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Background: Social anxiety disorder (SAD) commonly 
occurs among individuals at clinical high-risk (CHR) for 
psychosis. Extant research has yet to examine the preva-
lence and clinical/functional correlates of SAD in this pop-
ulation compared to a community control (CC) sample. 
This comparison may improve the generalizability that 
traditional nonpsychiatric control samples cannot provide. 
Additionally, it remains unknown how SAD contributes 
to symptom severity and social impairments in individuals 
at CHR for psychosis.  Methods: Both CHR and CC 
groups were recruited from general community sources; 
CC participants were not excluded in this analysis on the 
basis of any psychopathology except psychosis. A total of 
245 adolescents and young adults (CHR = 81; CC = 164) 
were administered the Social Phobia Scale, the Structured 
Interview for Psychosis-risk Syndromes, Structured 
Clinical Interview for DSM-5 Research Version, and the 
Social Functioning Scale.  Results: The CHR group was 
at increased risk for having SAD relative to CC (42% 
CHR; 13% CC; RR = 3.28) and, to a lesser degree, a non-
SAD anxiety disorder (41% CHR; 29% CC; RR = 1.42). 
Greater social anxiety was related to higher levels of nega-
tive (r = 0.29) but not positive (r = 0.05) symptoms within 
the CHR group. Furthermore, elevated social anxiety was 
found to be linked with poor social functioning in the CHR 
group (r  =  −0.31).  Conclusions: These findings demon-
strate the specificity of SAD over and above other anxiety 
disorders in individuals at CHR for psychosis and the crit-
ical target of SAD to treat subclinical psychotic symptoms 
and social functioning.

Key words:  psychosis-risk/prodrome/social anxiety/social 
functioning

Introduction

Anxiety disorders are among the most common comorbid 
diagnoses in individuals with psychotic disorders.1,2 
Among anxiety-related disorders, social anxiety, specif-
ically, is highly prevalent among individuals with psy-
chosis2–5 and is reflected in aspects of both positive (eg, 
paranoia, persecutory ideation) and negative (eg, an-
hedonia, alogia, and blunted expression of emotion) 
psychotic symptoms.6 In psychosis, social anxiety has 
important contributions to reduced quality of life,4 so-
cial function,4,7,8 and self-esteem.9 Social anxiety may also 
contribute to impairments in social support and quality 
of social relationships associated with worsening course 
and recurrence of psychotic episodes.10 This relationship 
to the clinical course may be particularly important for 
those at clinical-high risk for psychosis (CHR), who also 
experience elevated levels of anxiety disorders that lead 
them to seek treatment.11 Additionally, social anxiety 
may relate to the risk for psychosis (attenuated psychosis 
symptoms) and social functioning in CHR individuals. 
The prevalence and clinical impact of social anxiety may 
have implications for first psychosis onset, functional 
outcomes, and treatment targets.12

The potential influence of anxiety disorders can often 
be overlooked in clinical research, despite estimates 
of anxiety disorders in CHR individuals being high 
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(14%–53%).13–18 However, extant research does not pro-
vide a clear comparison of prevalence rates between CHR 
individuals and their community peers. Instead, most 
extant literature compares CHR samples to non-help-
seeking controls who do not endorse major psychiatric 
illness.16,19 By nature, this approach selects a comparison 
group that does not necessarily represent the general pop-
ulation. The few studies that have compared the rates of 
anxiety in help-seeking CHR individuals16,18 found social 
anxiety to be the most prevalent. As a result, questions 
remain regarding the generalizability and specificity of 
inferences that can be made about the comorbidity of 
social anxiety with CHR for psychosis.20 Nonpsychiatric 
samples inflate the effect of the independent variables, 
complicating the interpretation of study findings.21 
Extant studies focused on the prevalence of social anx-
iety disorder (SAD) may overestimate the magnitude of 
the difference between groups.

The few studies that have examined the relationship be-
tween social anxiety and attenuated psychotic symptoms 
in CHR individuals16,18 have found conflicting results, 
similar to studies examining this relationship in psy-
chosis.9,22,23 One study demonstrated a unique relation-
ship between social anxiety and positive symptoms in 
CHR individuals16; the other found that social anxiety 
symptoms were related to both positive symptoms and 
negative symptoms.18 Thus, social anxiety appears related 
to symptom severity, but the specificity of that relation-
ship to positive or negative symptom domains remains 
unclear. As a result, questions remain regarding how co-
morbid social anxiety may relate to symptom severity 
and course in those at CHR for psychosis.

