescent version of the SAS was evaluated, additional 

research on the child version would provide more convincing evidence for use of the SAS 

among children with ASD.

Taken together, the results of this study provide evidence that the SAS-A functions 

differently within a sample of youth with ASD compared to the literature standards for 

typically developing youth and that, within ASD, caregiver and adolescent reports differ 

in their psychometric properties. Such inconsistencies render them problematic for reporter 

comparisons at the scale and subscale levels. More broadly, these findings highlight the need 

for future work to evaluate the psychometric properties of measures used within an ASD 

sample. This pursuit is necessary for making valid inferences about the putative constructs 

that the measures are assumed to capture and to best understand, identify, and evaluate 

treatment of co-occurring symptoms within ASD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Overall diagram: Model setup for measurement invariance testing across multiple reporters.

Note. Diagram enclosed in the dashed box indicates the factor structure of the final model 

within a particular sample (adolescent or caregiver).
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