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Abstract

The use of analogue samples, as opposed to clinical groups, is common in mental health
research, including research on social anxiety disorder (SAD). Recent observational and
statistical evidence has raised doubts about the validity of current methods for establishing
analogue samples of individuals with clinically significant social anxiety. Here, we used data
from large community samples of clinical and non-clinical participants to determine new cutoff
scores of 34 on the Social Phobia Inventory (SPIN), a validated self-report measure of social
anxiety symptoms, and a new cutoff score of 11 on the Sheehan Disability Scale (SDS), a
validated self-report measure of social anxiety symptom-related impairment. We then examined
whether using these newly determined cutoff scores alone or in combination improves the
identification of individuals who have SAD from those who do not, revealing intriguing trade-
offs in sensitivity and specificity and clear recommendations for the use of the new cutoff scores
in combination with one another to facilitate future research. Finally, we compared the effects of
our new cutoff scores with the original cutoff scores currently used in research on social anxiety
by extracting analogue samples of participants with high social anxiety from historical data on
seven large groups of undergraduate Psychology research participants from the University of
Waterloo spanning the past five years (2018-2023). We observed that the new combined cutoff
scores identified markedly fewer students as having high social anxiety, lending credibility to
their validity and utility. We also observed a striking increase in levels of social anxiety
symptoms in the undergraduate population from before to after the COVID-19 pandemic. Of
note, most participants were under 30 and identified as Caucasian or Asian women, indicating
that future research is needed to examine whether our findings generalize to diverse populations.

Implications and future directions for social anxiety research are discussed.
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Introduction

Social Anxiety Disorder (SAD) is a disabling disorder characterized by a fear of negative
evaluation by others (American Psychiatric Association [APA], 2013), which is fueled by
negative perceptions of the self as being socially undesirable (Clark & Wells, 1995; Moscovitch,
2009; Rapee & Heimberg, 1997). According to past epidemiological studies, SAD has an annual
prevalence rate between 2.4—7.1% (Kessler et al., 2005; Ruscio et al., 2008; Stein & Kean, 2000;
Stein et al., 2017), which was determined using diagnostic interview data, as is typical in mental
health research. Although semi-structured diagnostic interviewing represents the gold standard
method for determining a participant’s diagnostic status, such interviews are laborious, time-
consuming, and expensive, and their use in clinical research is not always practical or possible.
As such, many clinical researchers depend on analogue samples of participants who are selected
from the population based on predetermined cutoff scores on validated self-report symptom
measures. Such cutoff scores define the threshold value an individual must meet on the symptom
measure to be categorized into a specific group of participants whose symptom characteristics
are meant to resemble those of the clinical population of interest. For example, a cutoff score
could be used to create a high social anxiety group which is meant to resemble a group with
SAD. Self-report measures are an efficient and low-cost alternative to diagnostic interviewing
when determining analogue samples (Chang & Krosnick, 2009; Nayak & Narayan, 2019); their
utility, however, critically depends on the validity and reliability of the cutoff scores themselves.

In recent years, accumulating observational and statistical evidence has cast doubt on the
validity and utility of common cutoff scores upon which researchers have traditionally relied to
select analogue samples of individuals with high social anxiety. To this end, social anxiety

researchers across the globe have observed a significant increase in the proportion of analogue



participants whose scores exceed the established cutoff scores on several relevant self-report
symptom measures of social anxiety. For example, Jefferies and Ungar (2020) surveyed large
samples of young adults aged 16—29 from a diverse group of seven countries—Brazil, China,
Indonesia, Russia, Thailand, the United States, and Vietnam—and reported that 36% of
respondents overall met the predetermined cutoff score for SAD on a commonly used symptom
measure of SAD (i.e., the Social Interaction Anxiety Scale [SIAS]; Mattick & Clarke, 1998). The
very high proportion of participants whose social anxiety symptom levels exceeded the pre-
determined cutoff score mirrors similar recent observations in our own lab (as noted below),
which used another common yet distinct measure of social anxiety (i.e., the Social Phobia
Inventory [SPIN]; Connor et al., 2000). This high proportion of undergraduate students with
elevated self-reported social anxiety symptoms raises critical questions and concerns about the
current validity of traditionally established cutoff scores across multiple measures along with
their utility for research that relies on the accurate categorization of analogue groups of
participants with high social anxiety. In the present study, we propose a solution to the problem
of inflated prevalence rates of social anxiety that are observed when using traditional cutoff
scores on self-report measures, with the aim of assisting researchers to identify and recruit more
valid analogue social anxiety samples.
Cognitive Behavioural Models of Social Anxiety

Analogue samples of individuals with high social anxiety are meant to resemble groups
of individuals who have a diagnosis of SAD. SAD is marked by fears that one’s actions or
symptoms of anxiety will be negatively judged by others in social situations such as when
meeting new people, having conversations, being observed, or performing (APA, 2013).

According to the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5), these



social situations must almost always bring on anxiety, such that they are either avoided or faced
with excessive and intense fear that is disproportionate to the actual situation. The fears must
also be present for 6 months or more and cause “clinically significant distress or impairment” (p.
230) to warrant a diagnosis (APA, 2013). While these criteria are necessary to warrant a
diagnosis of SAD, there are several cognitive behavioural models of social anxiety that have
expanded on the criteria to further explain the etiology and maintenance of the disorder.

Clark and Wells (1995) proposed that negative self-beliefs held by those with social
anxiety lead to negatively biased information processing (e.g., attention, perception, memory
encoding). They further articulated that these negative self-beliefs are maintained by four
interconnected cognitive processes: safety behaviours, self-focused attention, negative social
cognitions, and pre- and post-event processing. First, safety behaviours are a strategy used to
cope with anxiety felt in anticipation of a social event. Within the context of social anxiety,
safety behaviours can often be fruitfully conceptualized as self-concealment strategies that are
used to prevent judgement from others of feared self-attributes during social events (Moscovitch
et al., 2013). The use of safety behaviours can limit the availability of disconfirming evidence of
negative beliefs, or even “backfire” by distancing the self from others and/or increasing the
probability of appearing awkward, thus eliciting negative evaluation (e.g., Clark & Wells, 1995;
McManus et al., 2008; Plasencia et al., 2011; Rowa et al., 2015).

Second, self-focused attention is the process of focusing one’s attention on one’s own
behaviour, feelings, thoughts, and physical sensations (e.g., blushing, trembling) during anxiety
inducing social situations. Self-focused attention increases awareness of negative self-relevant
information and enhances interoceptive awareness (Spurr & Stopa, 2002). By filtering available

social information through a negative lens, self-focused attention contributes to biased self-



perceptions and beliefs, enhances feelings of anxiety in feared situations, and leads to increased
use of safety behaviours (Clark & Wells, 1995; McManus et al., 2008).

Third, due to self-focused attention and safety behaviour use, Clark and Wells (1995)
proposed that individuals with social anxiety do perform more poorly in social situations and are
thus subject to increased negative social evaluation. Evidence suggests that while perceived
social deficits are present in social anxiety (e.g., Hofmann, 2007), actual social deficits may be
more context specific (Tonge et al., 2020; Voncken & Bogels, 2008).

Finally, pre- and post-event processing involve ruminating on the details of events,
anxious feelings, negative self-beliefs, and past failures either following specific social
experiences or when anticipating future social experiences (Clark & Wells, 1995). This type of
pre- and post-event rumination has been shown to bias self-perceptions and memories of social
experiences (Brozovich & Heimberg, 2011; Cody & Teachman, 2010; Zou & Abbott, 2012).
Together, these processes and behaviours contribute to the negative self-beliefs that underly
SAD.

Rapee and Heimberg (1997) proposed a similar cognitive model as the Clark & Wells
(1995) model to explain the underlying mechanisms of social anxiety. They argued that, when
faced with a social situation, individuals with social anxiety create a negatively distorted mental
image of the self that is based on long-term memory, internal cues (e.g., pounding heart), and
external cues (e.g., others’ tone of voice). Indeed, research suggests that distorted self-images are
linked to early negative social memories that occurred around the onset of symptoms (Hackmann
et al., 1998, 2000). Rapee and Heimberg (1997) also proposed that the negative self-image is
continuously updated during social situations due to engagement in self-monitoring, which may

inhibit individuals’ ability to naturally respond to social cues and respond effectively to social



demands as they arise during social encounters. These mental images are also compared to
overestimated social standards, eliciting an inflated perception of the likelihood of negative
evaluation and overestimation of the potentially catastrophic consequences of such evaluation, a
dynamic emphasized as well by Hofmann (2007) as being central to the vicious cycle of social
anxiety.

Hofmann (2007) expanded on existing cognitive models of social anxiety by more clearly
articulating challenges in identifying attainable social goals, as well as holding high social
standards for which socially anxious individuals feel they cannot live up to because of perceived
social skill deficits and a perceived lack of control of social anxiety symptoms. Hofmann (2007)
agreed with past models that post-event processing, self-monitoring, negative self-perceptions,
and safety behaviours contribute to the maintenance of SAD.

Moscovitch (2009) further proposed that the core fear, or feared stimulus, in SAD can be
conceptualized as perceived self-attribute flaws in social competence, physical appearance, or
signs of anxiety such as blushing or trembling (see Moscovitch & Huyder, 2011), with criticism
or rejection as the feared consequence of revealing such flaws to critical others in social
situations.

Diagnosing SAD through Clinical Interviewing

As reflected in the complexity of its interacting cognitive processes, accurately capturing
the experiences of those with SAD, including the nature of presenting symptoms as well as
associated distress and life impairment, is not straightforward and requires a comprehensive
clinical interview paired with supplemental information such as self-report questionnaires and
informant reports. Clinical interviewing can be used to decide on and confer a diagnosis that

informs future treatment. In contrast, it can also be used for research purposes in which the



diagnosis would be used to classify participants into a clinical group who have a diagnosis, such
as SAD.

Diagnostic interviewing includes administering a semi-structured interview such as the
Mini-International Neuropsychiatric Interview (MINI; Sheehan, 2014), which aims to assist
clinicians or researchers in making diagnoses based on criteria from the DSM-5 (APA, 2013) or
the International Statistical Classification of Diseases and Related Health Problems (11th ed.;
ICD-11; World Health Organization, 2019). The MINI can take up to 2 hours to complete and
must be administered by a trained professional, student, or researcher. Interviewees are asked a
series of questions regarding specific symptoms of various disorders (e.g., “Do you fear these
social situations so much that you avoid them, or suffer through them, or need a companion to
face them?” [p. 14; Sheehan, 2014]). Further questions are asked about symptom frequency,
intensity, duration, and onset, as well as prompts to provide examples of one’s experiences. The
interviewer must decide whether the participants’ symptoms are more consistent with a diagnosis
of SAD than with another diagnostic category that may share overlapping features with SAD
(e.g., panic disorder, agoraphobia, generalized anxiety disorder, body dysmorphic disorder,
eating disorder, depression, etc.). In addition to making a differential diagnosis, the interviewer
must also establish whether there is a sufficient degree of subjective distress and life impairment
to warrant a clinical diagnosis. Although diagnostic interviewing represents the most valid and
reliable method for determining diagnoses (Sheehan, 2014; Sheehan et al., 1998), it is not always
possible to administer diagnostic interviews during the research process due to time and resource
constraints. As a result, researchers commonly use self-report measures and predetermined cutoff
scores to identify and recruit analogue samples from the population for research studies on

individuals with high social anxiety, from which they draw inferences about the nature of SAD.