Further, addressing social anxiety may attenuate so-
cial dysfunction in CHR individuals and potentially re-
duce the risk for worsening course.10,24 Despite a paucity 
of research investigating social anxiety in the psychosis-
risk syndrome, a number of studies have identified the 
critical role of social functioning and social support in 
the clinical course in individuals at CHR for psychosis. 
People at CHR for psychosis exhibit impairments in so-
cial functioning,25 deficits in the number, and quality of 
close relationships, which leads to lower quality of life.26 
Early impaired social functioning and quality of life in 
CHR individuals appears to be a core feature of risk for 
psychosis,24,26–31 and may be related to the presence of co-
morbid anxiety disorders.32,33 Yet, the particular role of 
social anxiety to these interpersonal functioning deficits 
is unknown, though social anxiety may contribute to a 
reduced social function.

The current study examined the prevalence of social 
anxiety and other anxiety disorders in a community 
sample of CHR young adults and community con-
trol (CC) sample. This CC comparison group includes 
individuals with a range of psychopathology. We 
hypothesized that the CHR group would be at greater risk 
for having a SAD diagnosis and elevated social anxiety 

symptoms compared to the CC group. We predicted 
that CHR status would be specifically related to social 
anxiety and not reflect a general increased risk for anx-
iety disorders. Next, in an effort to better understand 
how social anxiety is related to other core components 
of the CHR syndrome, the current study examined the 
relationship of social anxiety symptom severity to posi-
tive and negative symptom domains in the CHR group. 
Based on conflicting conclusions of previous studies,16,18 
our analysis was exploratory. Finally, the current study 
examined the association between social anxiety and so-
cial functioning, specifically within a sample of CHR 
young adults, which may have clinical implications for 
the targeted treatment of social anxiety to improve func-
tional impairments. We predicted that increased social 
anxiety symptoms among the CHR group would relate 
to decreased social functioning.

Methods

Participants

Participants included adolescents and young adults 
who were recruited as part of the ongoing Multisite 
Assessment of Psychosis-Risk34 (MAP; 2017–2020 for 
current analytic sample) study. The MAP study is a large 
investigation of early identification and evaluation of 
psychosis-risk within the community. Participants were 
recruited through various outlets, including Craigslist 
posts, online ads (eg, through Facebook), online student 
volunteer pools, a refer-a-friend link, and hanging flyers 
in public locations across the catchment areas: the greater 
Philadelphia, Chicago, and Baltimore areas. In concord-
ance with the study goals of assessing psychosis risk in 
a nontreatment seeking, community comparison group, 
clinical locations such as outpatient clinics and hospitals 
were not targeted for recruitment. Inclusion criteria for 
the MAP study also required that all participants were 
proficient in English, ages 16–30, and had a normal or 
corrected vision. Although the presence of a past or cur-
rent psychotic diagnosis (n  =  3; assessed at in-person 
visit) was not an exclusion criterion, those with psychotic 
diagnoses were excluded from the current analyses.

Participant selection contained two phases: first, 
participants (n = 3460) completed an online survey that 
included a battery of questionnaires, among which were 
two self-report scales of psychosis-risk: the Prodromal 
Questionnaire35 (PQ; psychosis-risk threshold  =  re-
porting ≥ 8 distressing items on the positive symptom 
subscale) and the PRIME Screen36 (psychosis-risk 
threshold = endorsing reporting two ratings of 5s or one 
rating of 6). Second, eligibility to participate in Phase 2 
was determined by being either above the predetermined 
psychosis-risk threshold (Questionnaire High Risk; 
n = 651) or randomly selected from participants below the 
threshold (Questionnaire Low Risk; n = 656). There were 
no other exclusion criteria. Finally, eligible participants 



