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Abstract Social anxiety disorder (SAD) is a common

comorbidity for individuals with autism spectrum disorder

(ASD). The present study examined the cardinal cognitive

component of SAD, fear of negative evaluation (FNE), in

adolescents and adults with ASD (n = 44; 59 % with

social anxiety) and those without ASD (n = 69; 49 % with

social anxiety). Group (ASD or non-ASD) significantly

moderated the relationship between social disability, as

well as social motivation impairment, and FNE, such that

there was a stronger positive relationship for the adoles-

cents and adults without ASD. Few differences emerged

between those with and without ASD, with respect to

specific indicators of FNE. Clinical implications are dis-

cussed, including the importance of assessing FNE among

individuals with ASD.

Keywords Autism spectrum disorder � Social anxiety �
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Introduction

Social anxiety disorder (SAD) affects approximately one in

10 adolescents and adults (Kessler et al. 2012). Character-

ized by evaluative concerns and fear of possible scrutiny by

others, SAD creates significant impairment and often

contributes to avoidance of many social situations (APA

2013). In the current DSM-5 (APA 2013), relative to prior

versions of the DSM, the cognitive component of SAD,

often termed ‘fear of negative evaluation’ (FNE), has a

heightened emphasis (Heimberg et al. 2014). As such,

consideration of how FNE might present in individuals with

pure (non-comorbid) SAD relative to those with other con-

ditions is timely. In this study, we sought to examine FNE in

adolescents and adults with and without autism spectrum

disorder (ASD). SAD is often comorbid with ASD (Joshi

et al. 2013; Simonoff et al. 2008). However, the cognitive

domain of SAD—namely FNE, has received much less

empirical study than the behavioral or physiologic domains

in individuals with ASD (Tyson and Cruess 2012).

The tripartite model of SAD classifies symptoms along

three dimensions: behavioral, physical, and cognitive (Clark

andWells 1995;Mesa et al. 2011). Behaviorally, individuals

with SAD tend to avoid social interaction overtly (e.g.,

refusing invitations to attend social functions) as well as

covertly (e.g., avoiding eye contact during social situations).

Physical symptoms are somatic or physiological responses

to the perceived threat involved with engaging socially with

others, including stomachaches, increased heart rate, and

blushing. Cognitive symptoms are marked by FNE, as well

as fears of being rejected or humiliated, broadly defined and

conceptualized as socio-evaluative fears.

Through a meta-analytic review, van Steensel et al.

(2011) determined that approximately 16.6 % of youth

with ASD have comorbid SAD. However, this rate may be

an under-estimate of the true prevalence of SAD comorbid

with ASD, due to diagnostic overshadowing. Diagnostic

overshadowing can occur when socially anxious behaviors

are attributed to the diagnosis of ASD and not recognized

as separate SAD symptoms (Grondhuis and Aman 2012;

Kreiser and White 2014). In a sample of clinically referred
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adults, those with ASD presented with significant SAD

comorbidity, with both lifetime (56 %) and current (40 %)

rates being clinically elevated in comparison to the non-

ASD group (Joshi et al. 2013). Similar prevalence esti-

mates have been reported among non-referred adults with

ASD. In a community sample of non-referred adults,

Maddox and White (2015) found that 50 % of their sample

met diagnostic criteria for SAD, suggesting that social

anxiety symptoms are pervasive problems among adults

with ASD. ASD and SAD share several core symptoms

including social avoidance, social withdrawal, and physi-

ological hyperarousal in social situations (Beidel and

Turner 2007; Kleinhans et al. 2010; Kuusikko et al. 2008).

This high degree of symptomatic overlap, along with the

lack of measures specifically designed to differentiate

between these two conditions, lead to difficulties with

disentangling ASD and SAD. Although an atypical social

anxiety syndrome (i.e., avoidance and social discomfort in

the absence of FNE) in ASD has been proposed (Kerns

et al. 2014), current diagnostic and treatment practices

consider socio-evaluative fear a cornerstone of SAD.

Herein, the cognitive component of the tripartite model of

social anxiety is important to examine, as it may help us to

parse the symptomatic similarities between the two disor-

ders and inform our understanding of FNE

transdiagnostically.

