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Abstract

The Social Phobia Inventory (SPIN; Connor et al., 2000) is a well-validated instrument for
assessing severity of Social Anxiety Disorder (SAD). However, evaluations of its factor structure
have produced inconsistent results and this aspect of the scale requires further study. Primary care
patients with SAD (N = 397) completed the SPIN as part of baseline assessment for the
Coordinated Anxiety Learning and Management study (Roy-Byrne et al., 2010). These data were
used for exploratory and confirmatory factor analysis of the SPIN. A 3-factor model provided the
best fit for the data and factors were interpreted as Fear of Negative Evaluation, Fear of Physical
Symptoms, and Fear of Uncertainty in Social Situations. Tests of a second-order model showed
that the three factors loaded strongly on a single higher-order factor presumed to reflect Social
Anxiety. Findings are consistent with theories identifying fear of negative evaluation as the core
feature of SAD, and with evidence that anxiety sensitivity and intolerance of uncertainty further
contribute to SAD severity.
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1. Introduction

Social Anxiety Disorder (SAD; previously called “Social Phobia™) is a common, distressing,
and disabling disorder (Ruscio et al., 2008; Sherbourne et al., 2010; Stein & Kean, 2000;
Stein & Stein, 2008). Fear of negative evaluation is conceptualized as a core feature of SAD
and is required for diagnosis (American Psychiatric Association, 2013; Heimberg et al.,
2014). This concern may lead to fear and avoidance of a wide variety of social and
performance situations (e.g., public speaking, interacting with authority figures, conversing
with unfamiliar people). When exposed to a feared situation, individuals with SAD may
experience physiological arousal and symptoms that they believe will be detected by other
people such as blushing, sweating, and trembling. The fear, avoidance, and physiological
symptoms associated with SAD can lead to substantial disruption of occupational/school and
interpersonal functioning and diminished quality of life (Hendriks et al., 2014; Sherbourne
et al., 2010; Stein & Kean, 2000).

A comprehensive assessment of SAD includes a clinical interview, behavioral assessment,
and administration of self-report scales (McCabe, Ashbaugh, & Antony, 2010). Many self-
report scales have been developed for the purpose of evaluating the severity of SAD
symptoms. One that is commonly used in clinical research is the Social Phobia Inventory
(SPIN; Connor et al., 2000), a 17-item scale that asks respondents to rate the severity of their
general concerns about being criticized or embarrassed, fear and avoidance of specific social
situations, and distress about physical symptoms commonly associated with SAD.

Psychometric studies of the SPIN have indicated favorable internal consistency, test-retest
reliability, convergent validity, discriminant validity, and sensitivity to clinical change
(Antony, Coons, McCabe, Ashbaugh, & Swinson, 2006; Connor et al., 2000). However,
evaluations of the SPIN's factor structure have produced inconsistent results (Caballo,
Salazar, Irurtia, Arias, & Nobre, 2013; Carleton, Collimore, Asmundson, et al., 2010;
Connor et al., 2000; Osorio, Crippa, & Loureiro, 2010; Radomsky et al., 2006). The scale
authors originally posited that the scale would assess 3 dimensions: fear, avoidance, and
physiological arousal. Contrary to this prediction, a principal components analysis (PCA) of
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their own data from 148 respondents diagnosed with SAD identified 5 components, which
they conceptualized as fears of: talking to strangers, criticism and embarrassment,
physiological changes, authority figures, and public speaking/being the center of attention
(Connor et al., 2000). A later PCA of the SPIN (Brazilian Portuguese translation) based on
data from 88 university students diagnosed with SAD also found a 5-component structure
(Osorio et al., 2010); however, composition of the components differed from that reported
by Connor et al.

Subsequent investigators have pointed out the limitations of the PCA approach (Carleton,
Collimore, Asmundson, et al., 2010) and have used exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) to evaluate the scale's structure. One CFA based on data
from a non-clinical, undergraduate sample found support for the 3-factor structure that was
originally hypothesized by the scale authors (Radomsky et al., 2006). However, attempts to
confirm this 3-factor structure [or the 5-factor structure suggested by Connor et al.'s (2000)
PCA] in other undergraduate samples were unsuccessful (Caballo et al., 2013; Carleton,
Collimore, Asmundson, et al., 2010). Moreover, Carleton et al. reported that neither of those
models provided a good fit for data from a clinical sample of 355 respondents diagnosed
with SAD.

Given these results, Carleton et al. (2010) conducted a rigorous EFA using a randomly
selected subsample of their clinical respondents. They applied strict criteria for item
retention, and 7 of the 17 SPIN items were eliminated due to either low communalities (<.
40) or salient cross-loadings (=.32). All items referring to physiological symptoms were
dropped at this stage. The remaining items loaded onto 3 factors described as “Fear/
Avoidance”, “Criticism/Embarrassment”, and “Authority”. With some well-justified
modifications (e.g., correlating the error terms between similarly worded items), this 3-
factor model was confirmed in both the other half of the clinical sample and in the
undergraduate sample. The revised 10-item SPIN (SPIN-R) correlated very strongly with the
original SPIN (r = .95).