Page 3 of 8

Social Anxiety and Psychosis-Risk

were invited for in-person clinical interviews. At the time 
of the current analysis, 539 participants had completed 
interviewers or were in progress. The analytic dataset 
included 245 participants that had data available for 
variables of interest (eg, Social Functioning Scale [SFS], 
Social Phobia Scale [SPS], Structured Interview for 
Psychosis-Risk Syndromes [SIPS] positive and negative 
scores, complete Structured Clinical Interview for DSM-
5). All raters were advanced research assistants, doctoral 
students in clinical psychology, and postdoctoral fellows. 
To ensure accurate and consistent diagnoses across the 
study sites the following procedures were followed: (1) 
all clinical interviewers were SIPS certified at an official 
SIPS training, (2) diagnostic consensus phone meetings 
(with one senior rater from each site) were held to review 
interviews with clinical symptoms, and (3) if  there were 
disagreements in consensus calls, cases were triaged to 
the PI meeting and the 3 PIs resolved disagreements (ma-
jority rule).34

Clinical Measures

During the MAP study Phase 1, the SPS37 and the SFS38 
were administered online. The SPS is a 20-item self-re-
port measure with questions pertaining to anxiety related 
to scrutiny and being observed by others. Each item is 
rated on how accurately the question characterizes the 
respondent on a scale of 0 (not at all) to 4 (extremely). 
The SPS is a reliable and valid measure of social anx-
iety symptoms.39 The SFS is a 79-item self-report measure 
designed to assess social functioning in schizophrenia. 
Items rate ability and performance related to social en-
gagement, interpersonal contact, recreation, independ-
ence and competence in activities, and activities of daily 
living and employment.38 The SFS is a well-established 
measure within psychosis literature, demonstrates strong 
internal reliability and consistency, and is a sensitive 
measure of social functioning.38 The SFS is a measure 
designed for adults, and as such, the MAP study modified 
it to reflect impairments of the target adolescent/young 
adult demographic. Modifications consisted of excluding 
subscales assessing ability and performance of skills nec-
essary for independent living (independence-competence 
and independence-performance subscales). Additionally, 
the occupation/employment subscale of the SFS may not 
be an appropriate scale for most high school or college-
age samples and was adjusted to fit the adolescent/young 
adult sample. Subsequently, the scoring of this occupa-
tion/employment subscale was adapted to account for 
these changes. A higher total SFS score indicates better 
social functioning.

Phase 2 of the MAP study consisted of in-person 
interviews. Among these interviews, the SIPS40 and the 
Structured Clinical Interview for DSM-5, Research 
Version41 (SCID-5-RV) were used. The current study fo-
cused on the CHR group consisted of individuals meeting 

SIPS criteria for attenuated positive symptoms syndrome 
(APSS). This inclusion criteria included those identified 
as APSS persistent (CHR persistent; n  =  44; symptom 
severity and frequency have remained stable over the 
past 12 months) or APSS progressive (CHR progressive; 
n  =  37; attenuated symptoms have begun or worsened 
in severity and frequency within the past year). A  chi-
square analysis determined that there was no significant 
difference in the prevalence of SAD diagnosis between 
these subgroups, χ2 = 1.8, p = 0.18, and the categorical 
analyses in this study combined these subgroups into one 
single CHR group. The SIPS rates positive symptom se-
verity on a 7-point Likert-type scale rated absent (0) to 
psychotic (6). For the current study, sum scores were used 
to quantify positive and negative symptoms. Participants 
at Phase 2 that did not meet the criteria for a CHR syn-
drome were considered part of the CC group (n = 164). 
The SCID-5-RV is a semi-structured interview used to 
assess the presence of major DSM-5 mental diagnoses.41 
The SCID-5-RV has demonstrated moderate-to-strong 
reliability and is currently considered the “gold standard” 
of clinical diagnostic assessment. The study used the 
SCID-5-RV to assess the presence of a current diagnosis 
of SAD.