Analogue Samples in Clinical Research

While analogue samples may not be perfect substitutes for clinical samples, they are
often necessary and provide efficiency and savings on financial resources (Chang & Krosnick,
2009; Nayak & Narayan, 2019). Analogue samples also allow for large samples to be recruited
with convenience (Abramowitz et al., 2014), which assists in achieving more complex
experimental designs. Results from studies using analogue samples often serve as justification
for conducting future research on clinical samples and for investing the necessary resources to do
SO.

Importantly, the use of analogue samples in research, and the generalization of research
findings from analogue samples to clinical groups, operate under the assumption that clinical
disorders are not discrete categories but are instead continuous or dimensional constructs, such
that clinical disorders could be considered the upper range of severity on a given continuous
construct (Furmark, 2002; Merikangas et al., 2002). By studying analogue samples, information
is being provided on the range of the dimension that links subclinical to clinical populations
(Abramowitz et al., 2014). It follows that self-report symptom measures capture a range of
severity of symptoms, which can then be used to delineate clinically significant from non-
clinically significant experiences of a given disorder based on cutoff scores.

Evidence for the dimensional model of SAD is supported by the heterogeneity and
individual differences observed in symptom expression across individuals with a diagnosis of
SAD (e.g., Hyett & McEvoy, 2018; Moscovitch, 2009). Additionally, when the criteria for SAD
were analyzed using taxometric analyses, Ruscio (2010) found evidence for a dimensional latent
structure of SAD, instead of a categorical latent structure, suggesting social anxiety is a

continuous construct where SAD and avoidant personality disorder can be represented on the



extreme high end of the continuum. The dimensional diagnosis of lifetime SAD was also better
able to predict outcomes such as comorbidity with mood disorders, suicidality, and treatment
seeking behaviour (Ruscio, 2010). Similarly, fears of social evaluation, which is a central
cognitive feature of SAD (Clark & Wells, 1995; Hofmann, 2007; Moscovitch, 2009; Rapee &
Heimberg, 1997), has also been found to have a dimensional latent structure (Weeks et al.,
2009).

The cognitive models of social anxiety described above provide further support for a
dimensional conceptualization of SAD such that the negative self-beliefs at the heart of the
disorder may be biased by varying degrees of severity (Fowler et al., 2006; Moscovitch &
Huyder, 2011). Propensities for engaging in self-focused attention, safety behaviours, or post-
event processing may also exist on a continuum as is evidenced by the methods of measurement
for these processes and behaviours (Cuming et al., 2009; Spurr & Stopa, 2002; Wong, 2015).
Thus, conceptualizing SAD as a continuous or dimensional construct assists in the justification
of the use of analogue samples in research on SAD because this understanding demonstrates that
differences between analogue and clinical samples are quantitative but not qualitative; in other
words, people with higher levels of SAD symptoms are not inherently different than people with
lower levels, in contrast to what a categorical disease model would suggest (Enns et al., 2001).
The use of analogue samples is also commonly demonstrated in research on other clinical
disorders such as major depressive disorder (Enns et al., 2001; Ruscio & Ruscio, 2002) and
obsessive-compulsive disorder (Abramowitz et al., 2014). Nonetheless, a categorical approach to
diagnosing is still dominant in both clinical and research practices for SAD. Thus, identifying

analogue groups of participants in a valid and reliable manner using self-report scales is an



essential endeavour to support research on social anxiety when diagnostic interviewing is not
feasible.
Identifying Analogue Samples Using Self-Report Measures
Determining Cutoff Scores

There are challenges with classifying participants into analogue groups, which include
determining cutoff values or thresholds that can reliably classify participants. Cutoff scores on
self-report measures are primarily determined by assessing the sensitivity and specificity of a
measure using Receiving Operating Characteristic (ROC) curves and analyses. ROC curves can
provide information on the accuracy of a continuous measure for identifying individuals
belonging to a clinical group (e.g., SAD diagnosis) versus a control group (e.g., no SAD
diagnosis; Carleton et al., 2010). Specifically, an ROC graph plots the sensitivity (i.e., the true
positive rate) and 1-specificity (i.e., the false positive rate) over all possible cutoff scores on a
measure (Fluss et al., 2005). Sensitivity and specificity can then be balanced, based on the needs
of a study, to determine the optimal cutoff score for the measure. For example, a certain
diagnostic test may require a low false positive rate due to more risky treatments, while another
diagnostic test that may require a low false negative rate due to the high risks of missing a
diagnosis. The overall predictive accuracy, or diagnostic performance, of a measure is provided
by the Area Under the ROC Curve (AUC; Mossman & Somoza, 1991). The AUC ranges from
0.5 (chance performance, which would be represented by a diagonal line) to 1.0 (perfect
performance) and indicates the likelihood that, if one person from each group is chosen at
random, the person in the clinical group will score higher on the measure than the person in the
nonclinical group, if a higher score indicates greater symptomology (Hand, 2012; Mossman &

Somoza, 1991).



Measures and Cutoff Scores Assessing Social Anxiety Symptoms

Cutoff scores on self-report symptom measures of social anxiety such as the SPIN
(Connor et al., 2000) are common when determining analogue samples in social anxiety research
(e.g., Herbert et al., 2014). Besides the SPIN, there are many well validated and commonly used
self-report measures that assess social anxiety (for review, see Wong et al., 2016). Specific
examples include the Social Phobia and Anxiety Inventory (SPAI; Turner et al., 1989), the
Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998), the Social Phobia Scale (SPS;
Mattick & Clarke, 1998), and the Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987). The
SIAS and SPS were developed in conjunction with one another such that the SIAS measures
fears surrounding interactions with others, whereas the SPS assesses anxiety more specifically in
the context of being observed by others. The SPIN, in contrast, contains three subscales that
assess fear, avoidance, and physiological arousal, which can also be summed into a total score.

Despite the variety of self-report measures that assess social anxiety, this study will focus
on the SPIN. Specifically, the SPIN includes items such as “being embarrassed or looking stupid
are among my worst fears,” “I avoid speaking to anyone in authority,” and “sweating in front of
people causes me distress” to assess the level of fear, avoidance, and physiological arousal
experienced during social situations (Connor et al., 2000). Participants are asked how much each
problem has bothered them during the past week, and responses range from 0 (not at all) to 4
(extremely). The SPIN comprises 17 items, which means that total scores can range from 0-68.
Psychometric properties of the SPIN are strong, with internal consistency ranging between 0.82—
0.95 across various samples as well as satisfactory convergent, divergent, and discriminative

validity (for an overview, see Mortberg & Jansson Frojmark, 2019).
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Research by Connor et al. (2000) established a cutoff score of 19 for categorizing an
analogue sample of participants with symptoms of SAD based on the SPIN, while subsequent
research groups have recommended the use of a higher cutoff score of 30 to capture more severe
symptoms more likely to resemble SAD (e.g., Moscovitch et al., 2011; Moser et al., 2008). Mean
scores on the SPIN can vary widely depending on the sample. For example, Shaughnessy et al.
(2017) reported a mean score (SD) of 20.87 (15.92) on the SPIN for an adult community sample
recruited through Amazon’s Mechanical Turk from the United States. Silva-Rocha et al. (2019)
reported a mean score (SD) of 10.7 (7.9) on the SPIN for a group of athletes from Brazil. Connor
et al. (2000) reported a mean score (SD) of 12.1(9.3) in healthy volunteers and a mean score
(SD) of 41.1 (10.2) in individuals with a social phobia diagnosis. At University of Waterloo, in
the first four months of 2023 the mean score (SD) of all undergraduates (n = 1665) who were
included in the Psychology participant research pool was 32.70 (14.81). Thus, applying the most
stringent SPIN cutoff score of 30 to select an analogue sample of participants with high social
anxiety symptoms from our pool would have resulted in the inclusion of 60% of our
undergraduate student population into this sample, an unreasonably high proportion of
individuals that far exceeds the true estimated annual prevalence rate for SAD in the population,
which is between 2.4-7.1% (Kessler et al., 2005; Ruscio et al., 2008; Stein & Kean, 2000; Stein
etal., 2017).

Impairment Due to Social Anxiety Symptoms

We propose that administering a measure of social anxiety symptoms, in combination
with a measure of distress and impairment due to those symptoms, could assist researchers in
determining more valid criteria for selecting analogue samples of participants with high social

anxiety from the population. The SPIN allows researchers to capture a measure of the fear,
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avoidance, and physiological arousal experienced during social situations. It does not, however,
provide a measure of how much these symptoms impair the individual in different domains of
their life, which is important to consider when determining a clinical diagnosis. Indeed, a clinical
disorder has been defined in terms of its harmful dysfunction (APA, 2013; Wakefield, 1992), for
which the nature of the dysfunction that leads to symptoms may be specific to a given disorder,
but the associated distress and life impairment may be similar across disorders. It follows that
clinical diagnoses lack rigid boundaries (Joyce-Beaulieu & Sulkowski, 2016) and different types
of disorders often lead to similar experiences of impairment in multiple domains. Antony et al.
(1998) found that illness intrusiveness was similar between individuals with SAD, panic
disorder, and obsessive-compulsive disorder, and that those with SAD experienced similar or
more severe perceived intrusiveness compared to those with other chronic illnesses such as
multiple sclerosis or rheumatoid arthritis. However, those with SAD experienced more
impairment specific to social relationships and self-expression when compared to those with
panic disorder and obsessive-compulsive disorder. SAD alone has also been associated with
functional impairment (such as in social life and work/school domains), along with lower life
satisfaction, over and above common comorbidities such as major depressive disorder and other
anxiety disorders (Aderka et al., 2012; Stein & Kean, 2000).

Functional impairment can be measured by assessing how symptoms interfere with or
limit functioning in various life domains (Stein & Kean, 2000). To this end, the Sheehan
Disability Scale (SDS; Sheehan, 1983) is a three-item measure that assesses symptom-related
distress and impairment across the domains of work/school, social life, and family life/home
responsibilities. Past research has illustrated that the SDS has strong construct validity, internal

reliability, and criterion-related validity (Hambrick et al., 2004; Leon et al., 1997). One past
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study reported that a cutoff score of 5 on the SDS indicated a higher risk of impairment due to
clinical symptoms (Leon et al., 1997). This cutoff score was not assessed in relation to SAD and
was instead established based on symptoms related to alcohol and drug dependence, generalized
anxiety disorder, major depressive disorder, obsessive-compulsive disorder, and panic disorder.
SDS mean scores in samples of individuals with SAD have ranged from 17.1 to 19.2 (Aderka et
al., 2012; Sheehan & Sheehan, 2008), and 11.5 in a nonclinical undergraduate sample (Bui &
Moscovitch, 2024), suggesting that an SDS cutoff score of 5 may be too low to accurately
differentiate individuals with clinical levels of impairment due to social anxiety from those
without.

