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Abstract Although there is much support for the efficacy

of cognitive behavioral therapy (CBT) in treating social

anxiety disorder (SAD), many patients fail to respond

adequately to treatment. In the present study, self-reported

judgment biases (probability and cost estimates of negative

social events) and emotion regulation strategies (cognitive

reappraisal and expressive suppression) were measured at

pre-, mid-, and posttreatment in 25 patients with SAD who

completed 12 sessions of group CBT. We compared pat-

terns of change across time in judgment biases and use of

emotion regulation strategies during therapy among

patients who were ultimately classified as responders

(n = 15) and nonresponders (n = 10), and analyzed the

extent to which early changes during treatment across these

variables accounted for overall symptom improvement in

social anxiety symptoms. Results revealed that change

trajectories in social probability and cost estimates and use

of cognitive reappraisal strategies differed as a function of

responder status as patients moved through treatment. The

early acquisition of cognitive reappraisal skills was

uniquely predictive of overall social anxiety symptom

reduction. Implications for clinical practice and research

are discussed.

Keywords Social anxiety � Cognitive behavioral

therapy � Treatment response � Judgment biases �
Emotion regulation � Cognitive reappraisal

Introduction

Social anxiety disorder (SAD) is a pervasive problem, with

an estimated lifetime prevalence rate of 12% in the United

States population (Kessler et al. 2005). Despite the estab-

lished efficacy of cognitive behavioral therapy (CBT) for

treating SAD (e.g., Norton and Price 2007), and recent

efforts to improve CBT interventions to enhance clinical

outcomes (e.g., Clark et al. 2003, 2006; Rapee et al. 2009),

only 25–60% of patients with SAD achieve high end-state

functioning by posttreatment in studies examining the

efficacy of gold standard group CBT protocols (e.g.,

Davidson et al. 2004; Heimberg et al. 1998; Otto et al.

2000; Rapee et al. 2009). As efforts expand to disseminate

knowledge of CBT interventions to practitioners world-

wide (Clark et al. 2009; McHugh and Barlow 2010) and

growing numbers of individuals with anxiety and related
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disorders are exposed to ‘‘treatments that work,’’ it has

become increasingly important to understand what distin-

guishes treatment responders from nonresponders.

Judgment Biases in SAD

Cognitive models of social anxiety implicate judgment

biases—distorted probabilistic reasoning—in the mainte-

nance of SAD (Clark and Wells 1995; Rapee and Heim-

berg 1997). Much recent attention has focused on socially

anxious individuals’ overestimation of the probability and

cost of negative social events, and evidence is mounting in

support of the notion that changes in judgment biases

during CBT play a central role in facilitating subsequent

changes in anxiety symptoms. For example, Foa et al.

(1996) found that individuals with SAD significantly

overestimated the probability and cost of negative social

events relative to healthy controls, and viewed the occur-

rence of negative social events as more probable and costly

than similar nonsocial events—a pattern not found among

controls. Foa et al. (1996) also reported that although both

types of biases were attenuated from pre- to posttreatment

with CBT, changes in cost biases were more strongly

related to symptom changes than were changes in proba-

bility biases. In contrast, McManus et al. (2000) found that

among individuals with SAD, changes in probability esti-

mates in response to CBT were as strongly related to social

anxiety symptom reduction from pre- to posttreatment as

were changes in cost estimates.

Hofmann (2004) was the first to examine the relation

between changes in judgment biases and symptoms across

more than just two assessment points among patients with

SAD undergoing CBT. He found that decreases in esti-

mated social costs amongst patients with SAD from pre- to

post-CBT were significantly associated with therapeutic

changes in social anxiety symptoms from pretreatment to

6-months follow-up. However, probability estimates were

not assessed in Hofmann’s study. In a subsequent study,

Smits et al. (2006) repeatedly assessed judgment biases and

social anxiety symptoms among individuals with SAD who

participated in three treatment sessions consisting of five

public speaking exposures within the span of 1 week. They

found that reductions in perceived probability biases led to

subsequent reductions in fear symptoms across time, but

decreases in cost biases were merely a consequence of

decreases in fear symptoms. Finally, Taylor and Alden

(2008) examined changes in self-related judgment biases

(i.e., about one’s own behaviors) in relation to changes in

interpersonal judgment biases (i.e., about others’ responses

to one’s behaviors) in patients with SAD who participated

in a 12-week program of interpersonally-focused CBT.