The methods used by Carleton et al. (2010) were well-justified; however, a few limitations
of that investigation should be addressed. First, the final factor structure of the SPIN-R
included one factor (“Authority”) that was comprised of only 2 items with very similar
wording. The validity of a latent factor with those attributes is questionable (Brown, 2015;
Costello & Osborne, 2005). CFA allows for detection and modeling of covariance among
items that is attributable to sources other than a shared latent factor; in this case, the
possibility of a method effect due to similar item wording should be considered (Brown,
2015; Campbell-Sills & Brown, 2005). Second, although Carleton et al. pointed out that
redundant items may be a problem for the SPIN, the SPIN-R retained several redundant
items and instead dropped items with unique content (e.g., those related to physical
manifestations of anxiety; public speaking). Moreover, the removal of the items assessing
distress related to physical symptoms may diminish the construct validity and clinical utility
of the scale. Concern about physical symptoms is a prominent aspect of the clinical
presentation in some cases of SAD and has implications for treatment planning. Therefore,
retention of items assessing that domain would be clinically useful. Finally, the clinical
sample in the Carleton et al. investigation included only respondents with principal
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diagnoses of generalized SAD who presented to a specialty anxiety treatment and research
center. A sample that also includes individuals presenting with SAD that is more
circumscribed in its focus (i.e., “non-generalized”) and with SAD that is secondary to other
principal disorders would be more representative of the larger clinical population of socially
anxious individuals.

The Coordinated Anxiety Learning and Management (CALM) study is a randomized,
controlled, effectiveness trial of a collaborative care intervention for anxiety disorders in
primary care (Craske et al., 2011; Roy-Byrne et al., 2010; Sullivan et al., 2007). The sample
recruited for CALM was large and demographically diverse. A diagnosis of SAD,
generalized anxiety disorder (GAD), panic disorder (PD), or posttraumatic stress disorder
(PTSD) was required for inclusion in the study; however, many other mental disorder
diagnoses were represented (e.g., the majority of participants had co-occurring mood
disorders; Roy-Byrne et al., 2010). All participants with a principal or additional diagnosis
of SAD completed the SPIN as part of their baseline assessment; this affords a valuable
opportunity for further evaluation of the scale's factor structure in a clinical sample.

2.1. Participants

During the period of June 2006 through April 2008, the CALM study enrolled 1,004 patients
from 17 primary care clinics located in or near Seattle, WA; Los Angeles, CA; San Diego,
CA,; and Little Rock, AR (for more information on the CALM study design and primary
outcomes, see Sullivan et al., 2007 and Roy-Byrne et al., 2008, respectively). Participants
were referred to the study by their primary care provider; in some clinics, referral was
facilitated by the use of a 5-item anxiety screening instrument (Means-Christensen,
Sherbourne, Roy-Byrne, Craske, & Stein, 2006). All participants provided informed consent
to participate, and the study protocol was approved by the Internal Review Boards of all
participating institutions (University of Washington, University of California Los Angeles,
University of California San Diego, University of Arkansas for Medical Sciences, and
RAND Corporation).

Referred patients were included in the CALM study if they were aged 18-75, spoke either
English or Spanish, met DSM-1V diagnostic criteria for GAD, PD, PTSD, or SAD, and
scored 8 or higher on the Overall Anxiety Severity and Impairment Scale (OASIS;
Campbell-Sills et al., 2009). Patients were excluded if they were actively suicidal; met
criteria for psychotic, Bipolar I, or substance use disorders (except alcohol and marijuana
abuse, which were permitted). Patients with unipolar mood disorders were not excluded
unless they indicated that were not interested in treatment focused on their anxiety. The
current analysis utilizes data from participants who met criteria for SAD and thus completed
the SPIN at the baseline assessment. A total of 403 CALM participants completed the SPIN;
however, a small proportion (1.5%; n = 6) had incomplete data and were excluded from the
current analysis. Table 1 presents the demographic and diagnostic characteristics of the final
397 participants.
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2.2. Measures

Diagnoses were established according to DSM-1V criteria using the Mini International
Neuropsychiatric Interview (MINI), version 5.0 (Sheehan et al., 1998). Reliability and
validity of anxiety and mood disorder diagnoses obtained with the MINI is satisfactory
(Sheehan et al., 1998). The MINI was administered by one of the CALM study's Anxiety
Clinical Specialists, who received formal training in MINI administration (including
diagnostic reliability testing) and ongoing assessment supervision with a study psychologist
or psychiatrist.