Evidently, there is a need to establish a cutoff score on the SDS in socially anxious
individuals more specifically. Furthermore, to improve the selection of accurate analogue
samples of high socially anxious individuals from the population, it may be fruitful to pair a
social anxiety symptom measure such as the SPIN with a measure of functional impairment such
as the SDS to take into account how the symptoms are impacting the participant’s life. This
process may better reflect how a clinician would ask questions during a diagnostic interview to
better understand how symptoms impact a person’s life to inform a potential diagnosis, which

would aid in establishing more accurate analogue samples of high social anxiety.
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Study Aims and Hypotheses

The present study had three overarching aims. First, we analyzed SPIN and SDS scores
from a large sample of community participants consisting of individuals both with and without
an established diagnosis of SAD. Specifically, we completed Receiving Operating Characteristic
(ROC) analyses to establish updated optimal cutoff scores and determine whether the optimal
cutoff scores would differ when distinguishing between SAD and a non-clinical control group,
on one hand, and between SAD and a clinical control group, on the other. We expected that the
optimal cutoff score would be higher on both the SPIN and SDS when distinguishing between
SAD and a clinical control group than between SAD and a non-clinical control group.

Second, we aimed to determine the best combination of cutoff scores to predict group
membership from the SPIN and the SDS by conducting logistic regression analyses with SAD
diagnosis as the outcome variable on these same community participants. Specifically, we
wished to examine whether using these newly determined cutoff scores (based on the ROC
analyses), alone or in combination, improves the accurate identification of individuals who likely
have SAD from those who do not. We predicted that using predetermined cutoff scores on both
the SPIN and the SDS in combination with one another would provide the highest odds of an
accurate SAD diagnosis, and result in a sample with the highest proportion of participants who
likely have SAD compared to the other cutoff score combinations; in other words, we
hypothesized that adopting the use of the new cutoff scores in combination would improve the
likelihood of including individuals who are likely to have SAD while excluding those without
SAD when identifying analogue samples of participants with high social anxiety from the

population.
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Third, we aimed to examine whether the updated cutoff scores gleaned from these first
two sets of analyses would lower the proportion of undergraduate participants selected for
membership in analogue samples of individuals with high social anxiety. To this end, we applied
the old and new cutoff scores, both alone and in combination, to seven samples of undergraduate
students from the University of Waterloo across time from the years 2018 through 2023
(excluding samples from the 2020-2021 COVID-19 social isolation period). Descriptive
statistics are presented regarding the frequency of undergraduates who met the various cutoff
score combinations across time. We predicted that using the newly determined cutoff scores
would materially reduce the proportion of students meeting the threshold for being identified as
having high social anxiety, especially when both the SPIN and the SDS are used in combination
with one another. Finally, we predicted that the proportion of undergraduate participants meeting
the threshold for high social anxiety would be higher for post-pandemic than pre-pandemic
samples, reflecting the possibility of an increase in the prevalence of social anxiety in the

population due to the COVID-19 pandemic (see Kindred & Bates, 2023).
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Method
Participants

This study relied on secondary data analyses that we conducted on eight distinct
participant samples that had been collected previously for other research purposes. The eight
samples consisted of one large community sample and seven large undergraduate samples,
described below. All secondary analyses were approved by the Human Research Ethics Board at
the University of Waterloo.

The community sample (n = 941) consisted of three subgroups (see Table 1 for full
sample characteristics). Subgroup one (n = 313) included non-clinical control participants with
no clinical diagnoses, subgroup two (n = 199) included clinical control participants with a
principal diagnosis other than SAD and no secondary SAD diagnosis, and subgroup three (n =
429) included participants with a principal diagnosis of SAD. Participants in the community
sample were recruited from Kitchener-Waterloo and surrounding region through the years 2014
to 2023 via online and flyer ads soliciting research participation from individuals self-identifying
as having difficulties with anxiety, or as having no such difficulties. Potentially eligible
participants were screened for inclusion in this sample first with a short online self-report survey
based on an adapted version of the Mini-International Neuropsychiatric Interview (MINI;
Sheehan et al., 1998; Sheehan, 2014), then interviewed briefly by a trained research coordinator
using a phone screen that is also based on an adapted version of the MINI. If potentially eligible
participants endorsed symptoms of any anxiety-related disorder during the phone screen, they
completed a full MINI assessment with a trained graduate student either in-person or virtually,
which took up to 2 hours. The MINI was supplemented by clinician-rated symptom checklists

from the Anxiety Disorders Interview Schedule for DSM-5 (Brown & Barlow, 2014) to assist
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interviewers in assessing the functional impairment and clinical severity associated with
endorsed symptoms for specific diagnoses. The results of the MINI assessment were shared in
weekly intake meetings with other clinical psychology graduate students and two licensed
clinical psychologists. Group discussion based on the Diagnostic and Statistical Manual of
Mental Disorders (DSM) criteria was used to arrive at diagnostic consensus for each case. Most
clinical participants were diagnosed according to DSM-5 criteria (n = 821), with the remainder
diagnosed according to DSM-IV criteria (n = 120). Participants were excluded from participation
if they endorsed significant suicidality, psychosis, mania, or an active substance use disorder.
Participants were included in the non-clinical control group if they did not endorse any
symptoms during the online screener survey. Participants were included in the clinical control
group if they met clinical criteria for a principal diagnosis of a disorder other than SAD.
Participants were included in the SAD group if they met criteria for a principal diagnosis of
SAD. Community sample participants were remunerated for their participation with a $40

Amazon gift card.
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Table 1

Characteristics of Community Sample

Demographic

Information Subgroups
Total Non-Clinical Clinical Control Socia}l Anxiety
Control Disorder
941 313 199 429
Gender
Woman 680 222 149 309
Man 245 91 49 105
Nonbinary 8 0 1 7
Transman 4 0 0 4
Transwoman 2 0 0 2
Race/Ethnicity
Caucasian 574 186 124 264
South Asian 102 32 23 47
East Asian 88 41 14 33
Latin American 21 10 3 8
Southeast Asian 14 5 1 8
Black 14 5 2 7
Middle Eastern 11 4 2 5
Indigenous 9 1 3 5
West Indian 6 2 1 3
Other specified 46 9 13 24
Mage (SD) 28.65 (11.52) 28.34 (11.21) 30.35 (12.46) 28.08 (11.24)
Myears of Education (SD) 15.36 (2.9) 15.58 (2.48) 15.54 (2.40) 15.12 (3.33)
. Secondary/Co-
Diagnosis P_rmCIpa_I Principal
Diagnosis . .
Diagnosis
MDD 38 78
PDD 38 113
GAD 79 166
OoCD 61 83
Panic disorder 42 52
Agoraphobia 35 46
PTSD 8 20

Note. MDD = major depressive disorder; PDD = persistent depressive disorder; GAD =
generalized anxiety disorder; OCD = obsessive compulsive disorder; PTSD = post-traumatic

stress disorder. Diagnoses were based on either DSM-IV or DSM-5 criteria.
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The seven undergraduate student samples consisted of students who were enrolled in at
least one psychology course and completed a survey of self-report questionnaires for partial
course credit at the start of term in the Psychology research participation pool at the University
of Waterloo. See Table 2 for student sample characteristics. Student samples included in the
present study were collected in fall 2018 (n = 2184), winter 2019 (n = 2046), fall 2019 (n =
2350), winter 2022 (n = 1786), fall 2022 (n = 1848), winter 2023 (n = 1665), and fall 2023 (n =
2230) with fall terms spanning from September to December and winter terms from January to

April of each year.
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Table 2

Characteristics of Undergraduate Samples

Demographic

) Sample
Information
Fall Winter Fall Winter Fall Winter Fall
2018 2019 2019 2022 2022 2023 2023
N 2184 2046 2350 1786 1848 1665 2230
Gender
Woman 1605 1508 1754 1333 1368 1270 1643
(cis or trans)
M_an 565 516 539 393 390 339 494
(cis or trans)
Gender non- 9 13 18 38 49 36 60
conforming
Other 5 5 9 13 16 5 10
specified
Ethnicity
Caucasian 903 815 088 669 723 633 855
East Asian 502 438 463 370 349 344 425
South Asian 380 385 434 397 386 344 493
Southeast 108 88 113 73 79 77 97
Asian
Middle 74 81 84 68 81 69 86
Eastern
Black 62 70 61 67 53 54 78
West Indian 44 39 36 30 29 21 32
Hispanic 42 32 41 23 33 27 34
Indigenous 4 3 6 7 5 9 12
Mixed NA 57 77 51 70 58 80
Other
specified 27 13 13 8 10 10 11
Mage (SD) 20.11 20.90 20.21 22.07 21.84 21.15 21.00

(270) (245 (297) (332) (3149 (3.0 (333
Note. Fall terms = September to December; Winter terms = January to April.

Materials
Self-Report Questionnaires
As outlined above, the SPIN (Connor et al., 2000) is a 17-item measure of social anxiety

with responses ranging from 0 (not at all) to 4 (extremely) on items such as, “I avoid going to
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parties” and “Being embarrassed or looking stupid are among my worst fears.” The SDS
(Sheehan, 1983) is a three-item measure of impairment due to clinical symptoms, which assesses
impairment in three main life domains (i.e., work/school, social life, family life/home
responsibilities). SDS responses range from 0 (not at all) to 10 (extremely) on three items:
“Within the past week, my concerns about social evaluation tended to disrupt my
work/schoolwork,” “Within the past week, my concerns about social evaluation tended to disrupt
my social life/leisure activities,” and “Within the past week, my concerns about social evaluation
tended to disrupt my family life/home responsibilities.” The items on the SDS were adjusted to
ask about impairment specifically due to social evaluation concerns related to symptoms of
social anxiety, rather than general life impairment due to factors that may be unrelated to social
anxiety symptoms. All community and undergraduate participants completed the SPIN followed
immediately by the SDS. Reliability coefficients for scores from each measure are reported in
Table 3 (community sample) and Table 4 (undergraduate samples). Copies of both the SPIN and
SDS can be found in Appendix B.