They found that improvements in interpersonal judgment

biases from pre- to mid-treatment were strongly and

significantly related to decreases in anxiety symptoms from

pre- to posttreatment; conversely pre- to mid-treatment

changes in self-related judgment biases were not signifi-

cantly associated with overall symptom reduction during

treatment. Thus, despite some inconsistencies in findings

across studies in the relative importance of negative cost

versus probability estimates, and in the relative focus on

changes in self-related versus interpersonal judgments, this

growing body of research supports the notion that judgment

biases are important in the maintenance of SAD and that

CBT is effective, at least in part, because it modifies such

biases.

Emotion Regulation Strategies in SAD

Alongside the recognition that efficacious treatment for

SAD works because it succeeds in changing patients’

judgment biases, studies on both analog and clinical sam-

ples have demonstrated that the use of dysfunctional

emotion regulation strategies may lie at the core of many

psychological problems, including SAD, and that therapy

must, therefore, help individuals regulate their emotions

more adaptively by learning to use more effective regula-

tion strategies (Campbell-Sills et al. 2006a; Ehrenreich

et al. 2007; Moore et al. 2008; Moses and Barlow 2006).

The nature, consequences, and clinical relevance of emo-

tion regulation strategies, including cognitive reappraisal

and expressive suppression, have received much recent

attention in the literature (Gross 1999). Studies have shown

that use of expressive suppression is associated with par-

adoxically negative consequences, increasing the very

responses the individual is attempting to inhibit (Campbell-

Sills et al. 2006a, b; Gross and Levenson 1997). Thus,

socially anxious individuals’ fear of rejection may habitu-

ally lead them to suppress their emotional responses in an

attempt to minimize the likelihood of rejection from others

(e.g., Spokas et al. 2009), unintentionally leading to

increases in anxiety and other negative emotions. CBT may

exert its therapeutic effects specifically by increasing

patients’ use of cognitive reappraisal strategies in social

situations, thus helping them learn to modify their negative

beliefs and interpretations of self and others that give rise

to anxiety and related problematic symptoms of SAD such

as self-concealment and behavioral avoidance (see Mos-

covitch 2009).

Studies have consistently demonstrated that cognitive

reappraisal is associated with more adaptive outcomes than

expressive suppression. For example, in one early study,

both reappraisal and suppression decreased expressive

behavior in an undergraduate student sample exposed to an

emotionally arousing video; however, only suppression

was associated with increases in physiological arousal and
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only reappraisal was successful in decreasing participants’

negative internal emotional experience (Gross 1998).

Across a number of subsequent studies among healthy

control participants, suppression, relative to reappraisal,

has been associated with increased negative affect,

increased autonomic arousal, decreased positive affect,

poorer life satisfaction, lower self-esteem, more depressive

symptoms, higher levels of anxiety, fewer perceived posi-

tive life events, greater discomfort sharing negative and

positive emotions in close relationships, greater avoidance

of close relationships with others, and diminished peer

affiliation (Gross and John 2003; Haga et al. 2009; Harris

2001; Kashdan and Steger 2006; Moore et al. 2008).

The Present Study

We attempted to extend previous work by examining

whether patterns of change in judgment biases and use of

emotion regulation strategies during therapy may differ as

a function of treatment response among patients with

SAD who completed a full course of CBT. Surprisingly

little is known about why some treatment completers with

SAD ultimately respond well to therapy and experience

significant symptom reduction, while others do not,

despite both groups’ exposure to an identical treatment

regimen (Eskildsen et al. 2010). We reasoned that if

judgment biases and maladaptive emotion regulation

strategies are central to the persistence of social anxiety

symptoms, then improvements in these variables early in

therapy may function as psychological markers of treat-

ment response.