The focus of this study is the 17-item SPIN (Connor et al., 2000), which measures fear,
avoidance, and distress related to physical symptoms associated with SAD. Items of the
SPIN are paraphrased in Table 2. Each item is rated on a scale from “not at all” to
“extremely” (0 to 4) with a reference timeframe of the past week. Prior investigations
indicate that the SPIN has good to excellent internal consistency, test-retest reliability,
convergent validity, discriminant validity, and sensitivity to clinical change (Antony et al.,
2006; Connor et al., 2000).

Two additional self-report measures were used for tests conducted to assess the validity of
our interpretations of latent variables. These were the Anxiety Sensitivity Index (ASI; Reiss,
Peterson, Gursky, & McNally, 1986), which measures fear of anxiety symptoms and their
consequences; and the Generalized Anxiety Disorder Severity Scale (GADSS) which
measures severity of worry and other symptoms of generalized anxiety (Shear, Belnap,
Mazumdar, Houck, & Rollman, 2006). Both of these measures have demonstrated
satisfactory reliability and validity in adult samples with anxiety disorders (Andreescu et al.,
2008; Reiss et al., 1986; Shear et al., 2006).

2.3. Statistical Analysis/Design of the Current Study

We first conducted EFA in a randomly selected subsample of participants, as we could not
justify moving straight to CFA given the inconsistency of prior findings. Following EFA, we
conducted CFA in the remaining participants. We hypothesized that, in order to achieve
good model fit, correlated error would need to be specified for SPIN items with similar
wording. To evaluate this possibility, a CFA model without correlated error was specified
and modification indices were inspected to identify localized points of ill fit. A sequential
approach to refining the CFA model was then taken, in which only the path associated with
the largest modification index was freed and the model re-evaluated before any further
refinements were made (Brown, 2015; Campbell-Sills & Brown, 2005; Joreskog, 1993). In
the event that we found a structure with 3 or more factors, we planned to use CFA to
evaluate the hypothesis that these factors would load onto a higher-order factor representing
the construct of Social Anxiety.

The random subsample for EFA was generated in SPSS (version 20.0) by using the
“Random sample of cases” option within the “Select Cases” function, and specifying a
desired sample of approximately 50% of all cases. Pearson's chi-square and t-tests were
conducted to evaluate whether the EFA subsample (n = 200) differed from the CFA
subsample (n = 197) on demographic or clinical characteristics. For both EFA and CFA, the
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sample variance-covariance matrices were analyzed using Mplus 3 (Muthén & Muthén,
2004). Maximum likelihood estimation and promax rotation were used. Overall fit of EFA
models was evaluated using the root-mean-square error of approximation (RMSEA) and the
root-mean-square residual (RMR). Fit of CFA models was evaluated using the root-mean-
square error of approximation (RMSEA), standardized root-mean-square residual (SRMR),
and comparative fit index (CFI). The chi-square test is reported for the EFA and CFA
models, but not relied upon to evaluate model fit due to its oversensitivity to sample size and
the fact that it tests for perfect fit. The selected fit indices provide different types of
information (i.e., absolute fit, fit adjusting for model parsimony, fit relative to a null model),
and when combined they provide a reliable and conservative evaluation of model fit
(Jaccard & Wan, 1996). Final acceptance or rejection of models was based on joint
consideration of: conventional criteria for good model fit (RMSEA close to or below .06,
SRMR close to or below .08; CFI close to or above .95) (Hu & Bentler, 1999), strength of
parameter estimates (i.e., primary factor loadings = .35, few cross-loadings = .35), and
conceptual interpretability of the solution.

3.1. Preliminary analysis

Random assignment of individual cases to groups for use in EFA and CFA resulted in two
subsamples that were comparable on demographic and clinical variables. There were no
significant differences between subsamples 1 and 2 with respect to age, gender, race/
ethnicity, education level, marital status, co-occurring diagnoses (PD, GAD, PTSD, MDD),
or total SPIN score (all ps > .30).

3.2. Exploratory factor analysis

EFA was conducted with a range of 1 to 6 factors specified. Eigenvalues > 1 for the
unrotated correlation matrix were 7.00, 1.66, and 1.52 (next highest eigenvalues = 0.99 and
0.87). Although the Kaiser-Guttman rule and scree plot suggested the presence of 3 factors,
we did not rely on these indices for model selection and examined fit statistics and pattern
matrices for all models.

The 6-factor model did not converge on a valid solution. The 5-factor model provided good
overall fit for the data but had other problematic features (e.g., several factors defined by <3
items; multiple salient cross-loadings). The 4-factor model provided reasonable overall fit
[X2 (74) = 172.68, p < .001; RMSEA = 0.082 (90% CI 0.066-0.098); RMR = .038] and had
no cross-loading items, but included a factor comprised of just 2 items related to speaking
with authority figures (items 1 and 16). We had hypothesized that spurious factors might
emerge as a result of similar wording, and planned to address this in CFA through
specification of correlated error between such items. We therefore rejected the 4-factor
model due to the likelihood that one factor was an artifact of highly similar item wording.