Theory of Mind (ToM) deficits, often associated with

ASD, are characterized by difficulties in social perspective

taking and understanding the mental states of others

(Baron-Cohen et al. 1985; White et al. 2009). These defi-

cits often result in marked difficulties including misinter-

pretations of social cues, in both naturalistic and traditional

settings, and difficulties processing the intentions of others

(Baron-Cohen 2008; Klin et al. 2003; Tager-Flusberg

2007). A common misconception is that individuals with

ASD do not experience socio-evaluative concerns due to

ToM deficits. Similar to adolescents without ASD, how-

ever, adolescents with ASD often experience heightened

fear of unfavorable judgment from others (Bauminger et al.

2003; Tantam 2003; Westenberg et al. 2007; White and

Schry 2011). Individuals with ASD may desire to engage

socially, yet experience difficulties in social interaction,

loneliness, and social isolation (Attwood 2000; White and

Roberson-Nay 2009). As such, social motivation, or the

lack thereof, might be difficult to disentangle from active

social avoidance when in socially-threatening or socially-

evaluative situations. Socio-evaluative concerns among

adolescents and adults with ASD might be directly tethered

to reality-based concerns and experiences stemming from

their social disability (e.g., actual peer rejection and judg-

ment because of social impairments; Bellini 2004), more so

than the potential or imagined social rejection that char-

acterizes socially anxious individuals without ASD, and

these reality-based fears might affect their motivation to

actively seek out social situations. In other words, fear of

peers’ negative evaluation, be it real or only potential, may

mediate or exacerbate social amotivation and avoidance, at

least for a subset of adolescents and adults with ASD.

Indeed, preliminary research has shown a unique rela-

tionship between social anxiety and social deficits,

specifically low assertiveness and social skills (e.g., Chang

et al. 2012).

Recent research has suggested that FNE may manifest

uniquely in people with ASD. White and colleagues (2015)

found that self-reported FNE in adolescents with ASD pre-

dicted greater visual attention toward negatively valenced

social stimuli, such as faces portraying anger and disgust.

This relationship between FNE and gaze toward social threat

cues was not found in the comparison sample of adolescents

without ASD. Heightened visual attention among those with

ASD was most prominent for faces expressing disgust,

which may signal negative social evaluation (e.g., rejection,

aversion; Amir et al. 2010; Yoon and Zinbarg 2007). In

further support of the possibility that FNE may present

uniquely within ASD, Pugliese et al. (2013) found a curvi-

linear relationship between socio-evaluative concerns and

aggression in children with ASD, such that both low and

high levels of socio-evaluative concerns were predictive of

parent-reported aggression, whereas a negative linear rela-

tionship was found between socio-evaluative concerns and

aggression among children with SAD and no ASD. Col-

lectively, these findings suggest that FNE may operate dif-

ferently in ASD, with respect to social attention and

behavioral problems, relative to peers without ASD.

The goal of the present study was to explore the

expression of FNE in the context of ASD. Specifically, we

examined the relationship between socio-evaluative fears

and social disability in adolescents and adults who have an

ASD diagnosis in comparison to controls without ASD. We

predicted that FNE would be more strongly associated with

social disability for adolescents and adults with ASD, rel-

ative to the participants without ASD. In exploratory

fashion, we also sought to examine how FNE might be

associated with social motivation for individuals with

ASD. Diminished social motivation and social anxiety are

intricately linked, as they can both precipitate social

avoidance. As such, difficulties arise on how to disentangle

active social avoidance from social disinterest. Given the

lack or prior research on social motivation specifically,

however, no specific, directional hypotheses were made

between the association between social motivation and

socio-evaluative concerns. Furthermore, we analyzed

which socio-evaluative fears were most frequently

endorsed in adolescents and adults with ASD, compared to

the socio-evaluative fears often seen in individuals without

ASD.

J Autism Dev Disord

123



Method

Procedure

Data were drawn from two completed studies, both of

which examined gaze patterns in non-clinically referred

individuals with and without ASD (Maddox and White

2015; White et al. 2015a). The institutional review board

for human subject research approved both studies.