Self-reported judgment biases and use of emotion reg-

ulation strategies were measured at pre-, mid-, and post-

treatment among CBT completers with SAD. Treatment

response was measured using Jacobson and Truax’s (1991)

reliable change index (RCI). We hypothesized that reliable

differences in change patterns during treatment in patients’

estimated social probabilities and costs and in their use of

cognitive reappraisal and expressive suppression would

emerge as a function of responder status. We also exam-

ined the correspondence between early changes (from pre-

to mid-treatment) across these variables and overall

symptom reduction (from pre- to post-treatment) in order

to determine the extent to which early changes in these

variables during CBT might be particularly important for

driving anxiety symptom reduction among treatment

completers. Although identifying early markers of treat-

ment success or failure would clearly be both clinically and

economically advantageous, we viewed this as a pre-

liminary study with exploratory hypotheses, which, if

supported, might help pave the way for future

investigations.

Materials and Methods

Participants

Participants were individuals seeking outpatient treatment

at the Anxiety Treatment and Research Centre (ATRC) at

St. Joseph’s Healthcare in Hamilton, ON, Canada. All

participants were assessed by trained, graduate-level cli-

nicians with the Structured Clinical Interview for DSM-IV

Disorders (SCID-I; First et al. 1996) to determine diag-

noses. Training involved observing at least three SCID-I

interviews conducted by experienced interviewers and then

completing at least three SCID-I interviews while being

observed by an experienced interviewer. Diagnoses were

reviewed and confirmed during a weekly staff meeting led

by a psychologist with over 10 years experience in SCID

administration. Those with a principal diagnosis of SAD

were invited to participate in the study if they did not meet

the following predetermined exclusion criteria: (1) actively

symptomatic psychosis or mania; (2) comorbid diagnoses

of substance abuse or dependence, unless such individuals

agreed to refrain from use prior to and during treatment and

all experimental protocols; (3) significant suicidality; (4)

antisocial or borderline personality disorder; and (5)

unwillingness to maintain stability in medication type and

dose for the entire duration of the study, from 1 month

prior to study enrolment.

We contacted 81 patients with a principal diagnosis of

SAD who completed an initial diagnostic assessment after

presenting to the ATRC for treatment. Of these, 48 patients

were ineligible for, or declined, participation for a number

of reasons, which were documented as follows: declined

for personal reasons (n = 23); were non-responsive to

multiple contact attempts (n = 13); met at least one of the

exclusion criteria (n = 7); and other (n = 5). Of the 33

participants ultimately recruited for this study, eight indi-

viduals discontinued treatment and their participation in the

study for a variety of reasons, which were documented as

follows: personal reasons (n = 5), time constraints

(n = 1), nonattendance at the posttreatment assessment

session (n = 1), and more than four missed treatment

sessions (n = 1), leaving 25 eligible treatment completers,

upon whom our analyses were based.1 Among all partici-

pants, 64% were taking psychotropic medications (60%

1 Because we were particularly interested in understanding potential

differences between responder and nonresponder groups when

members of each group were exposed to the identical treatment

regimen, patients who dropped out of therapy were excluded from the

primary analyses. Participants who drop out of treatment early may do

so for reasons unrelated to the effects of treatment itself (i.e., low

motivation or readiness to change), and we wished to focus

specifically on treatment-related mechanisms that may underlie

differential response to CBT in responders versus nonresponders.

Participants who dropped out of treatment (n = 8) did not differ
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antidepressants, 24% benzodiazapines, 16% mood stabi-

lizers or anticonvulsants, 12% stimulants, and 8%

antipsychotics).

Procedure

Participants provided written consent prior to entering the

study. They completed a number of questionnaires

(described below) 1 week prior to the commencement of

group treatment, at the midpoint of treatment (within

1 week of completion of session six), and at posttreatment

(within 2 weeks of completion of session 12). At both pre-

and posttreatment, comprehensive diagnostic assessments

and clinical severity ratings were completed by indepen-

dent clinicians who were not involved in the patients’

treatment and were blind to the study hypotheses. Partici-

pants were financially compensated for completion of

study procedures (separate payments of $20 at each time

point). The costs of treatment were fully covered by

patients’ universal health insurance, which is provided to

all permanent residents of Ontario.