Of the remaining models, the 3-factor model provided the best fit for the data [X?2 (88) =
240.30, p<.001; RMSEA =0.093 (90% CI 0.079-0.107); RMR =.048)]. The RMR
indicated good absolute fit; however, the RMSEA suggested less satisfactory fit when a

J Anxiety Disord. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Campbell-Sills et al.

Page 7

parsimony correction was imposed. All SPIN items except one had salient loadings on one
of the three factors (all primary loadings = .45), with one item displaying a modest cross-
loading of .36. The item without a salient loading assessed avoidance of giving speeches and
had the highest mean score of all SPIN items (3.04; indicating an average of “very much”).
Given the absence of a salient loading (maximum loading = .26) — and because restricted
range was a problem in this socially anxious sample — we decided to drop item 11 and repeat
the analysis.

When the 16 retained SPIN items were subjected to EFA, eigenvalues > 1 for the unrotated
correlation matrix were 6.65, 1.65, and 1.51 (next highest eigenvalues = 0.93 and 0.87). The
Kaiser-Guttman rule and scree plot thus suggested the presence of 3 latent factors;
examination of fit statistics and pattern matrices also favored a 3-factor model. Fit was
comparable to that of the 3-factor model based on all 17 SPIN items [X?2 (75) = 215.70, p<.
001; RMSEA =0.097 (90% CI 0.082-0.112); SRMR = .048]. The 3 factors were interpreted
as representing Fear of Negative Evaluation (items 1, 5, 6, 12, 14, 15, 16), Fear of Physical
Symptoms (items 2, 7, 13, and 17), and Fear of Uncertainty in Social Situations (3, 4, 8, 9,
10). Item means and item-factor loadings are displayed in Table 2. Correlations among the 3
factors ranged from .47 to .56, supporting examination of a higher-order factor structure in
CFA.

3.3. Confirmatory factor analysis

The second subsample (n = 197) was used for CFA. Based on the EFA results, we specified
a 3-factor model with paths from the Fear of Negative Evaluation factor to items 1, 5, 6, 12,
14, 15, and 16; from Fear of Physical Symptoms to items 2, 7, 13, and 17; and from Fear of
Uncertainty in Social Situations to items 3, 4, 8, 9, and 10L. The factors were permitted to
inter-correlate. We expected that paths would need to be freed between the residuals of
similarly worded items in order to achieve good CFA model fit. Indeed, the 3-factor model
with no correlated error did not fit the data well [X? (101) = 367.08, p < .001; RMSEA =
0.12 (90% CI 0.10-0.13); SRMR = .076; CFI = .83] and modification indices (Mls)
indicated several points of strain in the model pertaining to items with similar wording.

Based on our error theory and corroborating evidence from modification indices, we
sequentially freed paths between the residuals of items 1 and 16, items 4 and 10, items 5 and
12, and items 3 and 8. Statistics for the revised model indicated satisfactory model fit [X?
(97) = 194.08, p < .001; RMSEA = 0.071 (90% CI 0.057-0.086); SRMR =.062; CFI = .94].
All items had salient loadings on their respective factors (.39-.82) and correlations among
the residuals of similarly worded items were significant (ps < .01). Factor determinacies
were good (.90-.94) and factor correlations were large (.58-.71). Modification indices did
not suggest any further points of strain in this model.

We next tested a second-order CFA model with a path from the posited higher-order factor
(Social Anxiety) to the 3 lower-order factors. Although this model is just-identified (i.e.,

1Because item 10 had displayed a modest cross-loading on Fear of Negative Evaluation in EFA, we repeated the CFA specifying an
additional path from Fear of Negative Evaluation to item 10; however, in the CFA subsample item 10 did not cross-load and model fit

was degraded.

J Anxiety Disord. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Campbell-Sills et al.

Page 8

statistical fit is identical to that of the model with 3 inter-correlated factors), we felt it was
substantively meaningful to estimate the magnitude and significance of the higher-order
factor loadings as well as the relationship of the higher-order Social Anxiety factor to the
SPIN items. Results showed that the determinacy of the Social Anxiety factor was good (.
90). Fear of Negative Evaluation, Fear of Physical Symptoms, and Fear of Uncertainty in
Social Situations loaded strongly on the higher-order Social Anxiety factor (loadings = .90, .
74, and .79, respectively; ps < .001).