Recruitment advertisements for Study 1 (adolescents)

indicated that shy or withdrawn teenagers, typically

developing teenagers, and teenagers with ASD (age 12–17)

were being enrolled. Study 2 (adults) advertisements

recruited older adolescents and adults with ASD, with

social anxiety, and without ASD or social anxiety (age

16–45). Participants with ASD were recruited via the

institution’s disability office, the institution’s Center for

Autism Research and Autism Clinic and its research reg-

istry, a local support group for adults on the spectrum, as

well as through general advertisements throughout the

community. Typically developing (TD) individuals were

recruited through the psychology department’s child par-

ticipant database and online experiment management sys-

tem, university-affiliated clinics, and advertisements in the

community and on campus. For both studies, recruitment

also targeted individuals who were shy or socially anxious.

As such, the TD group was saturated for social anxiety. In

order to compensate participants for their time investment,

all participants received a small honorarium or course extra

credit (specific to TD participants in Study 2). Upon initial

contact, potential participants or the participants’ parents

(specific to Study 1) completed a brief telephone screen to

determine eligibility. For both studies, the screening

questions asked about a current ASD diagnosis and/or

intellectual disability diagnosis. Although IQ was not for-

mally assessed in Study 1, parents of participants were

asked during the telephone screener if their child had ever

received a school classification or clinical diagnosis of

intellectual disability or mental retardation. The screening

questions for Study 2 included five items from the Social

Phobia module of the Mini International Neuropsychiatric

Interview (MINI; Sheehan and Lecrubier 2006). All eligi-

ble participants were emailed or mailed consent forms to

review the study’s procedures prior to their scheduled

session. The research was approved by the institution’s

human research ethics committee.

All participants provided informed written consent (or

assent, if under age 18) at the start of the study session. For

Study 1 participants, both parent and adolescent completed

questionnaires. In Study 2, the participants completed a

brief clinical intake, questionnaires, the Wechsler Abbre-

viated Scale of Intelligence (WASI; Psychological

Corporation 1999), and the SAD section of the Anxiety

Disorders Interview Schedule for DSM-IV (ADIS; Brown

et al. 1994). The administration of the SAD section of the

ADIS was not adapted for the purposes of this study.

Although we lack psychometric properties of the ADIS for

adults on the spectrum, extant research has demonstrated

appropriate reliability and validity for youth with ASD

(Lecavalier et al. 2014). For the purposes of the current

study, the ADIS was administered by clinicians who were

trained in the differential diagnosis of ASD and SAD and

were familiar with the important distinctions between ASD

features and SAD symptoms. In order for participants to

meet diagnostic criteria for SAD on the ADIS, their

avoidance of social situations had to be social in nature

rather than due to non-social situational aspects (i.e., social

disinterest, sensory over arousal), which follows criteria

outlined in past studies that distinguished core ASD

impairments from SAD symptoms (Kerns et al. 2014;

Leyfer et al. 2006). A research reliable clinician assessed

participants in the ASD group in order to confirm ASD

diagnosis, using the Autism Diagnostic Observation

Schedule, Second Edition (ADOS-2; Lord et al. 2012).

Further details on the procedures of the original studies can

be found in their respective publications.

Participants

For the current study, participants were between the ages of

12–45 and free of a co-occurring intellectual disability. This

age range was selected based on evidence that adolescence is

characterized by the development of socio-evaluative con-

cerns (Bauminger et al. 2003;Westenberg et al. 2007;White

and Schry 2011) and findings from national surveys showing

that prevalence of social anxiety symptoms tapers when

individuals reach their mid-forties (e.g., Blanco et al. 2011;