Statistical Approach

All analyses were estimated using R version 3.6.1.42 
Independent samples t-tests and chi-square tests of in-
dependence were used to examine differences in age and 
gender between experimental groups. Chi-square tests 
were used to examine group differences in the prevalence 
of SAD diagnosis, other anxiety disorder diagnoses, and 
no anxiety-related diagnosis. Individuals with a SAD di-
agnosis only, as well as individuals with a SAD diagnosis 
and comorbid disorders, were included in the “SAD cat-
egory.” The “other anxiety-related disorder” category in-
cluded multiple anxiety-related diagnoses (ie, generalized 
anxiety disorder, specific phobia, agoraphobia, and panic 
disorder). The low frequency of each of these anxiety 
disorders warranted combining them into one group to 
most conservatively estimate the difference between other 
anxiety-related disorders and social anxiety in CHR and 
CC groups. Consistent with the rationale for a community 
sample comparison group, the “no anxiety-related diag-
nosis” category is not an artificially “clean” category, but 
rather identifies those who do not have any DSM-5 anx-
iety disorder, though these individuals may still have an-
other non-anxiety diagnosis (see Supplemental table 1). 
A  follow-up examination of the standardized residuals 
(ie, normalized residuals of the observed and expected 
frequencies in the omnibus chi-square test) was conducted 
to identify cells that significantly contributed to the chi-
square value. In the current study, a large standardized 
residual (±2) indicated that more or less participants 
than expected by chance were part of a cell, and thus, 

http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab025#supplementary-data
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significantly contributed to the omnibus chi-square re-
sult.43 Additionally, follow-up relative risk ratios44,45 were 
calculated46 (epiR). Relative risk ratios provide estimates 
of the likelihood of an outcome (SAD, other anxiety-
related disorder, and no anxiety-related disorder) for an 
exposed group (CHR) relative to the likelihood of the 
outcome in the control group44,45(CC). Separate linear re-
gression models42 were employed in two separate analyses 
to investigate the relationship between social anxiety 
symptom levels and positive and negative symptoms (lm 
base function). Next, to examine the relationship between 
social anxiety symptom severity and social functioning 
within the CHR group, linear models were used to ex-
amine the association between SAD symptom level and 
social functioning. Continuous social anxiety symptom 
severity was used in this analysis. Relatedly, the cate-
gorical diagnosis was also examined in relation to pos-
itive and negative symptoms and social functioning. In 
evaluating the pattern of missing data, the finalfit47 R 
packages were used. There were minimal missing data for 
the variables of interest (SAD diagnosis n = 0; SPS total 
n = 9; SIPS positive symptoms total n = 1; SIPS negative 
symptoms total n = 19, SFS total n = 14). Missing data 
were assessed for bias but were found to be missing com-
pletely at random, following no trends by group, sex, or 
age, as assessed by missing_pairs and missing_compare 
R functions.

Results

Demographics of the CHR and CC Samples

There were no significant differences between 
CHR (n  =  81) and CC (n  =  164) groups for gender, 
χ2(1) = 0.44, p = 0.50, age, t(137.51) = 1.52, p = 0.13, 
race, χ2(5)  =  5.19, p  =  0.39, or household income, 
χ2(17)  =  19.76, p  =  0.29. See table  1 for demographic 
information and Supplemental table 2 for household in-
come, years of education completed, and current role 
information. Within the CHR group, there was no sig-
nificant difference in age, t(137.51) = 1.52, p = 0.13, nor 
gender, χ2 = 0.44, p = 0.50, between CHR persistent and 
CHR progressive subgroups.

Group Differences in the Prevalence of Social Anxiety and 
Other Anxiety Diagnoses. The prevalence of SAD diag-
nosis, other anxiety-related diagnoses, and no anxiety-
related diagnoses was compared across CHR and CC 
groups using a 3 × 2 chi-square analysis. There was a signif-
icant difference in the prevalence of SAD, other anxiety-
related diagnoses, and no anxiety-related diagnoses 
between CHR and CC groups, χ2(2) = 43.52, p < 0.001 
(figure  1). Follow-up examination of the standardized 
residuals from the omnibus chi-square showed that sig-
nificantly fewer participants in the CHR group than 
expected by chance had no anxiety-related diagnosis 

(Std. Residual = −2.9, p = 0.004), and significantly more 
than expected by chance had a SAD diagnosis (Std. 
Residual = 3.7, p < 0.001). In contrast, significantly more 
CC participants than expected by chance had no anxiety-
related diagnosis (Std. Residual  =  4.6, p  <  0.001) and 
significantly fewer than expected by chance had a SAD 
diagnosis (Std. Residual  =  −2.6, p  =  0.009). Follow-up 

Table 1. Demographic Variables and Current Diagnosis by 
Group with Standard Error of the Mean Reflected in Parentheses

CHR
Community 

Controls

N 81 164
Age  
Gender (% female)

20.30 (2.01)  
72%

19.90 (1.70)  
70%

Race (% of group)
 Black or African American 16.0% 20.7%
 Asian 21.0% 29.3%
 American Indian or Alaskan 0% 1.2%
 White 54.3% 42.7%
 More than 1 race 7.4% 4.9%
 Unknown 1.2% 1.2%
Diagnostic comorbidities (% of group)
 Depression 63% 56%
 Anxiety disorders 83% 42%
 Bipolar disorder 16% 0%
 Substance-related disorders 38% 0%
 Feeding/eating-related disorders 25% 0%
 Trauma-related disorders 19% 1%
 Obsessive-compulsive disorders 17% 28%

Note: CHR, clinical high-risk for psychosis.