To further assess the hierarchical structure, we examined the magnitude of factor loadings of
the individual SPIN items on the higher-order Social Anxiety factor. A Schmid-Leiman
transformation was conducted to obtain residualized loadings between the items and their
corresponding lower-order factors, after partialling out variance explained by Social Anxiety
(Brown, 2015). Results suggested that the higher-order factor explained substantial variance
in all SPIN items (factor loadings = .35-.70). Residualized primary loadings of items that
comprised the Fear of Physical Symptoms and Fear of Uncertainty in Social Situations
factors remained in the salient range (.37-.50). However, residualized loadings of the Fear of
Negative Evaluation items dropped below the salient range (.17-.33), suggesting that Fear of
Negative Evaluation did not explain unique salient variance in the items once the variance
attributable to Social Anxiety was accounted for. An important caveat is that the Schmid-
Leiman transformation gives explanatory preference to the higher-order factor. The very
high correlation between the Fear of Negative Evaluation and Social Anxiety factors also
must be considered in interpreting these results (see section 4).

The final second-order CFA model was re-tested in the full sample of 397 in order to obtain
the most accurate parameter estimates (see Figure 1). Fit statistics were similar to those
obtained with subsample 2 [ X2 (97) = 286.48, p < .001; RMSEA = 0.070 (90% ClI
0.061-0.080); SRMR = .053; CFI = .94]. Factor determinacies were comparable (.89-.94),
and all parameter estimates were statistically significant (see Figure 1). The higher-order and
residualized primary factor loadings of all retained items are presented in Table 3.

3.4. Validation of Subscales

The proposed subscales displayed good internal consistency (Cronbach's alpha = .87, .77,
and .86 for Fear of Negative Evaluation, Fear of Physical Symptoms, and Fear of
Uncertainty in Social Situations, respectively). Two measures were available that permitted
preliminary validation of our interpretations of the latent factors. We first tested the
prediction that ASI scores would correlate more strongly with Fear of Physical Symptoms
than with the other two factors. The correlation of ASI with Fear of Physical Symptoms (r
=.61) was indeed significantly larger than its correlation with Fear of Negative Evaluation
(r =.42; z=6.49, one-tailed p < .001 for test of difference between two dependent
correlation coefficients; Steiger, 1980) and Fear of Uncertainty in Social Situations (r = .33;
z=4.95, one-tailed p < .001). Intolerance of uncertainty was not measured in the CALM
study, but this construct has been found to relate significantly to GAD severity. We thus
tested the prediction that GADSS scores would correlate more strongly with Fear of
Uncertainty in Social Situations than with the other two factors. The correlation of GADSS
with Fear of Uncertainty in Social Situations (r = .49) was significantly larger than its
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correlation with Fear of Negative Evaluation (r = .41; z=1.71, one-tailed p < .05) and Fear
of Physical Symptoms (r = .39; z= 1.87, one-tailed p < .05).

4. Discussion

The current study adds to the literature on the psychometric properties of the Social Phobia
Inventory (Connor et al., 2000); providing evidence that the SPIN items assess multiple
latent dimensions that contribute to defining the broader construct of social anxiety.
Specifically, we found evidence that the SPIN items capture: (1) fear of negative evaluation,
(2) distress related to physical symptoms of anxiety, and (3) fear of uncertainty in social
situations.

The overall approach to factor analysis in the current study was to emphasize conceptual
interpretability of the EFA and CFA solutions as much as statistical fit. The first retained
factor was interpreted as representing the latent variable “Fear of Negative Evaluation”. It
was comprised of items assessing fear and avoidance of criticism or embarrassment, as well
as items assessing fear and avoidance of doing things while being observed and of
interacting with authority figures. While not stated overtly, the possibility of being evaluated
(negatively or otherwise) is implied in scenarios that involve working while being observed
or interacting with authority figures. Thus, this factor appeared conceptually coherent and
well-defined by a diverse range of items that addressed this theme both explicitly (item 5, 6,
12, and 15) and implicitly (items 1, 14, and 16).

Fear of negative evaluation features prominently in theoretical accounts of social anxiety
(Clark & Wells, 1995; Hofmann & Barlow, 2002; Rapee & Heimberg, 1997). Consensus
regarding the centrality of this construct to SAD led to revision of the diagnostic criteria for
SAD in DSM-5 to explicitly state, “The individual fears that he or she will act in a way or
show anxiety symptoms that will be negatively evaluated” (American Psychiatric
Association, 2013). Members of the DSM-5 anxiety disorders sub-workgroup explained that
the revised definition refers to “negative evaluation” because this term encompasses not
only embarrassment and humiliation (the focus of the corresponding criterion in DSM-IV),
but also rejection and offending others, which can be concerns of individuals with SAD
(Heimberg et al., 2014). In line with conceptualizations of fear of negative evaluation being
a key feature of SAD, this factor explained the largest proportion of variance in the SPIN
items in EFA and displayed the strongest relationship with the higher-order factor
representing Social Anxiety in CFA.