Ruscio et al. 2008). The present study combines data from

Study 1 and Study 2 adolescents (n = 46, age 12–17) and

Study 2 adults (n = 67, age 18–44). The adolescent group

included 26 participants with ASD (12 with parent-reported

difficulties with social anxiety and 3with self-reported social

anxiety concerns per clinical interview) and 20 participants

without ASD (8 with parent-reported difficulties with social

anxiety and 1 with self-reported social anxiety concerns per

clinical interview). The teens with parent-reported social

anxietywill be referred to, for purposes of analyses, as part of

the ‘‘SAD’’ group, even though diagnosis was not confirmed

as part of Study 1. The adult group included 18 participants

with ASD (11 of whom had ADIS confirmed SAD diag-

noses) and 49 participants without an ASD diagnosis (25

with ADIS confirmed SAD diagnoses). In order to examine

potentially unique manifestations of FNE within the context

of ASD, the TD group was saturated with social anxiety to
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allow for between-group comparisons of FNE. Both groups

were non-treatment seeking. Demographic data from the

final sample (n = 113) are included in Table 1.

Measures

Social Responsiveness Scale (SRS; Constantino

and Gruber 2005; SRS-2; Constantino and Gruber 2012)

The SRS as well as its recent revision, the SRS-2, are

65-item measures of ASD-related social impairments

including social awareness, social communication, social

information processing, social motivation, and restricted

interests/repetitive behaviors, with higher scores indicat-

ing greater ASD severity. For the purposes of this study,

the adult participants completed self-reports of the SRS-2

(Constantino and Gruber 2012). For the adolescent par-

ticipants, parent reports using the first edition of the SRS

(Constantino and Gruber 2005) were used. For the current

study, the SRS social communication and social motiva-

tion subscale scores were used. The SRS social

communication subscale was used as an index of social

disability because social communication difficulties serve

as a core diagnostic criterion for ASD. Moreover, the SRS

social communication subscale has been used to index

change in social disability with treatment (e.g., White

et al. 2015). The internal consistency of the SRS social

communication subscale for the full sample reflected good

internal consistency (alpha = .89). For the original SRS,

Cronbach’s alpha also demonstrated good internal con-

sistency (alpha = .82). For the SRS-2, alpha was .92. For

the social motivation subscale of the SRS, alpha was .74,

which suggests acceptable internal consistency. The

internal consistency for the social motivation subscale of

the SRS-2 was good (alpha = .85). In the full sample,

alpha was .81.

Brief Fear of Negative Evaluation Questionnaire (BFNE;

Leary 1983)

The BFNE serves as an abridged version of the full FNE

(Watson and Friend 1969), consisting of twelve items that

Table 1 Group descriptive data

ASD (n = 44) TD (n = 69) Significant group differences

Mean (SD) Mean (SD)

Teens (n = 26) Adults (n = 18) Teens (n = 20) Adults (n = 49)

Age (in years) 15.59 (1.64) 24.74 (7.25) 14.62 (1.69) 25.71 (7.11) ASD versus TD*

Adults versus Teens***

Social communicationa 75.92 (15.41) 67.00 (10.39) 45.70 (7.72) 51.51 (10.61) ASD versus TD***

Social motivationb 71.42 (14.17) 66.83 (11.84) 53.00 (13.44) 58.35 (10.36) ASD versus TD***

BFNEc 21.08 (7.53) 22.72 (8.91) 21.35 (8.05) 23.00 (9.35) N/A

n (% of group) n (% of group)

ASD (n = 44) TD (n = 69)

Teens (n = 26) Adults (n = 18) Teens (n = 20) Adults (n = 49)

Social anxiety above threshold 15 (57.70) 11 (61.11) 9 (45) 25 (51.02)

Gender

Male 14 (53.84) 10 (55.56) 11 (55.00) 24 (48.98)

Race

Caucasian 23 (88.46) 16 (88.89) 18 (90.00) 39 (79.59)

Other (multi-racial) 2 (7.69) 1 (5.56) 0 (0.00) 1 (2.04)

African-American 1 (3.85) 0 (0) 2 (10.00) 2 (4.08)

Asian 0 (0) 1 (5.56) 0 (0.00) 4 (8.16)

Latino/Hispanic 0 (0) 0 (0) 0 (0.00) 3 (6.12)

Social Anxiety above threshold was determined by parent-reported social anxiety for Study 1 participants and ADIS confirmed social anxiety for

Study 2 participants
a SRS Social Communication Scale T-score
b SRS Social Motivation T-score
c BFNE Brief Fear of Negative Evaluation Questionnaire (straightforward items) total score

* p\ .05; ** p\ .01; *** p\ .001
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assess worry or fear about negative evaluation from others.