Measures

The SCID-I (First et al. 1996) was administered by trained

clinicians at pre- and posttreatment to determine Axis I

diagnoses. Only patients with a principal diagnosis of SAD

were recruited for the current study, although information

regarding secondary diagnoses was fully assessed for all

patients. At both pre- and posttreatment, SCID clinicians

also provided ratings on the Clinical Global Impression-

Severity of Illness scale (CGI-SI; Guy 1976). The CGI-SI

contains detailed descriptive anchors for items ranging

from 1 (least severe) to 7 (most severe). Using this scale,

clinicians assessed and rated the overall severity of

patients’ symptoms of social anxiety and associated

impairment. The CGI-SI is sensitive to change over the

course of treatment (Berk et al. 2008), and shows strong

convergent validity (Pearson r’s ranging from .25 to .84)

with both self-report and clinician-rated measures of social

anxiety and depressive symptoms (Zaider et al. 2003).

The Social Phobia Inventory (Connor et al. 2000; SPIN)

is a 17-item self-report questionnaire that assesses social

anxiety symptoms. The SPIN served as our primary mea-

sure of social anxiety symptoms and how they changed

during treatment. Participants indicated the extent to which

they were bothered by each item in the previous week on a

5-point Likert scale ranging from 0 (not at all) to 4

(extremely). The SPIN has been shown to differentiate

between individuals with and without SAD, to have strong

test–retest reliability (r = .86; Antony et al. 2006), and

excellent internal consistency (Cronbach’s a ranging from

.87 to .94; Antony et al. 2006; Connor et al. 2000). In the

current study, the SPIN demonstrated excellent internal

consistency with a values ranging from .91 to .95 across

the three administrations of the scale.

The Emotion Regulation Questionnaire (ERQ; Gross

and John 2003) is a 10-item self-report measure that

assesses participants’ habitual use of emotion regulation

strategies across two subscales: cognitive reappraisal and

expressive suppression. Six items measure cognitive reap-

praisal (e.g., ‘‘When I’m faced with a stressful situation, I

make myself think about it in a way that helps me stay

calm’’), and 4 items assess expressive suppression (e.g., ‘‘I

control my emotions by not expressing them’’). Individuals

rate each item on a 7-point Likert scale ranging from 1

(strongly disagree) to 7 (strongly agree). The ERQ has

demonstrated adequate internal consistency (a values

ranging from .68 to .76 for the expressive suppression

subscale and from .75 to .82 for the cognitive appraisal

subscale) and strong convergent and discriminant validity,

with factor analysis showing that the two subscales are

independent (Gross and John 2003). In the current study,

Cronbach’s alpha ranged from .83 to .86 for the cognitive

appraisal subscale and from .58 to .67 for the expressive

suppression scale.

Participants also completed the 33-item Social Proba-

bility and Cost Questionnaire (SPCQ; McManus et al.

2000), which consists of two subscales that assess partici-

pants’ estimates of the costs and probabilities of hypo-

thetical negative social situations (from 0 to 100 on both

subscales). McManus et al. (2000) found that among

individuals with SAD, both subscales demonstrated

excellent internal consistency (a = .95). Foa et al. (1996)

reported alpha values ranging from .85 to .97 and found

that the SPCQ had satisfactory test–retest reliability (no

significant changes on the subscale means when re-asses-

sed after a 14-weeks interval). Here, alpha coefficients for

the SPCQ ranged from .95 to .98 for the cost subscale and

.97 for the probability subscale across all administrations.