Table 3

Descriptive Statistics for Community Sample

Sample N SPIN SDS
Cronbach’s Cronbach’s
M (SEM) alpha M (SEM) alpha
Total 941 29.46 (.573) .951-.953 9.79 (.367) .807-.858
Non-Clinical
Control Group 313 14.25 (.667) .927-.933 4.04 (.580) .698-.832

Clinical
Control Group 199 26.02 (.968) .905-.917 8.60 (.634) .739-.815

SAD Group 429 42.15 (.600) .874-886  14.53 (.546) .705-.783
Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. The minimum and

maximum Cronbach alpha values are reported from the 20 multiply imputed datasets.
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Table 4

Descriptive Statistics for Undergraduate Samples

Sample N SPIN SDS
Cronbach’s Cronbach’s
M (SEM) alpha M (SEM) alpha
Fall 2018 2167 26.36 (.316) .934 9.36 (.147) .823-825
Winter 2019 2040 25.61 (.329) .937 7.09 (.130) .806-.815
Fall 2019 2305 26.73 (.313) .936 8.12 (.141) .859-.863
Winter 2022 1758 31.18 (.362) .938 10.77 (.173) .839-.844
Fall 2022 1807 33.45 (.347) .933 11.86 (.166) .820-.826
Winter 2023 1622 32.69 (.369) 936-.937 11.31(.178) .835-.840
Fall 2023 2201 31.64 (.317) .933 11.48 (.155) .844-.847

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. The minimum and

maximum Cronbach alpha values are reported from the 20 multiply imputed datasets.

Data Analysis Plan

All statistical analyses were performed using IBM SPSS Statistics (Version 29), except
multiple imputation of the community sample dataset and ROC analyses, which were performed
using R (Version 4.3.2; R Core Team, 2023). The mice (van Buuren & Groothuis-Oudshoorn,
2011) and miceafter (Heymans, 2022) packages were used to perform multiple imputation and
pool the results. The pROC (Robin et al., 2011) and the ROCR (Sing et al., 2005) packages were
used to perform the ROC analyses.
Missing Data

Specific details on the level of missingness for each dataset before imputation can be
found in Table Al. Twenty datasets were multiply imputed for all SPIN and SDS data for all
participants who had at least one datapoint, including those with a diagnosis but no questionnaire
data in the community sample. All analyses for which a single value is reported were pooled

from the 20 imputed datasets using Rubin’s Rules (Rubin, 1987), including the ROC analyses
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consisting of the Area Under the Curve (AUC), sensitivity, and specificity computations. For
analyses that did not require single pooled values, the minimum and maximum values of the 20
imputed datasets are reported for descriptive purposes.

For the SDS scale, one item asks about impairment due to school/work and contains a
“Not Applicable” option. This response option was recoded as a ‘missing value’ for both the
community sample and all undergraduate samples.
Receiver Operating Characteristic Analyses

To assess our first hypothesis that the optimal cutoff score would be higher on both the
SPIN and SDS when distinguishing between the clinical control group and the SAD group
compared to the non-clinical control group and the SAD group, we completed several ROC
analyses. ROC analyses provide the sensitivity (i.e., the true positive rate) and 1-specificity (i.e.,
the false positive rate) for all possible cutoff scores on a measure (Fluss et al., 2005). Sensitivity
and specificity can then be balanced, based on the needs of a study, to determine the optimal
cutoff score for the measure. For example, a certain diagnostic test may require a low false
positive rate due to more risky treatments, compared to another diagnostic test that may require a
low false negative rate due to the high risks of missing a diagnosis. The overall predictive
accuracy, or diagnostic performance, of a measure is provided by the Area Under the ROC
Curve (AUC; Mossman & Somoza, 1991), which ranges from 0.5 (chance performance) to 1.0
(perfect performance). Optimal cutoff scores were determined using the Index of Union (1U)
method (Unal, 2017), which results in a cutoff score for which sensitivity and specificity are
simultaneously at their highest and closest to the AUC value. With the IU method, the optimal
cutoff score, (c), satisfies this equation: U (c) = (|]Sensitivity (c) — AUC| + |Specificity (c) —

AUC]). Another condition satisfied by the IU method is that, at the optimal cutoff score, the
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absolute difference between sensitivity and specificity is at its minimum. This criterion,
however, is necessary to satisfy only when the equation yields more than one optimal cutoff
score (Unal, 2017).

Hierarchical Logistic Regression

First, we ran three models that examined the variance explained in SAD diagnosis by
using both measures combined over and above using either measure individually. Specifically,
these models included two dummy-coded binary predictors (i.e., scoring 34 or above on the
SPIN and scoring 11 or above on the SDS) that were entered as main effects on step one, as well
as their interaction that was entered on step two. This model was run separately while
differentiating between SAD group versus non-clinical control group, SAD group versus
nonclinical control group, and SAD group versus all control participants combined.

The interaction term in the above models represents a direct comparison of scoring at or
above both the SPIN and the SDS cutoffs (i.e., SPIN > 34 & SDS > 11), to scoring below both
the SPIN and SDS cutoffs (i.e., SPIN < 34 & SDS < 11), while taking into account the variance
accounted for by each of the main effect binary predictor variables (i.e., controlling for the
variance explained by scoring at or above the cutoff scores on either of the two scales alone).
Thus, while this analysis represented a helpful starting point, it did not adequately test our
second hypothesis.

Subsequently, we ran three logistic regression models that allowed us to more closely
examine and compare mutually exclusive categories of the cutoff score combinations. These
represented our primary analyses as they enabled us to test our second hypothesis most directly;
namely, that scoring at or above the predetermined cutoff scores on both the SPIN and the SDS

would provide the highest odds of an accurate SAD diagnosis and result in the identification of a
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sample with the highest proportion of participants who likely have SAD compared to the other
cutoff score combinations, thus providing the highest likelihood of differentiating between
individuals in the SAD group and individuals in the non-clinical and clinical control groups, as
well as between individuals in the SAD group and individuals in all control groups combined.
For the dependent variable, the first model classified the non-clinical control group versus the
SAD group, the second model classified the clinical control group versus the SAD group, and,
for the final model, the non-clinical and clinical controls were combined and the model classified
this combined control group versus the SAD group. The independent variable (i.e., SPIN/SDS
status) was a four-level categorical predictor, which was dummy coded using our newly
determined high cutoffs based on the ROC analyses. The reference level for the model consisted
of participants who scored below 34 on the SPIN and below 11 on the SDS, the next level
consisted of participants who scored 11 or above on the SDS but below 34 on the SPIN, the
following level consisted of participants who scored 34 or above on the SPIN but below 11 on
the SDS, and the final level consisted of participants who scored 34 or above on the SPIN and 11
or above on the SDS.

Finally, we conducted three follow-up logistic regression analyses to assess whether
scoring at or above both cutoffs was significantly better at predicting SAD diagnosis than only
scoring at or above the cutoff on one measure but not the other. To do this, we altered the
reference level to consist of participants who scored 34 or above on the SPIN and 11 or above on
the SDS. Finally, we also compared whether scoring at or above both cutoffs could significantly
differentiate individuals with a diagnosis of SAD from individuals without a diagnosis of SAD
when compared to any other combination of scores. This model included one binary predictor

comparing those who scored 34 or above on the SPIN and 11 or above on the SDS (SPIN >34 &
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SDS > 11) to individuals with any other combination of scores on the two measures (SPIN > 34
& SDS <11,SDS > 11 & SPIN < 34, SPIN < 34 & SDS < 11). Thus, we first examined the odds
of accurately predicting SAD diagnosis using both high cutoff scores compared to each of the
other combinations of scores on the two measures, and then we examined the odds of predicting
SAD diagnosis accurately using both high cutoff scores compared to all the other binary groups
combined.
Frequency Observations in Undergraduate Samples

As noted in the introduction, for our third hypothesis, we predicted that, descriptively,
using the newly determined cutoff scores—especially when used in combination—would reduce
the overall proportion of students with scores exceeding the threshold for inclusion in the SAD
analogue groups to more closely represent the true prevalence rate of SAD in the population. In
our fourth hypothesis, we further predicted that post-pandemic samples would have a higher
proportion of undergraduate participants who met the threshold for high social anxiety than the
pre-pandemic samples. To test both of these hypotheses, we calculated these proportions and
compared them descriptively across semesters.
Transparency and Openness

Study design and analyses were not preregistered. Final data files and analytic code for

this study are publicly available on the OSF website at https://osf.io/ag5vs/ (Kudryk et al., 2024).

26


https://osf.io/ag5vs/

Results

For full descriptive statistics of the SPIN and SDS in both the community and
undergraduate samples, see Table 3 and Table 4, respectively. We conducted independent
sample t-tests to assess potential gender differences in the SPIN and SDS for all our samples. In
the community sample, no gender differences were found between men (cis or trans) and women
(cis or trans) on either the SPIN or SDS. In the undergraduate samples, there were gender
differences found for all but one undergraduate sample (i.e., the SDS in winter 2019) such that
women (cis or trans), compared to men (cis or trans), reported higher levels of social anxiety
symptoms and impairment (see Table A2 [SPIN] and Table A3 [SDS] for t-test results).
Receiver Operating Characteristic Analyses

To test Hypothesis 1, we determined the predictive accuracy, sensitivity, specificity, and
the optimal cutoff value of both the SPIN and SDS in the community sample by performing four
ROC analyses with two different control groups. First, we compared the predictive accuracy of
the SPIN to discriminate between the non-clinical control group (n = 313) and SAD group (n =
429). For this analysis, the AUC was .939 (95% confidence interval [CI] = .928-.949). Given that
a value of .5 included in the 95% CI would indicate chance performance in discrimination
between the two groups (Sosic et al., 2008), results show that the predictive accuracy of the
SPIN in differentiating between participants with SAD and non-clinical controls was
significantly better than chance. The optimal cutoff score according to the IU method was 28,
which resulted in both a sensitivity and specificity of .86. Accordingly, 86% of participants with
SAD were correctly classified as having SAD, whereas 14% of non-clinical control participants

were misclassified as having SAD.
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A second ROC analysis was completed that compared the predictive accuracy of the
SPIN to discriminate between the clinical control group (n = 199) and the SAD group (n = 429).
The AUC for this analysis was .813 (95% CI = .792-.832). This CI excludes the chance value of
.5, indicating that the predictive accuracy of the SPIN was significantly better than chance when
differentiating individuals in the SAD group from those in the clinical control group. The
optimal cutoff score according to the IU method was 34, resulting in a sensitivity of .74 and
specificity of .73. Accordingly, 74% of participants with SAD were correctly classified as having
SAD, whereas 27% of clinical control participants were misclassified as having SAD.

The third ROC analysis compared the predictive accuracy of the SDS to discriminate
between the non-clinical control group (n = 313) and the SAD group (n = 429). The AUC was
.870 (95% CI = .826-.905), which excludes .5 and indicates that the SDS can discriminate
between those with SAD and those with no clinical diagnoses at a level significantly better than
chance. The optimal cutoff score using the IU method was 7, which provided a sensitivity of .80
and specificity of .83. Consequently, 80% of participants with SAD were correctly classified as
having SAD, whereas 17% of participants with no clinical diagnoses were misclassified as
having SAD.