BFNE items are coded on a Likert scale ranging from 1

(not at all characteristic of me) to 5 (extremely character-

istic of me). The BFNE correlates highly (.96) with the

original FNE and has excellent internal consistency (al-

pha = .90; Leary 1983). Carleton et al. (2011) found that

using only the eight items that have straightforward

wording (i.e., not the four reverse-scored items) results in

the best diagnostic sensitivity and reliability. In addition,

the reverse-coded items are not uniquely tied to social

avoidance or social disability. Therefore, only the eight

straightforward worded items were summed for the total

BFNE score in the present study. The BFNE has been used

in past research to examine socio-evaluative fears in adults

on the spectrum (North et al. 2008; Top et al. 2016), but not

extensively, and its psychometric properties with this

population have not been explored. In the present study’s

full sample, BFNE was assessed solely through the use of

self-report (alpha = .93). Alpha was .91 for the adoles-

cents and .94 for the adults.

Analyses

Data were analyzed with IBM SPSS Statistics Version 21.

Descriptive analyses of the demographic variables and

questionnaire responses were first conducted. In order to

investigate whether group differences existed between the

ASD and TD groups, as well as between the adolescent and

adults samples, we used a series of independent samples t-

tests (Table 1). In addition, we used a two-way ANOVA

(group: ASD, TD) x (age: adolescent, adult) for the SRS

social communication and social motivation subscales in

order to compare adults and teens, with and without ASD

(Table 1). This also allowed us to examine how differences

in reporters might have impacted our results. Furthermore,

we sought to examine how FNE was related to social

anxiety in both the teen and adult groups with and without

ASD to help clarify whether FNE reflects the presence of

social anxiety across groups or rather the presence of

reality-based social fears in the ASD group and social

anxiety in the non-ASD group. In order to do so, we used a

two-way ANOVA (group: ASD, TD) 9 (SAD: present, not

present) for the BFNE-straightforward items.

To determine if the relationship between FNE and social

disability and between FNE and social motivation varied

by group, we used hierarchical multiple regression with

group (TD coded as ‘‘0’’ and ASD coded as ‘‘1’’), SRS

social communication or SRS social motivation T-score,

and their interaction, to predict FNE. In order to formally

test for moderation, we used the PROCESS macro (Hayes

2012) within SPSS for both models. To avoid multi-

collinearity with the interaction terms, SRS scores were

centered (Aiken et al. 1991). Based on a post hoc power

analysis for a multiple regression model with three pre-

dictors (n = 113, a = .05), we had sufficient power (.94)

to detect a medium (Cohen’s f2 = .15) effect. Pearson’s

Chi square analyses were conducted in order to examine

which BFNE items were ‘rarely’ versus ‘frequently’

endorsed by participants with ASD versus TD controls as

well as between the adolescent and adult groups. Items

were grouped with responses ‘‘1’’ and ‘‘2’’ being coded as

not endorsing the specific item and responses ‘‘3-5’’ being

coded as an endorsement of the item. We also calculated

the mean responses for each BFNE item across the four

groups (ASD vs. TD) and (adolescents vs. adults). The

present analyses solely focused on the straightforward

items of the BFNE.

Results

Group descriptive statistics were computed to characterize

the sample (see Table 1). Skewness and kurtosis for all

variables were within acceptable ranges. The ASD group

(24 males) and the TD group (35 males) did not differ in

gender composition, v2(1) = 1.57, p = .692. Neither par-

ticipant sex nor age were significantly associated with our

variables of interest (SRS social communication T-score,

BFNE straightforward items, SRS social motivation

T-score), ps = .088–.959. Furthermore, we did not find

reporter differences when comparing adults and teens, with

and without ASD (Table 1).