Treatment

Treatment consisted of 12 weekly 2-h sessions of CBT,

which were conducted in group format by 2–3 trained

clinicians, with 7–9 patients per group. A standardized

ATRC treatment manual based on Antony and Swinson

(2008) was used in the delivery of therapy. Treatment

components included psychoeducation, cognitive restruc-

turing, in-session and between session exposure exercises,

and social skills training. All group clinicians had graduate-

Footnote 1 continued

significantly from either responders or nonresponders on pretreatment

measures of social probability and cost estimates, expressive sup-

pression, or emotion suppression (all p’s [ .38).
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level or post-professional formal training in CBT, which

may have included a range of activities, such as back-

ground readings, live observation of experienced clinicians

conducting CBT, co-therapy, and review of taped sessions.

Each group was led by at least one senior clinician who had

extensive prior experience running CBT groups. Weekly

supervision was provided by a combination of the senior

group clinician and a licensed clinical psychologist. To

assess subjective adherence2 to the treatment manual,

administration of each specific treatment component was

rated independently by every group clinician on a scale

from 0 to 100 (0 = not administered at all; 100 = fully

administered) immediately after each of the 12 sessions of

therapy. Pooled across the treatment components, raters,

and therapy groups, the mean adherence levels were strong

for each of the 12 sessions (overall mean = 93.0;

range = 82.1–97.6).

Reliable Change Index Measuring Treatment Response

In the present study, a cutoff score on the SPIN of 22.5 was

derived from patients’ pretreatment data (M = 46.4;

SD = 12.0) using Formula A in Jacobson and Truax

(1991). Next, RCI values were calculated for each partic-

ipant on the basis of Antony et al.’s (2006) test–retest

reliability data on the SPIN (rx1x2 = .86) and an RC cutoff

at or above 1.96. Using these figures, the treatment

response of each patient was operationalized according to

the RCI criteria outlined in Jacobson and Truax (1991):

Recovered patients both showed a reliable change from

pre- to post-treatment and reached a posttreatment absolute

score on the primary outcome measure (i.e., the SPIN) that

was below the established cutoff for clinical significance;

improved but not recovered patients showed a reliable

change from pre- to post-treatment, but did not reach the

established cutoff score for clinical significance on the

SPIN; and unchanged or deteriorated patients failed to

meet either change criterion. Applying these criteria to our

relatively small sample, only 4 of the 25 treatment

completers (16.0%) could be classified as recovered,

whereas 15 participants (60.0%) could be defined as

recovered or improved. Thus, responders were defined in

the present study as those patients who made objectively

significant and credible gains in treatment by either

achieving recovered or improved responder status on the

RCI. Based on this definition, 15 participants (60.0%) were

classified as responders, and 10 participants (40.0%) were

classified as nonresponders.

Data Analyses

Effect sizes were calculated for each of the analyses

reported below. For chi-square analyses, effects sizes are

represented by Cramér’s phi for two categories and

Cramér’s V for more than two categories (.1 represents a

small effect, .3 a medium effect, and .5 or above a large

effect; Gravetter and Wallnau 2007). For t tests, effect sizes

are represented by Cohen’s d (small effect size, d = .2;

medium, d = .5; large, d = .8; Cohen 1992). The calcu-

lation of Cohen’s d for paired t tests corrected for depen-

dence between means (Morris and DeShon 2002). Finally,

for ANOVAs, effect sizes are represented by partial g2

(small effect size, partial g2 = .01; medium, partial

g2 = .06; large, partial g2 = .14; Cohen 1977).

Results

Demographic and Clinical Characteristics

Treatment responders (n = 15) and nonresponders

(n = 10) did not differ across any of the measured demo-

graphic variables: Gender composition, v2(1) = .43,

P = .51, Cramer’s phi = .13; age prior to treatment,

t(23) = 1.67, P = .15, r = .33; marital status (never mar-

ried, single/previously married, or married), v2(2) = 1.04,

P = .59, Cramer’s V = .20; level of education (no high

school, some high school, completed high school, some

university/college, no response), v2(5) = 2.82, P = .73,

Cramer’s V = .34; and income (measured in categorical

increments of 20 K, ranging from $0 to [$100 K),

v2(6) = 3.33, P = .77, Cramer’s V = .37. All participants

reported their ethnic background as Caucasian.