Fig. 1. Prevalence of clinical diagnoses. Bar plot reflects the 
percentage of clinical high-risk (CHR), community control (CC), 
and total participants (CHR + CC groups) in the sample that met 
SCID-5-RV criteria for social anxiety disorder, other anxiety, or 
no anxiety related diagnoses.

http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab025#supplementary-data
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risk ratios demonstrated that the CHR group, relative 
to CC, had an increased risk of having SAD by approxi-
mately 3-fold (RR = 3.30, 95% CI: 2.04–5.27, OR = 4.93). 
Additionally, the risk of having no anxiety-related diag-
nosis was 0.30 times less in the CHR group relative to CC 
(RR = 0.29, 95% CI: 0.18–0.48, OR = 0.15). Furthermore, 
the CHR group had approximately 1.4 times greater risk 
compared to the CC group (RR = 1.42, 95% CI: 1.00–
2.03, OR  =  1.71) of having another, non-SAD anxiety 
disorder. Supplemental table 1 provides the frequency of 
other anxiety-related disorders and no-anxiety-related 
diagnostic groups across CHR and CC groups. The 
increased risk of SAD in the CHR group, which was even 
greater than the relative risk of having another anxiety-
related diagnosis, further supports subsequent analyses 
solely examining SAD’s relationship to subclinical psy-
chotic symptoms and social function. Chi-square analyses 
were also conducted excluding individuals with comorbid 
diagnoses and including these individuals as their own 
group, and both demonstrated significant differences in 
base rates across CHR and CC groups (see Supplemental 
Materials [SM]).

Group Differences in Levels of Social Anxiety 
Symptoms. Social anxiety symptoms were compared 
across CHR and CC groups in an independent sample 
t-test. CHR and CC groups differed in self-reported so-
cial anxiety, such that the CHR group exhibited increased 
symptoms of social anxiety (M  =  31.70, SEM  =  2.07) 
compared to the CC group (M  =  20.50, SEM  =  1.30), 
t(234) = 4.71, p < 0.001, d = 0.63.

Relationship Between Social Anxiety to Positive and 
Negative Symptom Severity

Two separate linear regression analyses examined the 
relationship of social anxiety symptoms to positive and 
negative symptoms in the CHR group, figure 2. Greater 
negative symptoms (total negative symptoms score) were 
related to greater social anxiety symptoms (total SPS 
score) among CHR participants, b = 1.05, t(57) = 2.28, 
r  =  0.29, r2 =0.07, p  =  0.03. Total positive symptoms 
score was not significantly related to the total SPS score, 
b  =  0.28, t(74)  =  0.43, r  =  0.05, r2  =  −0.01, p  =  0.67, 
among the CHR group. Supplemental analyses examined 
this question with categorical diagnoses, and individuals 
who met DSM criteria for comorbid SAD had greater 
positive, but not negative, symptoms compared to those 
who did not (SM).

Functional Outcomes of Social Anxiety

To investigate the relationship between social anx-
iety and social functioning in the CHR group, linear 
modeling was employed. Social anxiety symptoms 
were negatively correlated with social functioning, 

b = −0.25, t(69) = −2.71, r =−0.31, r2 = 0.08, p = 0.008, 
demonstrating that increased symptoms of  social anx-
iety were associated with decreased social functioning 
in the CHR group. Additionally, a supplemental anal-
ysis found that the CHR group had significantly lower 
social functioning compared to the CC group (SM). 
The related supplemental analysis also examined social 
functioning by categorical diagnoses within the CHR 
group only and found no significant difference between 
individuals in the CHR group by SAD diagnosis of 
SAD (SM).