The final ROC analysis compared the predictive accuracy of the SDS on discriminating
between the clinical control group (n = 199) and the SAD group (n = 429). The AUC for this
analysis was .718 (95% CI = .672-.761). This Cl does not include .5, which indicates that the
SDS performed better than chance when distinguishing participants with SAD from those with
clinical diagnoses other than SAD. The optimal cutoff score according to the IU method was 11,

corresponding to a sensitivity of .64 and specificity of .68. Accordingly, 64% of participants with
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SAD were correctly classified as having SAD, whereas 32% of participants with diagnoses other
than SAD were misclassified as having SAD.

An ancillary ROC analysis was performed to assess the sensitivity and specificity of the
SPIN in discriminating between both control groups combined (n = 512) versus the SAD group
(n =429) in order to determine if a similar trade-off in sensitivity and specificity could be
achieved compared to the combined cutoffs of 34 or above on the SPIN and 11 or above on the
SDS by raising the cutoff score on the SPIN alone. Results revealed that a cutoff score of 39 or
above on the SPIN was associated with a sensitivity of 62.9% and a specificity of 92.4%, values
which were substantively similar to the sensitivity (57.03%) and specificity (91.25%) values
associated with the combined cutoffs of 34 or above on the SPIN and 11 or above on the SDS
(see Table 5). The positive predictive value associated with a cutoff score of 39 or above on the
SPIN was 85.2% and the false discovery rate was 14.8%. The area under the curve for this
analysis was .890 (95% CI =.878-.902). This CI excludes the chance value of .5, indicating that
the predictive accuracy of the SPIN was significantly better than chance when differentiating

individuals in the SAD group from those in either control group combined.
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Table 5

Proportion of Community Sample Scoring Above and Below High Cutoff Scores

SPIN/SDS

Status Subgroup
Sensitivity ~ Specificity | Clinigar Clinical  AllNo- o\ o
(%) (%) Sa[)nple Control Control  SAD (%)
) Ty ) (%)

SPIN >34 76.04 83.73 43.52 5.84 14.51 20.34  79.68
SDS > 11 68.21 77.62 43.27 10.04 18.10 28.14 71.86
SPIN >34 & SDS>11 57.03 91.25 30.77 3.66 11.81 15.47  84.53
SPIN>34 & SDS< 11 19.02 92.48 12.76 11.07 2098 32.06 67.94
SDS > 11 & SPIN < 34 11.19 86.37 12.51 25.74 33.56 59.25 40.78
SPIN <34 &SDS <11 12.77 29.88 43.97 62.57 24.21 86.76  13.24

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale; SAD = Social Anxiety
Disorder; No-SAD = both control groups combined. Sensitivity = True Positives / (True
Positives + False Negatives). Specificity = True Negatives / (True Negatives + False Positives).
The percentages within each subgroup column represent the proportion of that subgroup that
contribute to the overall percentage for each SPIN/SDS status in the Total Sample column.
Positive Predictive Value (PPV) = True Positives / (True Positives + False Positives); PPV is the
probability that someone scoring at or above the cutoff actually has SAD, which is represented
by the values in the SAD column for each cutoff score combination. The False Discovery Rate
(FDR) = False Positives / (False Positives + True Positives); FDR for each cutoff score

combination is represented by the values in the All No-SAD column.

Hierarchical Logistic Regression Analyses
The first three logistic regression models assessed the variance explained in SAD
diagnosis by using both measures combined over and above using either measure individually.

For all three models (i.e., SAD group versus non-clinical control group, SAD group versus
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nonclinical control group, and SAD group versus all control participants combined), results
revealed significant main effects for each measure. However, there were no significant two-way
interactions, suggesting that scoring above both cutoff scores combined does not significantly
increase the odds of SAD diagnosis compared to scoring below both cutoff scores after
accounting for variance from either measure alone (see Tables A4-A6 for full regression results).
Our primary logistic regression analyses testing Hypothesis 2 consisted of three models.
The first model assessed the effects of SPIN/SDS status on the likelihood that participants
belonged to the non-clinical group versus the SAD group. In this model (as for all three primary
regression models), scoring 11 or above on the SDS but below 34 on the SPIN was entered on
step one, scoring 34 or above on the SPIN but below 11 on the SDS on step two, and scoring 34
or above on the SPIN and 11 or above on the SDS on step three, whereas scoring below 34 on
the SPIN and below 11 on the SDS was the reference level. Results indicated that, on step three
of the regression model, all levels of SPIN/SDS status had significantly better odds of
differentiating between individuals with SAD and those in the non-clinical control group,
compared to when SPIN/SDS status was below both 34 on the SPIN and 11 on the SDS, X? = (3,
N = 742) = 431.69-481.70, p < .001, Nagelkerke R? = .593-.642 (see Table A7 for the full
regression output). The model correctly classified 83.7—86.8% of cases. Specifically, when SDS
was 11 or above but SPIN was below 34, there was an 88.4% probability (ExpB = 7.62; 95% ClI
[3.534, 16.433]) that the participant has SAD compared to when SDS was below 11 and SPIN
was below 34. The probability of a SAD diagnosis increased to 96.6% (ExpB = 29.39; 95% ClI
[13.749, 62.839]) when SPIN was 34 or above but SDS was below 11, compared to when SDS
was below 11 and SPIN was below 34. Finally, the probability of predicting that a participant has

SAD was highest at 99.1% (ExpB = 111.79; 95% CI [49.063, 254.726]) when SPIN was 34 or
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above and SDS was 11 or above, compared to when SDS was below 11 and SPIN was below 34.
Follow up analyses demonstrated that the odds of being in the SAD group versus being in the
non-clinical control group were significantly higher when scoring 34 or above on the SPIN and
11 or above on the SDS compared to any of the other individual SPIN/SDS combinations (see
Table A8 for the full regression output). The final analysis showed that scoring 34 or above on
SPIN and 11 or above on the SDS predicted significantly greater odds of having a SAD
diagnosis than all other SPIN/SDS combinations together (see Table A9 for full regression
results).

The second model assessed the effects of SPIN/SDS status on the likelihood that
participants belonged to the clinical control group versus the SAD group. Analyses revealed that,
on step three of the regression model, all levels of SPIN/SDS status had significantly better odds
of differentiating between individuals with SAD and those in the clinical control group,
compared to when SPIN/SDS status was below both 34 on the SPIN and 11 on the SDS, X? = (3,
N = 628) = 122.52-150.81, p < .001, Nagelkerke R? = .249-.299 (see Table A10 for full
regression output). The model correctly classified 73.9-76.9% of cases. Specifically, when SDS
was 11 or above but SPIN was below 34, there was a 69.1% probability (ExpB = 2.23; 95% CI
[1.089, 4.552]) that the participant had SAD, compared to when SDS was below 11 and SPIN
was below 34. The probability increased to 85.6% (ExpB = 5.94; 95% CI [3.099, 11.382]) when
SPIN was 34 or above but SDS was below 11, compared to when SDS was below 11 and SPIN
was below 34. Finally, the probability of accurately predicting that a participant has SAD was
highest at 92.7% (ExpB = 13.15; 95% CI [7.495, 23.065]) when SPIN was 34 or above and SDS
was 11 or above, compared to when SDS was below 11 and SPIN was below 34. In follow up

analyses with SPIN at or above 34 and SDS at or above 11 as the reference level, it was
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demonstrated that the odds of being in the SAD group versus the clinical control group were
significantly higher for the reference level compared to any of the other SPIN/SDS combinations
individually (see Table A11 for full regression output). The final analysis, which compared
scoring 34 or above on SPIN and 11 or above on SDS to all other SPIN/SDS combinations
together revealed that scoring above both cutoff scores produced significantly greater odds of
being in the SAD group versus the clinical control group (see Table A12 for full regression
results).

The third and final model assessed the effects of SPIN and SDS cutoff combinations on
the likelihood that participants belonged to the SAD group versus both of the no-SAD control
groups combined. Results indicated that, on step three of the regression model, all SPIN/SDS
cutoff score combinations in which participants scored at or above the cutoff on either or both
the SPIN or the SDS predicted significantly better odds of differentiating between individuals
with SAD and those in either control group compared to scoring below both 34 on the SPIN and
11 on the SDS, X2 = (3, N = 941) = 393.86-441.60, p < .001, Nagelkerke R? = .455-.501 (see
Table A13 for full regression output). The model correctly classified 79.7-81.1% of cases.
Specifically, when SDS was 11 or above but SPIN was below 34, there was an 81.9% probability
(ExpB =4.52; 95% CI [2.428, 8.417]) that the participant had SAD versus no-SAD, compared to
when SDS was below 11 and SPIN was below 34. This probability increased to 93.3% (ExpB =
13.92; 95% CI [8.011, 24.202]) when SPIN was 34 or above but SDS was below 11, compared
to when SDS was below 11 and SPIN was below 34. Finally, the probability of predicting that a
participant had SAD versus no-SAD rose to 97.5% (ExpB = 35.98; 95% CI [21.938, 58.922])
when SPIN was 34 or above and SDS was 11 or above compared to when SDS was below 11

and SPIN was below 34. Follow up analyses demonstrated that the likelihood of being in the
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SAD group versus either control group was significantly higher when SPIN/SDS were at or
above the cutoff scores than any of the other combinations individually (see Table A14 for full
regression output). The final analysis showed that scoring 34 or above on the SPIN and 11 or
above 11 on the SDS versus all other combinations of scores combined, produced significantly
greater odds of having a SAD diagnosis than no SAD diagnosis (i.e., greater odds of being in the
SAD group than either of the two control groups; see Table A15 for full regression output).

Table 5 outlines the proportions of the total sample whose scores fall within these cutoff
groups, along with the proportion of participants in each group who comprise the total
proportions; in other words, Table 5 indicates the positive predictive value and false discovery
rate, along with the sensitivity and specificity of each cutoff score combination.
Frequency Observations in Undergraduate Samples Across Time

To assess our third and fourth hypotheses, we present descriptive data illustrating the
application of the newly determined cutoff scores versus the previously recommended cutoff
score of 30 or above on the SPIN, both alone (i.e., only SPIN) and in combination (i.e., SPIN and
SDS) across seven undergraduate samples across time. As seen in Figure 1 (see Table A16 for
exact frequency values), using the most stringent cutoff scores from the SPIN and SDS in
combination (i.e., 34 and 11) leads to the lowest proportion of students across all samples being
categorized as having high social anxiety (e.g., 36% in Fall 2023). In contrast, using the most
lenient cutoff score from the SPIN alone (i.e., 28) leads to the highest proportion of students
across all samples being categorized as having high social anxiety (e.g., 61% in Fall 2023).
Additionally, it is evident that from pre to post COVID-19 pandemic periods (i.e., between fall

2019 to winter 2022), there was a marked increase in the proportion of students who met the
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threshold for being categorized as having high social anxiety (e.g., those who scored above 34 on
the SPIN and above 11 on the SDS increased from 21% to 33%).