With regard to the clinical variables, the groups did not

differ significantly in terms of reported previous psycho-

therapy (60% in both groups), v2(1) = .14, P = 1.0, Cra-

mer’s V = .02; reported previous CBT (13.3% among

responders and 20.0% among nonresponders), v2(1) = 2.40,

P = .62, Cramer’s V = .10; number of psychotropic medi-

cations at pretreatment (responders: M = 2.3, SD = 2.5;

nonresponders: M = 3.1, SD = 2.3), t(22) = .76, P = .46,

d = .32; and pretreatment CGI-SI scores (responders:

M = 4.9, SD = .7; nonresponders: M = 5.2, SD = .8),

t(19) = .93, P = .36, d = .43. At posttreatment, however,

responders’ symptoms were rated on the CGI-SI as signifi-

cantly less severe than those of nonresponders (responders:

M = 3.7, SD = 1.0; nonresponders: M = 4.9, SD = 1.3),

t(22) = 2.66, P = .01, d = 1.13. Finally, responders had

marginally more comorbid diagnoses prior to treatment

2 In each of the treatment groups, some patients consented to

participate in the present study, while others did not. Although we

were, therefore, unable to audiotape group treatment sessions to

obtain a more objective measure of adherence, establishing objec-

tively that the therapists adhered strictly to the CBT manual would

have been particularly important in the context of a study that was

designed to compare the effects of two or more treatment conditions.
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(M = 2.7, SD = 2.3) than nonresponders (M = 1.2,

SD = 1.0), t(23) = 1.98, P = .06, d = .83. Comorbid

anxiety disorder diagnoses in the study sample included

Specific Phobia (n = 10), Generalized Anxiety Disorder

(n = 8), Obsessive–Compulsive Disorder (n = 5), Post-

traumatic Stress Disorder (n = 4), Panic Disorder with

Agoraphobia (n = 1), and Agoraphobia without History of

Panic (n = 1). Comorbid mood disorder diagnoses included

Major Depressive Disorder (Single, Recurrent, and In Partial

Remission; n = 12), Bipolar II Disorder (n = 2), and Mood

Disorder Not Otherwise Specified (n = 1). Other comorbid

diagnoses included Eating Disorder, Not Otherwise Speci-

fied (n = 2), Alcohol Dependence (n = 2), and Cannabis

Dependence (n = 1).

Effects of Treatment on Judgment Biases and Emotion

Regulation Strategies

To evaluate changes in judgment biases over the course of

treatment as a function of responder status, a 3 (Time: pre-,

mid-, post-treatment) X 2 (Group: responders, nonre-

sponders) mixed-models multivariate analysis of variance

(MANOVA) was conducted with SPCQ social cost esti-

mates, SPCQ probability estimates, ERQ cognitive reap-

praisal, and ERQ expressive suppression entered as the

dependent variables.3 Results demonstrated a significant

multivariate main effect of time, F(8, 15) = 7.77,

P \ .001, partial g2 = .81, with Mauchley’s Test of

Sphericity non-significant across all dependent variables

(all v2’s \ 3.81, all P’s [ .15). The multivariate time X

group interaction effect was also significant, F(8,

15) = 6.09, P = .001, partial g2 = .77. The between-sub-

jects main effect of group was not significant, F(4,

19) = 1.40, P = .27, partial g2 = .23.

Follow-up univariate tests revealed significant main

effects of time for social cost estimates, F(2, 44) = 27.95,

P \ .001, partial g2 = .56, probability estimates, F(2,

44) = 21.73, P \ .001, partial g2 = .50, and cognitive

reappraisal, F(2, 44) = 4.67, P = .01, partial g2 = .18, but

not expressive suppression, F(2, 44) = .37, P = .70, par-

tial g2 = .02. Within-subjects contrasts showed that the

main effect of time was linear in nature for social cost

estimates, F(1, 22) = 53.42, P \ .001, partial g2 = .71,

probability estimates, F(1, 22) = 46.85, P \ .001, partial

g2 = .68, and cognitive reappraisal, F(1, 22) = 7.15,

P = .01 (the quadratic effects were non-significant across

all the dependent measures, all F’s \ 2.60, all P’s [ .12,

all partial g2 \ .11).