The second retained factor was labeled Fear of Physical Symptoms. This factor was
coherent in that all items referred to physical manifestations of anxiety. A latent dimension
representing Fear of Physical Symptoms is conceptually plausible from multiple standpoints.
It converges with clinical consensus that individuals with SAD vary in the extent to which
their concerns center on physical symptoms that could either disrupt their performance or be
noticeable to others in social situations. Empirical work further suggests that the physical
symptoms associated with SAD impact overall disorder severity; for example, patients with
SAD who endorse situational panic attacks report increased fear, avoidance, distress, and
impairment compared to patients with SAD who do not report situational panic (Jack,
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Heimberg, & Mennin, 1999). The Fear of Physical Symptoms factor likely captures anxiety
sensitivity, which is most commonly associated with panic disorder but also has been
posited to play a role in SAD (Clark & Wells, 1995; Wells & Papageorgiou, 2001). Indeed,
this factor displayed the strongest association with scores on the ASI. Finally, Fear of
Physical Symptoms relates discernably to self-focused attention, which is understood to
contribute to SAD (Clark & Wells, 1995; Hofmann & Barlow, 2002) and includes
monitoring of both physical reactions and outward behaviors.

The third factor was the least straightforward to interpret; we ultimately labeled it Fear of
Uncertainty in Social Situations. It was comprised of items assessing fear and avoidance of
parties, strangers, and being the center of attention. We hypothesized that a unique and
unifying aspect of these situations was a higher-than-usual degree of unpredictability with
respect to how the social situation would unfold. Parties, interactions with unfamiliar people,
and being the center of attention are contexts in which the novelty and variety of others
(conversational partners, observers or audience members) may contribute to anxiety. For
instance, at parties the person with SAD might anticipate encountering unfamiliar people
whose behavior would exacerbate their anxiety (e.g., conversational partners who ask many
personal questions, or who are extremely shy themselves) or whose reactions are
unexpectedly negative (e.g., misinterpreting or taking offense to comments made by the
subject). These more unpredictable situations contrast with social encounters in familiar
settings with known others (e.g., interactions with close friends or co-workers), which in
their regularity are more predictable and thereby anxiety-reducing.

This third latent variable may relate to the well-established construct Intolerance of
Uncertainty (1U), which has been conceptualized as a trans-diagnostic risk factor for anxiety
disorders (Carleton, 2012) and incorporated into recent theoretical accounts of SAD (Teale
Sapach, Carleton, Mulvogue, Weeks, & Heimberg, 2015). Notably, IU has been shown to
predict social anxiety severity even after controlling for fear of negative evaluation (Boelen
& Reijntjes, 2009; Carleton, Collimore, & Asmundson, 2010; Teale Sapach et al., 2015). In
the current study, Fear of Uncertainty in Social Situations displayed a stronger relationship
than the other SPIN factors to GAD severity, a domain that has a long-established
association with IU (Dugas et al., 2005).

While the 3-factor model provided the best fit for the current data, it is possible that other
important latent dimensions of Social Anxiety exist but are not adequately represented by
the SPIN items. For instance, there may in fact be a distinct latent variable underlying fears
that arise in relation to authority figures. While other studies have retained a separate
“Authority” factor defined by two items, we found that the two authority items had
statistically significant and salient loadings on the Fear of Negative Evaluation factor, as
well as additional covariance that was modeled by correlating the items’ residuals. Though
we believe that this model is more defensible than one that posits a distinct latent factor
based on two similarly worded items, it is notable that the latent variables in the current
model explained relatively low proportions of variance in these two items (R2 = .24 and .
35). However, in order for a stable and valid factor to emerge, the SPIN would need more
items assessing the unique dimension hypothesized to underlie fears and avoidance of
authority figures.

J Anxiety Disord. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Campbell-Sills et al.

Page 11

A final observation is that the item assessing avoidance of public speaking did not load on
any of the three factors in our model. This was likely due to restricted range in this clinical
sample, whose participants’ average response indicated “very much” avoidance of giving
speeches. While this item was eliminated for the purpose of model testing, we do not
necessarily advocate dropping this item from the SPIN as it may be clinically relevant to
measure change in this item.

4.1. Higher-order CFA

A second-order CFA was conducted to test whether the correlations among the 3 latent
dimensions could be explained by a single higher-order factor representing Social Anxiety.
This model allowed for estimation of the relative contributions of Fear of Negative
Evaluation, Fear of Physical Symptoms, and Fear of Uncertainty in Social Situations to
defining the broader construct of Social Anxiety. Results showed that each of the 3 factors
loaded strongly (>.70) on Social Anxiety. Indeed, the association between the latent Fear of
Negative Evaluation and Social Anxiety factors (.89 in the full sample) raises the question of
whether these constructs can be reliably discriminated. Moreover, once variance explained
by the higher-order Social Anxiety factor was accounted for, the unique variance in SPIN
items explained by the Fear of Negative Evaluation factor fell below the salient range. The
overlap between Fear of Negative Evaluation and Social Anxiety admittedly complicates
interpretation of the CFA findings, but is not unexpected given that SAD is largely defined
by fear of negative evaluation. From face validity and clinical utility standpoints, we still
advocate use of the SPIN items in question to assess Fear of Negative Evaluation
specifically as opposed to Social Anxiety more generally.