Discussion

Individuals at CHR for psychosis showed approximately 
3 times greater risk of having a SAD diagnosis relative 
to a heterogenous CC sample and showed a specific vul-
nerability to SAD. While the CHR group demonstrated 
an increased risk for both SAD and other anxiety-related 
diagnoses compared to the CC group, the risk of having a 
non-SAD anxiety diagnosis was approximately half  of the 
relative risk of having a SAD diagnosis. Furthermore, the 
severity of social anxiety symptoms was related to both 
increased severity of negative symptoms and reduced so-
cial functioning among CHR individuals. Interestingly, 
social anxiety symptoms are related to negative and not 
positive symptoms. These results suggest that social anx-
iety is prevalent in people that meet the criteria for CHR 
syndrome and may be an important area of further study 
to address social difficulties and negative symptoms in 
those in the psychosis risk period. Collectively, these 
findings provide insight into the scope of social anxiety 
and its clinical and functional importance among CHR 

Table 1. Demographic Variables and Current Diagnosis by 
Group with Standard Error of the Mean Reflected in Parentheses

CHR
Community 

Controls

N 81 164
Age  
Gender (% female)

20.30 (2.01)  
72%

19.90 (1.70)  
70%

Race (% of group)
 Black or African American 16.0% 20.7%
 Asian 21.0% 29.3%
 American Indian or Alaskan 0% 1.2%
 White 54.3% 42.7%
 More than 1 race 7.4% 4.9%
 Unknown 1.2% 1.2%
Diagnostic comorbidities (% of group)
 Depression 63% 56%
 Anxiety disorders 83% 42%
 Bipolar disorder 16% 0%
 Substance-related disorders 38% 0%
 Feeding/eating-related disorders 25% 0%
 Trauma-related disorders 19% 1%
 Obsessive-compulsive disorders 17% 28%

Note: CHR, clinical high-risk for psychosis.

Fig. 2. Social anxiety relates to negative symptoms. Results 
of linear modeling of the relationship between social anxiety 
symptoms and positive and negative symptoms in the CHR 
group. The graph demonstrates that negative symptom severity is 
positively associated with social anxiety symptom severity.

http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab025#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab025#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab025#supplementary-data
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individuals, in particular, when compared to their peers 
in the general population.

Individuals at CHR for psychosis are at greater risk of 
having a comorbid SAD relative to their CC peers. Indeed, 
the relative risk of having comorbid SAD was greater 
than the risk of having another anxiety-related disorder 
in CHR individuals compared to their CC counterparts. 
The findings of the current study provide new evidence 
that SAD may be more common than other anxiety 
disorders in CHR individuals. Consistent with previous 
studies,13–15,17 approximately 42% of the CHR group met 
criteria for comorbid SAD; matching an estimate from a 
previous study16 exactly. By using a general community 
sample, the current study advances previous findings that 
CHR populations have an increased prevalence of social 
anxiety compared to their peers in two ways. First, the 
use of a general community sample reduces the bias in a 
traditionally nonpsychiatric sample toward lower rates of 
SAD.20,21 Second, as it is unlikely that we underestimated 
the rates of social anxiety in our control participants, we 
can be confident that the CHR group has a 3-fold greater 
risk of having social anxiety compared to community 
peers. This difference in prevalence suggests that social 
anxiety may be a critical area for future research to focus 
on the contribution of social anxiety to mechanisms of 
psychosis, treatment, and outcome.

Within the CHR group, social anxiety was also related to 
symptom severity for negative but not positive symptoms. 
This finding is consistent with results by McAusland et al.18 
that report that social anxiety symptoms were related to 
negative symptoms. Additionally, work by Mazeh et al.6 
demonstrated that avoidant cognitions within social anx-
iety were specifically associated with negative symptoms 
in patients with schizophrenia. However, it is also pos-
sible that social anxiety contributes to secondary negative 
symptoms in a primary/secondary negative symptom the-
oretical framework.48,49 This theory postulates that nega-
tive symptoms are considered primary if  they are a direct 
result of psychosis but are considered secondary if  they 
are driven by other mechanisms, such as social anxiety.49 
For example, negative symptoms in CHR individuals, 
such as asociality, could be due to social anxiety and not 
a result of CHR syndromes. The current study provides 
support for the potential for social anxiety to be a treat-
ment target for future investigation to improve negative 
symptom severity. To further clarify our understanding 
here, future studies should examine specific features of 
social anxiety (eg, avoidance and fear6) as well. In addi-
tion to symptoms, social anxiety was related to deficits in 
social function among those at CHR for psychosis. This 
finding was consistent with established results from pre-
vious literature that social anxiety and social functioning 
impairments were present in patients with a psychosis 
spectrum diagnosis22,50 and in CHR individuals.27