Figure 1

Frequencies of Undergraduates Who Meet Old and New Cutoff Scores Across Time
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Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale.
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Discussion

Given the widespread use of analogue samples in clinical research, it is critical for
researchers to trust that the methods they use to select such samples will yield valid and reliable
outcomes. In the present study, we relied on data from large clinical and non-clinical samples to
calculate updated cutoff scores for selecting analogue samples of individuals with high social
anxiety from the community based on validated self-report measures of social anxiety symptoms
(i.e., SPIN) and impairment (i.e., SDS), both alone and in combination. Our analyses showed that
the updated cutoff scores of 34 or above on the SPIN and 11 or above on the SDS can reliably
distinguish people with SAD from those without SAD and demonstrated the utility of these
cutoff scores for optimally selecting analogue groups of undergraduates with high social anxiety.
Critically, in data from seven distinct undergraduate samples collected from 2018 to 2023, we
observed that the updated cutoff scores considerably reduced the proportion of participants
whose social anxiety symptoms exceeded the thresholds for inclusion in analogue groups relative
to the traditional cutoff scores. Although the proportion of undergraduates included in the
analogue groups based on the new cutoff scores was lower than that included based on the
traditional cutoff scores, the data also clearly illustrated a current rising trend in overall levels of
self-reported social anxiety symptoms within the undergraduate population during the post-
COVID era in comparison to pre-pandemic norms.

With respect to selecting analogue samples of individuals with high social anxiety, our
results suggested that the optimal cutoff scores researchers should employ will differ depending
on whether they wish to differentiate high social anxiety individuals from clinical or non-clinical
controls. For the SPIN, we found that the optimal cutoff score was 28 when differentiating

individuals with SAD from non-clinical controls (i.e., healthy individuals without any mental
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disorders), which was 6 points lower than the optimal cutoff score of 34 for differentiating
individuals with SAD from clinical controls (i.e., individuals with clinical diagnoses other than
SAD). Similarly, for the SDS, the optimal cutoff score was 7 when differentiating people with
SAD from non-clinical controls, which was 4 points lower than the optimal cutoff score of 11 for
differentiating people with SAD from clinical controls. These results support our first hypothesis
and suggest that individuals with clinical diagnoses other than SAD may resemble those with
SAD in their self-reported social anxiety symptoms and impairment, thus requiring higher cutoff
values on both symptom measures to distinguish between the groups.

Both the SPIN and SDS performed relatively weakly when differentiating reliably
between individuals with SAD and those with clinical diagnoses other than SAD, but such
results are not unexpected, considering the diagnostic composition of the clinical control group
in the present study consisted of depressive disorders, anxiety disorders, obsessive compulsive
disorder, and post-traumatic stress disorder (see Table 1)—each of which tends to be highly
comorbid and overlapping with SAD in terms of specific symptom profiles and underlying
cognitive processes (e.g., Erwin et al., 2002; Kraft et al., 2021). For example, someone with
major depressive disorder and someone else with SAD might both endorse “I avoid activities in
which | am the centre of attention” on the SPIN, and this symptom might affect both of their
functioning to a similar degree—either in the same or different life domains. Even if the
underlying thoughts driving the endorsement might be different, this distinction is difficult to
make based on common self-report symptom scales. To this end, someone with major depressive
disorder might avoid activities where they would be the centre of attention because they lack
motivation to attend or believe they would not derive enjoyment from the activity, whereas

someone with SAD might avoid these activities because they do not want others to judge them
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for something they might say. Due to the similarities in experiences that people with these
disorders share, the accuracy of the self-report scale decreases when differentiating between
them, in contrast to differentiating between those with SAD and those with no clinical diagnoses.
During diagnostic interviewing, clinicians are often required to make differential
diagnoses between several disorders based on descriptions of symptoms and impairment, while
keeping in mind the similarities between disorders. If the client’s or participant’s presenting
concerns are reminiscent of more than one disorder, the diagnostic process can be challenging
compared to if the concerns are more obviously tied to only one disorder. Thus, relying on self-
report measures to accomplish this differentiation process is not ideal, but is necessary when
clinical interviewing is not possible. Given that most populations from which researchers wish to
select valid analogue samples of individuals with high social anxiety are likely to include both
healthy individuals and those with impairing symptoms of clinical disorders other than SAD, we
recommend using the higher cutoff score combination of 34 on the SPIN and 11 on the SDS to
optimize such selections. As noted above, using both measures also more closely aligns with
how clinicians arrive at diagnostic decisions that account for impairment along with symptoms.
Findings from the initial logistic regression analyses suggest that a large amount of the
variance in SAD diagnosis classification is accounted for by each of the SPIN and SDS measures
alone, a finding which is consistent with past research where SPIN and SDS have either been
used individually or interpreted separately, rather than in combination (e.g., Aderka et al., 2012;
Shaughnessy et al., 2017). This does not mean that using both measures in combination is
ineffective in identifying valid analogue samples of participants with high social anxiety from

the population.
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In contrast, the primary logistic regression results supported our second hypothesis by
demonstrating that scoring at or above the high cutoffs on both the SPIN (i.e., 34) and the SDS
(i.e., 11) provided the highest likelihood of differentiating individuals who have SAD from
people without SAD, compared to scoring above the cutoff on only one measure or on neither
measure, or compared to the combined likelihood of scoring above the cutoff on either or neither
of the two measures. Indeed, the combined cutoff of scoring both at or above 34 on the SPIN and
at or above 11 on the SDS produces the highest positive predictive value of these combinations
(see Table 5), which demonstrates that a valid and accurate analogue sample of high social
anxiety can be achieved by using the combined cutoffs; that is, this cutoff score combination
captured a high proportion of participants with SAD (i.e., a high ratio of SAD to no-SAD).
Furthermore, scoring above both cutoffs was a significantly better predictor across all three
group comparisons (i.e., non-clinical control vs. SAD, clinical control vs. SAD, all controls vs.
SAD). The comparison with the lowest predictive power was between individuals with SAD and
those with disorders other than SAD, as both are associated with high levels of distress and
impairment, which is consistent with the notion that similar levels of clinical dysfunction and
impairment may be experienced due to differing symptoms (APA, 2013; Wakefield, 1992).

Examining the data overall suggests that when relying on self-report measures to select
analogue groups of participants with high social anxiety whose symptoms ought to resemble
those of clinical samples with SAD, high scores on the SPIN may be particularly important for
distinguishing people with impairing SAD symptoms from those with impairing symptoms of
clinical disorders other than SAD. High scores on the SDS, however, may be particularly helpful
for differentiating people with symptoms of SAD from healthy individuals who might endorse

elevated social anxiety without significant accompanying distress and impairment. Using the two
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measures in combination, with the new suggested cutoff scores, is therefore likely to ensure a
significant level of social anxiety symptoms as well as anxiety-related impairment while
providing a high degree of predictive accuracy. Future studies are needed to examine how these
recommended cutoff scores perform across diverse samples.

Desired trade-offs between sensitivity and specificity can also be considered when
selecting cutoff scores to form analogue social anxiety groups in research. The sensitivity data
(see Table 5) indicate that either the SPIN alone with a cutoff score of 34 or the SDS alone with
a cutoff score of 11 can be used effectively by researchers to identify participants who are likely
to have a diagnosis of SAD. The trade-off, however, is that using these single-measure cutoff
scores to create analogue groups will compromise specificity, such that researchers will also be
more likely to include a higher number of participants who do not actually have SAD (i.e., false
positives). In contrast, using the combined cutoff scores of SPIN > 34 and SDS > 11 will
compromise sensitivity somewhat while maximizing specificity, such that more participants who
do not actually have SAD will be excluded from the analogue group, thereby producing a more
valid analogue sample with a high positive predictive value and low false discovery rate, as
shown in Table 5.

Ancillary ROC analyses revealed that a single-measure cutoff score of 39 or above on the
SPIN can also achieve a similar trade-off between sensitivity and specificity, along with a high
positive predictive value and low false discovery rate. This suggests that for researchers who
only have access to SPIN scores, using this higher cutoff would achieve a similarly accurate
analogue sample as using the recommended cutoffs from the combined measures. Notably, some
participants who score 39 or above on the SPIN may also score below 11 on the SDS, as we

found when we applied this cutoff score to our samples, which would indicate a lower level of

40



symptom-related impairment that does not meet the newly determined threshold. The relative
validity and associated implications of selecting analogue samples of high social anxiety
participants using one method (SPIN alone) versus the other (SPIN + SDS) are currently unclear
but could be fruitfully explored in future studies.

When applying various cutoff scores to samples of undergraduate students, descriptive
statistics reflected a striking increase in the proportion of undergraduates who met inclusion
criteria for the high social anxiety analogue group over time, and a parallel increase in the mean
scores of the SPIN and SDS over time, supporting Hypothesis 4. This increase was especially
pronounced in changes observed from the pre- to post-COVID era, with the proportion of
participants categorized as “high social anxiety” rising sharply but the slope of the rise differing
depending on which cutoff scores are used (as predicted in Hypothesis 3). For example, using the
most traditional cutoff score of 30 and above on the SPIN, 61% of students in the sample
qualified as “high social anxiety” during the 2022 fall term compared to 41% in fall 2019. These
proportions were reduced considerably when the combined SPIN and SDS cutoff scores of 34
and 11 were applied, with 40% of students meeting the cutoff criteria in fall 2022 compared to
just 21% in fall 2019. It is important to highlight that even though applying the higher, most
stringent cutoffs sharply reduced the overall prevalence of “high social anxiety” in the
undergraduate population in both the pre- and post-COVID eras, the total proportion of students
whose social anxiety symptom scores fell above the cutoff threshold was still considerably
higher than the annual prevalence rate of SAD, which has been estimated to be approximately
2.4-7.1% (Kessler et al., 2005; Ruscio et al., 2008; Stein & Kean, 2000; Stein et al., 2017). Thus,
no matter which cutoff scores are used, analogue sampling is not equivalent to clinical

diagnosing and is unlikely to yield identical results—an expected outcome.
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Even within clinical samples of those with SAD, there is a range of symptom severity and
impairment (Aderka et al., 2012; Connor et al., 2000; Sheehan & Sheehan, 2008). As noted in
the introduction, social anxiety and associated underlying cognitive processes are best
conceptualized as dimensional constructs (Ruscio, 2010; Weeks et al., 2009), such that analogue
samples may include those in the upper range of severity (i.e., those who would likely be
diagnosed with SAD), as well as those in the mid-range of severity (i.e., those who may also be
diagnosed with SAD but who experience less severe symptoms). There are also individuals who
score within these mid to high ranges but whose symptoms would not warrant a SAD diagnosis,
as seen in the sensitivity and specificity data in Table 5. Thus, compared to the more rigorous
process of diagnostic interviewing, which also includes clinical judgement, self-report scales will
be more likely to capture a higher number of participants.