4.2. Conclusions, Limitations, and Future Directions

Overall, the current results suggest that when using the SPIN in clinical samples, 16 of the
original 17 items can be used to yield a score representing overall severity of SAD. Subsets
of those items can then be used to measure Fear of Negative Evaluation, Fear of Physical
Symptoms, and Fear of Uncertainty in Social Situations. In addition to having a strong
conceptual basis, these subscales are expected to be clinically useful. Table 4 provides
examples of how cognitive-behavioral therapy for SAD could be tailored based on the
proposed SPIN subscale scores.

The factor analytic results also point toward ways in which the SPIN could be abridged
without diminishing its construct validity. Specifically, several items could be selected to
represent each latent factor; obvious candidates would be the items with the most robust
loadings on their corresponding factors. Development and evaluation of an abridged version
of the SPIN was beyond the scope of this study, but is an interesting direction for future
research.

A particular strength of this study is the demographic, geographic, and clinical diversity of
the sample. Although all respondents met criteria for SAD, many co-occurring disorders
were permitted and SAD was not required to be the principal diagnosis for all respondents.
Thus, a wide range of presentations of SAD were represented.
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The current results also must be interpreted with certain limitations in mind. First, sample
size was insufficient to allow for EFA replication before CFA. Consistent EFA results
across two randomly selected subsamples would have provided a more solid basis for CFA
model specification. The current results require replication in other samples of individuals
with clinically significant SAD symptoms. Our assessment of the validity of the proposed
subscales was preliminary and limited to measures available in the CALM assessment
battery. Those results require replication and extension; for example, associations of the
proposed subscales with additional well-validated measures such as the Anxiety Sensitivity
Index-3 (Taylor et al., 2007) and the Intolerance of Uncertainty Scale (Buhr & Dugas, 2002)
should be examined. Future investigations with larger sample sizes also should pursue
measurement invariance testing in CFA to determine if the factor structure of the SPIN
varies for members of different demographic groups (e.g., based on gender or race/
ethnicity).

In summary, factor analysis of SPIN data from a sample of primary care patients with SAD
suggests that this instrument measures the higher-order construct of Social Anxiety as well
as three lower-order dimensions of Fear of Negative Evaluation, Fear of Physical
Symptoms, and Fear of Uncertainty in Social Situations. These hypothesized latent variables
are concordant with underlying dimensions of SAD (and anxiety more globally) that have
been described in the literature. The Fear of Negative Evaluation factor and the higher-order
Social Anxiety factor appear to have low discriminant validity, which complicates
interpretation of the results but is understandable given the centrality of fear of negative
evaluation to the construct of social anxiety. Scores on the proposed subscales of the SPIN
may prove useful in tailoring empirically-supported treatments for SAD.
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Highlights
« Exploratory and confirmatory factor analyses of the SPIN are presented

e The sample was comprised of primary care patients with Social Anxiety
Disorder

e Results supported a 3-factor model of the SPIN

» Factors reflected fears of negative evaluation, physical symptoms, and
uncertainty

e These factors loaded strongly on a higher-order factor reflecting Social Anxiety

J Anxiety Disord. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Campbell-Sills et al.

Page 16

81
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FEAR OF
UNCERTAINTY
IN SOCIAL
SITUATIONS

Figure 1.

Completed standardized solution of the confirmatory factor analysis (CFA) model in the full
sample (N = 397). All parameter estimates shown are statistically significant (p's <.001).
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Demographic and clinical characteristics of the study sample (N = 397)

Characteristics

No. (%) of Participants1

Age, mean (SD) 40.81 (12.69)
Gender

Female 281 (70.8%)

Male 116 (29.2%)
Education2

< High school 25 (6.3%)

12 years 63 (15.9%)

> 12 years 307 (77.3%)
Race/Ethnicity

Hispanic 87 (21.9%)

African American 47 (11.8%)

White 210 (52.9%)

Other 53 (13.4%)
Marital status

Married/Cohabiting 192 (48.4%)

Not married/cohabiting 205 (51.6%)
Co-occurring disorders

Panic Disorder 182 (45.8%)

Generalized Anxiety Disorder | 284 (71.5%)

Posttraumatic Stress Disorder | 79 (19.9%)

Major Depressive Disorder 275 (69.3%)
SPIN score, mean (SD) 38.34 (13.34)

Note. SD = standard deviation; SPIN = Social Phobia Inventory.
1 . . -
For continuous measures, mean (SD) is reported in lieu of No. (%)

ero participants had missing education data and thus category values do not total 397.
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Latent structure of 16 retained items of the Social Phobia Inventory (SPIN): Exploratory factor analysis in
subsample 1 (n = 200)