Using a two-way ANOVA to examine the FNE-social

anxiety relationship across our two groups (ASD, TD), we

found a statistically significant main effect for the presence

of SAD, F(1, 109) = 39.60, p\ .001 (partial eta

squared = .27). The main effect for group was not sig-

nificant, F(1, 109) = 1.13, p = .289. Furthermore, the

interaction effect between group and the presence of social

anxiety was not statistically significant, F(1, 109) = 1.34,

p = .250.

In the first step of the hierarchical multiple regression,

group and the SRS social communication T-score were

entered (Table 2). Significant main effects emerged for both

group (b = -.422, p = .001) and social disability (b = .555,

p\ .001), such that overall social disability was positively

related to FNE. These variables accounted for a significant

amount of variance in FNE, R2 = .17, F(2, 110) = 11.04,

p\ .001. These main effects should be interpreted in the

context of the significant interaction between group and

social disability, D R2 = .041, F(1, 109) = 9.53, p = .020

(Fig. 1). The simple slope for the TD group was significantly

different from zero (p\ .001), whereas the simple slope for

the ASD group was not (p = .053).

In the second hierarchical multiple regression model, the

first step included group and the social motivation T-score,
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which accounted for a significant amount of variance in

FNE, R2 = .24, F(2, 110) = 17.74, p\ .001 (Table 2).

Significant main effects emerged for group (b = -.296,

p = . 002) as well as social motivation (b = .553,

p\ .001), such that social motivation was positively

related to FNE. These main effects should be interpreted in

the context of the significant interaction between group and

social motivation, D R2 = .038, F(1, 109) = 5.72,

p = .019 (Fig. 2). Like the first model, the simple slope for

the TD group was significantly different from zero

(p\ .001). In this model, however, the simple slope for the

ASD group was also significantly different from zero

(p = .021).

With respect to group differences on the BFNE (Leary

1983) items, participants with ASD differed significantly

from participants without ASD on only one item: ‘‘I often

worry that I will say or do the wrong thing,’’ v2(1) = 4.7,

p = .030. This specific socio-evaluative fear was endorsed

by 73 % of the participants with ASD, whereas 52 % of the

TD group endorsed the socio-evaluative preoccupation

regarding saying or doing the wrong thing. The between-

group difference approached statistical significance for the

item: ‘‘I am afraid that people will find fault with me,’’

v2(1) = 3.7, p = .055. Less than half (41 %) of partici-

pants with ASD endorsed this item, whereas 59 % of the

participants within the TD group endorsed this fear. No

additional significant group differences existed across the

ASD and TD groups, nor the adolescent and adult groups.

To compare the distribution of item responses between

Table 2 Hierarchical regression models: predictors of fear of negative evaluation

Predictors B SE F t R2 Adjusted R2 DR2

Step 1 11.04*** .167 .152

Group -.422** 2.087 -3.553

SRS social communication .555*** .063 4.672

Step 2 9.53*** .208 .186 .041

Group -.400** 2.051 -3.424

SRS social communication .861*** .093 4.949

Group 9 SRS social communication -.379* .125 -2.364

Step 1 17.742*** .244 .230

Group -.296** 1.635 -3.178

Social motivation .553*** .553 5.933

Step 2 14.241*** .282 .262 .038

Group .701 7.497 1.642

Social motivation .754*** .078 6.076

Group 9 social motivation -1.121* .115 -2.391

* p\ 0.05, ** p\ 0.01, *** p\ 0.001

0

10

20

30

40

50

40 60 80 100

B
F

N
E

 S
um

SRS Social Communication Subscale

The Interaction between SRS Social Communication 
and Diagnostic Grouping on FNE

TD

ASD

Fig. 1 The interaction between SRS social communication and

diagnostic grouping on socio-evaluative concerns

0

10

20

30

40

50

40 60 80 100

B
FN

E
 S

um

SRS Social Motivation Subscale

The Interaction between SRS Social Motivation 
and Diagnostic Grouping on FNE

TD

ASD

Fig. 2 The interaction between SRS social motivation and diagnostic

grouping on socio-evaluative concerns

J Autism Dev Disord

123



groups, we calculated the mean responses for each of the

straightforward BFNE items (Table 3). The BFNE item

with the highest average rating for both adolescents and

adults in the ASD group reflects fear of doing or saying the

wrong thing, whereas the highest average ratings for the

TD group reflect concerns about what others are thinking.