The recent surge in social anxiety symptoms among undergraduates may reflect the
negative mental health effects of social isolation during the COVID-19 pandemic (Santomauro et
al., 2021; World Health Organization, 2022). In a recent systematic review, Kindred and Bates
(2023) concluded that there was sufficient evidence to suggest that the pandemic was associated
with rises in social anxiety symptoms, particularly for women and low-income individuals.
Schmidt et al. (2023) also documented an increase in self-reported levels of shyness among Gen-
Z undergraduate students studying at a Canadian university during the pandemic. Meanwhile,
Arad and colleagues (2021) found there was a decrease in social anxiety symptoms among Israeli
undergraduates from 2016—2019, when there was no social isolation, followed by a levelling off
of such symptoms from 2019-2020, when there was forced social isolation due to COVID-19. In
line with cognitive-behavioural models of social anxiety, they hypothesized that reduced

exposure to social situations throughout the pandemic may have played a role in the maintenance
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of social fears by facilitating avoidance and reinforcing anxiety that would have otherwise been
lowered through natural exposure to various day-to-day social interactions. It is important to
continue to track these data over time to observe whether levels of self-reported social anxiety
symptoms among undergraduate students, which spiked during the pandemic, will begin to revert
to pre-pandemic norms with increased exposure to social situations and norms that were
previously restricted due to COVID-19. There are early signs that this may indeed be the case,
with modest overall decreases in self-reported social anxiety observed in our undergraduate
samples from fall 2022 to fall 2023.
Constraints on Generality

A major constraint on the generality of study findings pertains to the demographic
composition of the present samples. Our samples included participants from backgrounds that
were primarily Western, Educated, Industrialized, Rich, and Democratic (WEIRD; Henrich et
al., 2010). The mean age of participants in both the community and undergraduate samples was
below 30, and most participants identified as women and as either Asian or Caucasian, limiting
the generalizability of our results to the broader population. Additionally, we found binary
gender differences between men (cis or trans) and women (cis or trans) in the undergraduate
samples, which were only presented descriptively but not incorporated into calculations of the
new cutoff values. If undergraduate women, compared to men, tend to experience higher levels
of social anxiety symptoms and impairment, further research is needed to determine whether
separate cutoff scores should be used to stratify the identification of analogue samples based on
participants’ gender identification.

Additionally, the community sample, which was used to determine the recommended

cutoff scores, consisted of participants who self-selected to be part of the participant pool by
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responding to advertisements but not individuals who were treatment-seeking clients per se.
Thus, the severity of social anxiety symptoms amongst participants in the SAD group in the
current study may differ from a sample of individuals with SAD who are treatment-seeking
clients or those referred by a clinician. However, our own past research suggests strong
similarities between the clinical characteristics of treatment-seeking individuals with SAD in
prior studies and those with SAD recruited from the community to join our research pool (see
Moscovitch et al., 2015).

Availability of diagnostic information was also a limitation of the study. Specifically,
diagnostic status of the undergraduate samples was unknown. It would have been most ideal to
have completed the ROC and logistic regression analyses on undergraduate students with
available SAD diagnostic statuses, or to have evaluated the accuracy of the new cutoff scores by
determining the number of correctly classified undergraduate participants based on diagnosis.
Additionally, both questionnaire data (i.e., SPIN and SDS scores) and diagnoses were
unavailable for community participants who were excluded at the level of the screener survey or
phone call as they were not invited to participate in the study beyond that point.

Another limitation is that data collection on undergraduate students occurred before,
during, and after the COVID-19 pandemic, but did not include any data between 2020-2021 as
data collection was suspended during this time. Understanding patterns in social anxiety and
impairment scores during this period could have provided even greater insight into how social
isolation affected undergraduate students. Continuing to track data regularly from future post-
COVID samples will reveal the “new normal” more clearly when it comes to the prevalence of
social anxiety and will enable researchers to draw more definitive conclusions about analogue

sample norms. Since the cutoff score conclusions using the community sample were partially
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based on symptoms reported during the COVID-19 era, future research should examine the
extent to which our suggested cutoffs may be inflated due to the inclusion of COVID data.

Finally, we chose to focus on the SPIN and SDS as measures of social anxiety symptoms
and impairment, but it may be fruitful for future research to explore concurrent validity with
other measures. Specifically, we encourage future researchers to investigate whether our findings
can be replicated with and extended to other commonly used measures of social anxiety
symptoms and impairment such as the SIAS (Mattick & Clarke, 1998) and the Liebowitz Social
Anxiety Scale (Liebowitz, 1987). Additionally, combining any two measures of social anxiety
symptoms may increase the reliability of grouping participants (Cronbach, 1951) such that using
more than one measure for selection would naturally restrict the number of participants that
would be included in the resulting analogue sample. Future research could apply and extend our
methods to re-assessing established cutoff scores on other established measures of social anxiety
symptoms and anxiety-related distress and impairment other than the SPIN and SDS.
Conclusions

Despite its limitations, the present study offers novel recommendations for improving the
methods used to recruit analogue samples of high socially anxious participants from community
and undergraduate populations for research purposes. Specifically, our data-driven approach
highlights the desirability of combining self-report measures of both social anxiety symptoms
and functional impairment to optimize the accuracy of analogue sample recruitment. Indeed,
results support the recommendation for researchers to use updated cutoff scores of 34 and above
on the SPIN in combination with scores of 11 and above on the SDS, or to use a SPIN cutoff

score of 39 and above, to identify a valid and reliable analogue sample of participants with high
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social anxiety, thereby producing a research sample that most closely resembles a clinical

sample.
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Appendices
Appendix A: Supplemental Tables
Table Al

Percent of Missing Values for Questionnaire Data

Sample Total Missing ~ SPIN Missing ~ SDS Missing

(%) (%) (%)
Community 14.28 5.48 64.19
Undergraduate
Fall 2018 1.68 1.18 453
Winter 2019 1.02 0.46 4.20
Fall 2019 2.61 2.10 5.66
Winter 2022 2.68 2.05 6.25
Fall 2022 2.92 2.56 4.96
Winter 2023 3.86 3.53 571
Fall 2023 2.14 1.78 4.19

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale.
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Table A2

T-test Output for Binary Gender Differences on the SPIN

Sample t df p Mwomen  SEMwomen  Mmen SEMmen

Community -1.82 9509.56 069  29.93 691 27.64 1.055

Undergraduate
Fall 2018 -6.15 2738929.19 <.001 27.43 375 23.25 .567
Winter 2019 -6.56  176457731.2 <.001  26.74 390 22.13 .585
Fall 2019 -7.59  143253490.17 <.001  27.96 370 22.80 570
Winter 2022 -10.42  41536947.51 <.001 32.88 419 24.53 .683
Fall 2022 -6.96 34639088 <.001 3455 .399 28.66 .736
Winter 2023  -6.52 867623 <.001 33.85 418 27.94 .796
Fall 2023 -8.53 1326242 <.001 32.86 .364 26.45 .640

Note. SPIN = Social Phobia Inventory.
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Table A3

T-test Output for Binary Gender Differences on the SDS

Sample t df p Mwomen  SEMwomen ~ Mmen SEMwen

Community -.26 55 797 9.88 381 9.65 .816

Undergraduate
Fall 2018 -2.12 38418191  .034 9.52 173 8.83 215
Winter 2019  -.514 67564 .607 7.09 152 6.94 .255
Fall 2019 -2.04 42413099 .041 8.27 165 7.60 .283
Winter 2022  -5.75 109902 <.001 11.28 201 8.89 .349
Fall 2022 -2.26 69017 .024 12.03 191 11.10 .365
Winter 2023  -2.43 361892 .015 11.54 202 10.47 397
Fall 2023 -3.85 365813 <.001 11.70 .180 10.27 319

Note. SDS = Sheehan Disability Scale.
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Table A4

Hierarchical Logistic Regression Output Classifying Non-Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34 3.652  .248 1 <.001 38522 [23.690, 62.677]
Constant -1.035  .119 1 <.001 355 [.281, .448]
SPIN34 3.106 .270 1 <.001 22327 [13.137,37.943]
SDS11 1.834  .323 1 <.001 6.261 [3.294, 11.900]
Constant -1.498 155 1 <.001 223 [.165, .303]
SPIN34 3.381  .386 1 <.001  29.393 [13.749, 62.839]
SDS11 2.031  .386 1 <.001 7.621 [3.534, 16.433]
SPIN34xSDS11 -695  .677 1 307 499 [.131, 1.907]
Constant -1.555 .168 1 <.001 211 [.152,.294]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34 = participants

who scored 34 or above on the SPIN; SDS11 = participants who scored 11 or above on the SDS.
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Table A5

Hierarchical Logistic Regression Output Classifying Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34 2.010 .198 1 <.001 7.465 [5.061, 11.013]
Constant -307 134 1 022 .736 [.566, .957]
SPIN34 1778 214 1 <.001 5.920 [3.889, 9.009]
SDS11 797 261 1 .003 2.219 [1.322, 3.725]
Constant -604 .170 1 <.001 546 [.392,.762]
SPIN34 1.782  .330 1 <.001 5.939 [3.099, 11.382]
SDS11 .801 .361 1 .029 2.227 [1.089, 4.552]
SPIN34xSDS11 -006  .524 1 991 994 [.352, 2.806]
Constant -605  .189 1 .001 546 [.376, .792]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34 = participants

who scored 34 or above on the SPIN; SDS11 = participants who scored 11 or above on the SDS.
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Table A6

Hierarchical Logistic Regression Output Classifying Combined Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34 2795 171 1 <.001 16.360 [11.691, 22.894]
Constant -1.429 114 1 <.001 .240 [.192,.300]
SPIN34 2.367 .190 1 <.001  10.667 [7.343, 15.495]
SDS11 1.248 227 1 <.001 3.484 [2.220, 5.468]
Constant -1.788 142 1 <.001 167 [.127,.221]
SPIN34 2.634 281 1 <.001 13.924 [8.011, 24.202]
SDS11 1509 314 1 <.001 4.520 [2.428, 8.417]
SPIN34xSDS11 -559 442 1 208 572 [.239, 1.369]
Constant -1.882 165 1 <.001 152 [.110,.211]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34 = participants
who scored above 34 or above on the SPIN; SDS11 = participants who scored 11 or above on the

SDS.
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Table A7

Hierarchical Logistic Regression Output Classifying Non-Clinical Control Group vs. SAD

Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SDS11ySPIN34n 177 .350 1 614 1.194 [.595, 2.394]
Constant 299 .082 1 <.001 1.348 [1.148, 1.583]
SDS11ySPIN34n 370 351 1 295 1.448 [.720, 2.915]
SPIN34ySDS11n 1.720 .358 1 <.001 5.585 [2.759, 11.305]
Constant 105 .090 1 244 1.111 [.930, 1.327]
SDS11ySPIN34n 2.031  .386 1 <.001 7.621 [3.534, 16.433]
SPIN34ySDS11n 3.381  .386 1 <.001  29.393 [13.749, 62.839]
SPIN34ySDS11ly  4.717  .418 1 <.001 111.793 [49.063, 254.726]