In a supplemental analysis, social functioning did 
not differ among CHR individuals with and without a 

comorbid SAD diagnosis. This categorical approach 
revealed a great deal of heterogeneity in social anxiety 
symptoms and social functioning by diagnosis, which 
masked a relationship between social anxiety symptoms 
and social functioning that were apparent when social 
anxiety symptoms were examined dimensionally (SM 
figure  1). Parallel supplemental analyses revealed that 
positive, but not negative, symptoms were greater in 
CHR individuals with a comorbid diagnosis of SAD. It is 
possible that positive symptoms are only related to social 
anxiety when the social anxiety levels are sufficiently high 
to meet diagnostic criteria, but warrants further investiga-
tion. This supplemental finding speaks to the differences 
between categorical diagnosis and subthreshold levels 
of social anxiety, as the relationship between nega-
tive symptoms and social anxiety was evident when so-
cial anxiety was measured using dimensional symptom 
level. Further, this result suggests that attenuated positive 
symptoms may be more relevant to diagnostically sig-
nificant SAD. Additionally, there is a notable challenge 
of disentangling primary negative symptoms from those 
that are secondarily caused by other psychopathology, 
such as social anxiety. Collectively these supplemental 
findings highlight the benefit of examining social anxiety 
symptoms dimensionally and suggest that diagnostic het-
erogeneity may partially account for inconsistent findings 
in previous literature.

The current study advances the generalizability of 
previous findings and clarifies the complex nature of so-
cial functioning in the early identification of psychosis. 
Future studies should explore the potential for extant 
treatments targeted at social anxiety that might improve 
social functioning in individuals at risk for psychosis as 
a strategy to improve quality of life. Additionally, future 
studies should examine the impact of social anxiety on so-
cial support, as social support has direct implications for 
psychosis course.51 It is also noteworthy that psychoso-
cial interventions, such as Cognitive Behavioral Therapy, 
are well-established treatments for social anxiety, thus 
improving social functioning.24,52,53 In conclusion, social 
anxiety reflects an opportunity for low-risk interventions 
that may increase social functioning.

Although this study has strength in its external validity, 
there are some notable limitations. First, the current 
study has no follow-up information that could provide 
insight into future clinical course and conversion to psy-
chosis. Second, the study sample had a higher proportion 
of females, which was reflective of the larger MAP study 
from which these participants were recruited. Although 
there were no significant differences in the number of 
males and females across the experimental groups, social 
anxiety affects more women than men,16 with odds ratios 
ranging between 1.5 and 2.2.54 Therefore, females within 
each experimental group may be overestimating the true 
prevalence and severity in both the CHR and CC groups. 
However, it is noteworthy that the current recruitment 
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approach differs from the typical help-seeking recruit-
ment approach,34 meaning that traditional help-seeking 
samples may be more severe. The current study was 
limited to CHR individuals with persistent or progres-
sive symptoms rather than those whose symptoms were 
improving. As such, prospective, longitudinal studies 
examining social anxiety in individuals whose symptoms 
have improved (APSS remission) may further shed light 
on complex relationships between psychosis-risk, anxiety, 
clinical course, and functioning. Due to the considerable 
comorbidity between depression and anxiety-related psy-
chopathology, the current study was unable to mean-
ingfully parse apart their individual relationship to 
psychosis-risk symptoms (SM) and warrants future in-
vestigation. A  notable limitation of the current study, 
as well as the current literature broadly, is that there is 
no in-depth self-report measure of social functioning 
specifically designed for people at clinical high risk. 
This highlights the necessity to either develop measures 
catered to this clinical population or to validate existing 
measures that were developed for psychosis populations 
for use within CHR individuals. Additionally, the results 
of the current study could be extended by examining the 
relationship of social anxiety with specific domains of so-
cial functioning (eg, withdrawal/social engagement, pro-
social behavior, and recreation).

Supplementary Material

Supplementary data are available at Schizophrenia 
Bulletin Open online.
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