Discussion

The current study sought to examine the expression of FNE

in adolescents and adults with ASD. We found that group

(ASD or non-ASD) moderated the relationship between

social disability and FNE such that there was a stronger

positive relationship for the adolescents and adults without

ASD. Although the moderation was significant, it was in

the unexpected direction from that which was hypothe-

sized. This finding warrants further exploration. One pos-

sible explanation is that yet another process augments the

effect of social communication difficulties on the experi-

ence of FNE.

Theory of Mind (ToM), or the ability to recognize the

thoughts, feelings, and intentions of other people, is a

candidate process. There is evidence that ToM deficits

share little variance with ASD severity as measured by the

SRS (Scheeren et al. 2013), suggesting they are separable

processes. Additionally, there is variability in the presence

of ToM deficits in children with ASD (Baron-Cohen et al.

1985; White et al. 2009), and evidence for diminished ToM

impairment among adolescents and young adults with

ASD, relative to younger children with ASD (e.g., Schee-

ren et al. 2013). However, ToM deficits may be present

even among higher functioning adolescents and adults with

ASD, relative to peers without ASD. As such, the pre-

served ToM likely present in the adolescents and adults

without ASD in this study may have augmented the effect

of ASD social disability on FNE. For example, having

social and communication difficulties may be more pre-

dictive of socio-evaluative fear when one tends to delib-

erate on what others think about self. This is, of course,

speculative as we did not assess ToM in this study. Further

research to elucidate the pathways to FNE in ‘pure’ SAD

and FNE in SAD that is comorbid with ASD is needed to

better understand this finding. It is also important to con-

sider how other core ASD impairments, such as social

cognition (e.g., the ability to interpret social cues) deficits,

might affect our findings. Extant research suggests that

social cognition may be linked to anxiety for individuals

with ASD (Mazurek and Kanne 2010; Niditch et al. 2012).

For individuals on the spectrum who have greater ToM and

insight into their impairments, they may be acutely aware

of their social difficulties, resulting in heightened anxiety

(Mazurek and Kanne 2010). However, we currently do not

find consistent support for how social cognition and anxiety

are associated with one another (Hollocks et al. 2014).

Therefore, more research is needed to examine social

Table 3 Mean and modal

BFNE responses
Mean

ASD (n = 44) TD (n = 69)

Teens (n = 26) Adults (n = 18) Teens (n = 20) Adults (n = 49)

BFNE 1a 2.73 2.89 2.75 3.10

BFNE 3b 2.35 3.06 2.65 3.00

BFNE 5c 2.65 2.61 2.55 2.73

BFNE 6d 2.46 2.56 2.30 2.69

BFBE 8e 2.42 2.44 2.20 2.76

BFNE 9f 2.31 2.83 3.00 3.02

BFNE 11g 2.96 2.83 3.05 2.96

BFNE 12h 3.19 3.50 2.85 2.73

1 = Not at all characteristic of me; 2 = Slightly characteristic of me; 3 = Moderately characteristic of me;

4 = Very characteristic of me; 5 = Extremely characteristic of me
a I worry about what other people will think of me even when I know it doesn’t make any difference
b I am frequently afraid of other people noticing my shortcomings
c I am afraid that others will not approve of me
d I am afraid that people will find fault with me
e When I am talking to someone, I worry about what they may be thinking about me
f I am usually worried about what kind of impression I make
g Sometimes I think I am too concerned with what other people think of me
h I often worry that I will say or do the wrong thing
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cognition in relation to anxiety, specifically to social anx-

iety and its cognitive features.

We also explored potential associations between FNE

and social motivation. For both the TD and ASD groups, as

social motivation impairments increased, so did socio-

evaluative concerns. Although decreased social motivation

(higher SRS Social Motivation score) had a significant

effect for both groups, the relationship between impaired

social motivation and FNE was stronger for the TD par-

ticipants. This may reflect, in part, the nature of the Social

Motivation subscale of the SRS, which is heavily based on

behaviors reflecting social avoidance, rather than intrinsic

social motivation, or lack thereof, per se (e.g., Swain et al.