Constant -1.555 .168 1 <.001 221 [.152, .294]
Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SDS11ySPIN34n =

participants who scored 11 or above on the SDS but below 34 on the SPIN; SPIN34ySDS11n =
participants who scored 34 or above on the SPIN but below 11 on the SDS; SPIN34ySDS11y =
participants who scored 34 or above on the SPIN and 11 or above on the SDS. The
SPIN34nSDS11n (i.e., participants who scored below 34 on the SPIN and below 11 on the SDS)
was the reference level for the categorical independent variable in this analysis. For the

dependent variable, the non-clinical control group was coded as 0 and the SAD group as 1.
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Table A8

Logistic Regression Output Classifying Non-Clinical Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34ySDS11n  -1.336 .571 1 021 .263 [.085, .815]
SDS11ySPIN34n  -2.686 .492 1 <.001 .068 [.026, .180]
SPIN34nSDS11n  -4.717 418 1 <.001 .009 [.004, .020]
Constant 3.161 .390 1 <001 23.605 [10.933, 50.959]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34ySDS11n =
participants who scored 34 or above on the SPIN but below 11 on the SDS; SDS11ySPIN34n =
participants who scored 11 or above on the SDS but below 34 on the SPIN; SPIN34nSDS11n =
participants who scored below 34 on the SPIN and below 11 on the SDS. The SPIN34ySDS11y
(i.e., participants who scored 34 or above on the SPIN and 11 or above on the SDS) was the
reference level for the categorical independent variable in this analysis. For the dependent

variable, the non-clinical control group was coded as 0 and the SAD group as 1.
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Table A9

Logistic Regression Output Classifying Non-Clinical Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34ySDS11y 3.657 404 1 <.001 38.752 [17.452, 86.047]
Constant -496 103 1 <.001 .609 [.498, .745]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34ySDS11y =

participants who scored 34 or above on the SPIN and 11 or above on the SDS.
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Table A10

Hierarchical Logistic Regression Output Classifying Clinical Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SDS11ySPIN34n -676  .305 1 .029 .509 [.278, .930]
Constant 871 .099 1 <.001 2.389 [1.965, 2.904]
SDS11ySPIN34n -.607 .314 1 .056 .545 [.292, 1.017]
SPIN34ySDS11n 374 314 1 .235 1.454 [.782, 2.704]
Constant .802 116 1 <.001 2.230 [1.773, 2.803]
SDS11ySPIN34n .801 361 1 .029 2.227 [1.089, 4.552]
SPIN34ySDS11n 1.782  .330 1 <.001 5.939 [3.099, 11.382]
SPIN34ySDS11y 2576  .286 1 <001 13.148 [7.495, 23.065]

Constant -605  .189 .001 546 [.376, .792]
Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SDS11ySPIN34n =

[EEN

participants who scored 11 or above on the SDS but below 34 on the SPIN; SPIN34ySDS11n =
participants who scored 34 or above on the SPIN but below 11 on the SDS; SPIN34ySDS11y =
participants who scored 34 or above on the SPIN and 11 or above on the SDS. The
SPIN34nSDS11n (i.e., participants who scored below 34 on the SPIN and below 11 on the SDS)
was the reference level for the categorical independent variable in this analysis. For the

dependent variable, the non-clinical control group was coded as 0 and the SAD group as 1.
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Table A1l

Logistic Regression Output Classifying Clinical Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34ySDS11n -795  .380 1 .039 452 [.213, .959]
SDS11ySPIN34n  -1.776  .347 1 <.001 169 [.085, .336]
SPIN34nSDS11n  -2.576 .286 1 <.001 .076 [.043,.113]
Constant 1971  .209 1 <.001 7.178 [4.759, 10.825]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34ySDS11n =
participants who scored 34 or above on the SPIN but below 11 on the SDS; SDS11ySPIN34n =
participants who scored 11 or above on the SDS but below 34 on the SPIN; SPIN34nSDS11n =
participants who scored below 34 on the SPIN and below 11 on the SDS. The SPIN34ySDS11y
(i.e., participants who scored 34 or above on the SPIN and 11 or above on the SDS) was the
reference level for the categorical independent variable in this analysis. For the dependent

variable, the non-clinical control group was coded as 0 and the SAD group as 1.
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Table A12

Logistic Regression Output Classifying Clinical Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34ySDS11ly  1.860 .254 1 <.001 6.421 [3.891, 10.597]
Constant 111 118 1 .346 1.118 [.886, 1.410]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34ySDS11y =

participants who scored 34 or above on the SPIN and 11 or above on the SDS.
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Table A13

Hierarchical Logistic Regression Output Classifying Combined Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SDS11ySPIN34n -.225 .263 1 349 .799 [.474, 1.344]
Constant -149  .073 1 .042 .862 [.747,.994]
SDS11ySPIN34n -075  .267 1 781 .928 [.546, 1.577]
SPIN34ySDS11n 1.050 252 1 <.001 2.859 [1.739, 4.701]
Constant -299 .084 1 <.001 741 [.629, .874]
SDS11ySPIN34n 1.509 .314 1 <.001 4.520 [2.428, 8.417]
SPIN34ySDS11n 2.634 .281 1 <.001 13.924 [8.011, 24.202]
SPIN34ySDS11y 3,583 .251 1 <.001 35.975 [21.938, 58.922]

Constant -1.882 165 <.001 152 [.110, .221]
Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SDS11ySPIN34n =

[EEN

participants who scored 11 or above on the SDS but below 34 on the SPIN; SPIN34ySDS11n =
participants who scored 34 or above on the SPIN but below 11 on the SDS; SPIN34ySDS11y =
participants who scored 34 or above on the SPIN and 11 or above on the SDS. The
SPIN34nSDS11n (i.e., participants who scored below 34 on the SPIN and below 11 on the SDS)
was the reference level for the categorical independent variable in this analysis. For the

dependent variable, the non-clinical control group was coded as 0 and the SAD group as 1.
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Table Al4

Logistic Regression Output Classifying Combined Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34ySDS11n -949 319 1 .003 .387 [.206, .727]
SDS11ySPIN34n  -2.074 .304 1 <.001 126 [.069, .229]
SPIN34nSDS11n  -3.583 .251 1 <.001 .028 [.017,.049]
Constant 1.700 .185 1 <.001 5.476 [3.803, 7.886]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34ySDS11n =
participants who scored 34 or above on the SPIN but below 11 on the SDS; SDS11ySPIN34n =
participants who scored 11 or above on the SDS but below 34 on the SPIN; SPIN34nSDS11n =
participants who scored below 34 on the SPIN and below 11 on the SDS. The SPIN34ySDS11y
(i.e., participants who scored 34 or above on the SPIN and 11 or above on the SDS) was the
reference level for the categorical independent variable in this analysis. For the dependent

variable, the non-clinical control group was coded as 0 and the SAD group as 1.
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Table A15

Logistic Regression Output Classifying Combined Control Group vs. SAD Group

Variable B SE df p Exp(B) 95% CI for Exp(B)
SPIN34ySDS11ly  2.631  .217 1 <.001 13.891 [9.058, 21.302]
Constant -931  .098 1 <.001 394 [.325, .478]

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale. SPIN34ySDS11y =

participants who scored 34 or above on the SPIN and 11 or above on the SDS.
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Table A16

Frequencies of Undergraduates Who Meet Old and New Cutoff Scores Across Time

Cutoff Score Sample
Combination
Fall Winter Fall Winter Fall Winter Fall
2018 2019 2019 2022 2022 2023 2023
(%) (%) (%) (%) (%) (%) (%)
SPIN > 30 41.56 39.89 41.38 55.68 60.94 59.05 56.59
SPIN > 28 46.14 44,55 45.06 59.48 65.78 63.05 60.51
SPIN > 34 33.14 31.96 33.06 46.14 51.04 49.41 46.58
SPIN > 28
and SDS >7 37.09 30.69 32.29 49.01 55.92 52.50 51.58
SPIN > 34
and SDS > 11 22.76 15.02 20.57 33.16 39.51 36.52 36.27

Note. SPIN = Social Phobia Inventory; SDS = Sheehan Disability Scale.
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Appendix B: Self-Report Measures
Social Phobia Inventory (SPIN)

Please check how much the following problems have bothered you during the past week. Mark
only one box for each problem and be sure to answer all items.

If you have not encountered any in-person social situations over the past week due to restrictions
associated with COVID-19, please respond to each question by imagining how you would feel
for each item described below.

0 =Not at all

1 = A little bit

2 = Somewhat

3 =Very much

4 = Extremely
| am afraid of people in authority.
| am bothered by blushing in front of people.
Parties and social events scare me.

. Tavoid talking to people I don’t know.

1

2

3

4

5. Being criticized scares me a lot.
6. Fear of embarrassment causes me to avoid doing things or speaking to people.
7. Sweating in front of people causes me distress.

8. lavoid going to parties.

9. I avoid activities in which | am the centre of attention.

10. Talking to strangers scares me.

11. I avoid having to give speeches.

12. 1 would do anything to avoid being criticized.

13. Heart palpitations bother me when | am around people.

14. 1 am afraid of doing things when people might be watching.

15. Being embarrassed or looking stupid are among my worst fears.

16. | avoid speaking to anyone in authority.

17. Trembling or shaking in front of others is distressing to me.
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Sheehan Disability Scale (SDS)

Please indicate to what degree your concerns about social evaluation, rated above, tended to
interfere with each of the life domains described below. Please base your ratings on the degree of
interference you have experienced in each domain during the past week by selecting ONE
number from 0-10 for each.

Work*/School
Your concerns about social evaluation tended to disrupt your work/school work:

Not at all Mildly Moderately Markedly Extremely

| | | | | | | | |
o 1 2 3 4 5 6 7 8 9 10

1 1 have not worked* or studied at all in the past week for reasons unrelated to social
evaluation concerns

* Work includes paid, unpaid, volunteer work or training
Social Life
Your concerns about social evaluation tended to disrupt your social life/leisure activities:
Not at all Mildly Moderately Markedly Extremely

| | | | | | | | |
o 1 2 3 4 5 6 7 8 9 10

Family Life/Home Responsibilities
Your concerns about social evaluation tended to disrupt your family life/home
responsibilities:

Not at all Mildly Moderately Markedly Extremely

| | | | | | | | |
o 1 2 3 4 5 6 7 8 9 10

Days Lost
On how many days in the last week did your concerns about social evaluation cause you to miss
school or work or leave you unable to carry out your normal daily responsibilities?

Days Unproductive
On how many days in the last week did you feel so impaired by your concerns about social
evaluation, that even though you went to school or work, your productivity was reduced?

Representativeness
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Are your ratings of social evaluation concerns and the degree of interference they have caused in
the past week representative of what is typical for you in general? Please select one of the
following:

My ratings above for social evaluation concerns and life interference experienced in the
past week are:
L1 Not at all representative of what they are like generally [after selection, open text box:
Comments: __ ]
1 Somewhat representative of what they are like generally [after selection, open text box:
Comments: ]
[J Quite representative of what they are like generally [after selection, open text box:
Comments: ]
L1 Perfectly representative of what they are like generally [after selection, open text box:
Comments: __ ]
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