Promax-rotated factor loadings

SPIN Item | Paraphrased Item Content Item mean (0-4) Fear of Fear of Fear of
Negative Physical Uncertainty in
Evaluation Symptoms Social Situations
15 Fear of embarrassment/looking stupid 2.65 877 -.031 -.148
5 Scared of criticism 2.55 .830 -.088 -.041
12 Do anything to avoid criticism 2.37 713 -.036 .036
6 Avoid doing things for fear of 2.60 .706 .098 .018
embarrassment
16 Avoid speaking to authority figures 1.75 .640 .038 -.010
14 Fear of doing things with others watching 2.30 .567 .159 110
1 Afraid of people in authority 1.51 .559 -.012 114
17 Distressed by trembling 2.04 -.096 .814 -.022
7 Distressed by sweating 1.72 .071 .684 -.025
13 Bothered by heart palpitations 1.84 -.094 .601 224
2 Bothered by blushing 1.40 .309 470 -.182
8 Avoid parties 2.45 -.233 .001 977
3 Scared of parties 2.38 113 -.012 761
4 Avoid unfamiliar people 2.41 .269 -.045 542
9 Avoid being center of attention 2.90 .155 .068 487
10 Scared to talk to strangers 1.85 .370 .043 454

Note. Primary factor loadings are in bold; a minimum loading of .35 was considered salient. Salient cross-loadings are italicized.
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Higher-order factor loadings and residualized primary loadings of the 16 retained SPIN items in the total
sample (N = 397)

Residualized primary loadings

SPIN Item | Paraphrased Item Content Social Anxiety Fear of Fear of Fear of Uncertainty

(Higher-order Negative Physical
factor loading) Evaluation Symptoms

15 Fear of embarrassment/looking stupid .69 .35

5 Scared of criticism .63 .32

6 Avoid doing things for fear of embarrassment .68 .34

12 Do anything to avoid criticism .63 .32

16 Avoid speaking to authority figures .53 .27

14 Fear of doing things with others watching .67 .34

1 Afraid of people in authority A4 .22

17 Distressed by trembling .51 .50

7 Distressed by sweating .53 .52

13 Bothered by heart palpitations 47 46

2 Bothered by blushing A1 40

8 Avoid parties .57 42

3 Scared of parties .61 45

4 Avoid unfamiliar people .55 40

9 Auvoid being center of attention .56 42

10 Scared to talk to strangers .58 43

Note. Loadings of SPIN items on their corresponding lower-order factors were transformed using the Schmid-Leiman procedure.
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Iustration of clinical utility of SPIN subscale scores: Tailoring cognitive-behavioral therapy

Subscale Score

Further assessment/Case conceptualization

Treatment Indications

Fear of Negative
Evaluation is HIGH

Focus on elaborating the specific feared consequences of
negative evaluation (e.g., experiencing embarrassment or
humiliation, being socially isolated, losing one's job,
forgetting the rest of one's speech)

Work toward identifying core beliefs that make
negative evaluation seem highly likely or
consequential

Fear and Avoidance Hierarchy should include
situations that strongly activate these concerns

As situational exposure progresses, incorporate
criticism and other negative feedback into exposure
scenarios

Foster acceptance of the inevitability of occasional
negative evaluation and problem-solve coping with
negative feedback

Fear of Physical
Symptoms is HIGH
Note: If combined
with LOW Fear of
Negative Evaluation,
consider additional
diagnostic assessment
focused on the
differential between
Panic Disorder and
SAD

Assess full range of physical symptoms associated with
anxiety to determine whether patient is concerned about
symptoms other than those assessed by the SPIN (blushing,
heart palpitations, sweating, trembling/shaking)

Determine feared outcomes of symptoms (e.g., they will be
noticed by others, they will prevent normal speech or other
social behavior)

Consider conducting interoceptive exposure if
patient fears the symptoms themselves
Incorporate symptom provocation during
situational exposure (e.g., induce sweating before
interacting with a stranger) and also expose the
patient to feared outcomes (e.g., conversation
partner remarks that the patient is blushing).
Video-record exposures to provide realistic
information about the degree to which physical
symptoms are noticeable

Fear of Uncertainty in
Social Situations is
HIGH

Conduct detailed inquiry about feared scenarios that could
arise in situations that involve unfamiliar people or settings
(e.g., having to “break into” an ongoing conversation at a
party; encountering a highly critical observer when the center
of attention)

Psychoeducational component of treatment could
include discussion of anxiety being a response to
unpredictability; and when this can be helpful vs.
counterproductive

Fear and Avoidance Hierarchy should include
graded variations of situations where the person
may interact with groups, strangers, and/or be the
focus of attention

Exposures should include confederates who model
a wide variety of response styles (e.g., quiet
conversation partner) and include unpredictable or
novel events (e.g., audience member interrupts or
walks out during speech)
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