2015). As such, this moderation effect may suggest that the

behavioral and cognitive domains of SAD (Mesa et al.

2011) hang together more tightly among adolescents and

adults who do not have ASD. It is possible that there is less

coherence between social avoidance and socio-evaluative

fear among people with ASD because behavioral avoid-

ance in ASD is more multi-determined (e.g., diminished

intrinsic desire or social salience, experience with peer

rejection).

Few differences emerged between those with and

without ASD, with respect to specific indicators of FNE.

Group status (ASD, TD), for instance, did not moderate the

effect of presence or absence of social anxiety on FNE.

However, significantly more participants with ASD

endorsed one of the BFNE (Leary 1983) items, ‘‘I often

worry that I will say or do the wrong thing.’’ This item was

positively endorsed by 73 % of the participants with ASD,

and had the highest mean of all the scale’s items for the

ASD group. For adolescents and adults with ASD, socio-

evaluative concerns can be directly related to reality-based

experiences (e.g., being teased, bullied, or rejected by

peers), given their core social impairment (Bellini 2004).

Thus, concerns about saying or doing the wrong thing may

reflect awareness that individuals with ASD often do

struggle with navigating social situations.

The primary limitation of the present study was sample

size, particularly for the comparisons between adolescents

and adults across both groups. Although we had adequate

power to detect a medium effect for a multiple regression

model (Cohen 1992), we lacked sufficient power to detect

smaller, yet potentially meaningful, effects as often rep-

resented in moderation analyses (Cohen 1992; Frazier et al.

2004). Though our primary aim was to examine socio-

evaluative fear broadly, rather than SAD specifically, we

lack a consistent index of social anxiety across both sam-

ples. Additionally, both the ASD and TD groups were

predominantly Caucasian, which limits the ability to gen-

eralize the results across diverse races and ethnicities.

There were no significant differences between the ASD and

TD groups in terms of self-reported FNE, which allowed us

to examine the effects of socio-evaluative concern, distinct

from ASD. However, our analyses relied on parent-report

of social disability for the adolescent participants and self-

report for the adult participants. Although use of different

reporters is common when studying mixed-age samples,

we cannot definitively know that we have construct

equivalence in the present sample. We were also limited by

a lack of established measures of social motivation and as

such we used the SRS and SRS-2, despite work by Con-

stantino et al. (2004), which warned against using the SRS

subscales as an attempt to identify underlying multifactor

structures. However, we want to acknowledge that this

issue is one endemic to our field because we currently lack

appropriate indices to properly assess social motivation, or

the lack thereof, transdiagnostically (Elias et al. 2015).

Future, longitudinal research with large and well-charac-

terized samples, perhaps from multiple sites, should

explore these issues as well as the role that other processes,

such as ToM, may play in the development and expression

of social motivation and FNE within ASD.

Despite these limitations, to our knowledge, this study is

one of the first to quantitatively assess associations

between ASD, as a diagnostic category and dimensionally

with respect to core social disability, and the cognitive

domain of SAD. Our preliminary findings suggest that FNE

is related to overall social disability and that there are both

similarities and differences between adolescents and adults

diagnosed with ASD and those without ASD, with respect

to how FNE is manifest. Assessment of SAD in people

with ASD, with recognition that FNE may manifest

uniquely in ASD, is important in informing best practice

guidelines for the differential or dual diagnosis of SAD and

ASD.

As we await more research to better understand the

processes underlying FNE in people with ASD, we suggest

that social anxiety treatments for individuals with ASD

should be individualized to address potentially unique

processes. For example, limited social interaction can stem

from social avoidance (as in SAD) or from social amoti-

vation or disinterest (as in some cases of ASD). Likewise,

FNE may be more pronounced in clients with a history of

aversive social experiences and those with intact ToM.

More research on the cognitive components of social

anxiety in the context of ASD is needed. These findings

suggest that socio-evaluative fears are related to social

anxiety in ASD, but there may be subtle distinctions that

warrant further investigation.
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