The significant univariate main effect of time was

qualified by a significant univariate time X group interac-

tion for social cost estimates, F(2, 44) = 10.67, P \ .001,

partial g2 = .33, probability estimates, F(2, 44) = 18.90,

P \ .001, partial g2 = .46, and cognitive reappraisal, F(2,

44) = 5.89, P \ .01, partial g2 = .21, but not expressive

suppression, F(2, 44) = 1.52, P = .23, partial g2 = .07.

Within-subjects contrasts showed that the time X group

interaction effect was linear in nature for social cost esti-

mates, F(1, 22) = 20.88, P \ .001, partial g2 = .49, and

probability estimates, F(1, 22) = 42.37, P \ .001, partial

g2 = .66 (the quadratic effects were non-significant across

these two dependent measures, all F’s \ 1.04, all

P’s [ .32, all partial g2 \ .05). The time X group inter-

action effect was quadratic in nature for cognitive reap-

praisal, F(1, 22) = 8.46, P \ .01, partial g2 = .28 (with

the linear effect showing a statistical trend, F (1, 22) =

3.79, P = .07, partial g2 = .15).

To further examine the nature of the omnibus time X

group interaction effects for each of the three significant

dependent variables, paired-samples t tests were conducted

within each group separately across paired time points

(pre- to mid-treatment and mid- to post-treatment).

Applying the Bonferroni correction to control for multiple

comparisons (P = .05/12), the level of statistical signifi-

cance was set to P = .004. Results indicated that among

responders from pre- to mid-treatment, there were signifi-

cant decreases in cost estimates, t(13) = 5.88, P \ .001,

d = 1.74, and probability estimates, t(13) = 5.12,

P \ .001, d = 1.39, and significant increases in use of

cognitive reappraisal strategies, t(13) = 3.65, P = .003,

d = 1.06. Conversely, there were no significant changes

across any of these three measures from pre- to mid-

treatment among nonresponders (all t’s \ 1.55, all

P’s [ .16, all d’s \ .52). From mid- to post-treatment

among responders, there were also significant decreases in

both cost estimates, t(14) = 4.17, P = .001, d = 1.09, and

probability estimates, t(14) = 4.24, P = .001, d = 1.10,

but no significant changes in either type of judgment bias

among nonresponders (t’s \ 1.31, P’s [ .22, d’s \ .41).

Finally, use of cognitive reappraisal strategies did not

change significantly from mid- to post-treatment neither for

responders, t(14) = .59, P = .56, d = .16, nor for nonre-

sponders, t(9) = 1.62, P = .14, d = .53.

Independent-samples t tests were also conducted at each

time point separately as a function of responder group for

3 To rule out the influence of comorbidity on our results, the primary

MANOVA was repeated as a multivariate analysis of covariance

(MANCOVA) with number of comorbid diagnoses entered as a

covariate. The inclusion of comorbidity as a covariate did not impact

the results. The multivariate tests revealed a non-significant main

effect of comorbidity, F(4, 18) = .80, P = .54, partial g2 = .15, as

well as a non-significant time X comorbidity interaction, F(8,

14) = 1.58, P = .22, partial g2 = .47. The main effect of time and

the time X group interaction effect from the original MANOVA

remained significant, even with comorbidity entered as a covariate in

the model, F’s (8, 14) [ 5.85, P’s \ .002, partial g2’s [ .77. The

pattern of results in the follow-up tests was also unaffected when

comorbidity was entered as a covariate in the model.
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each of the three dependent variables. Applying the Bon-

ferroni correction to control for multiple comparisons

(P = .05/9), the level of statistical significance was set to

P = .006. For social cost estimates, responders and non-

responders did not differ significantly at pre-treatment,

t(22) = 1.91, P = .07, d = .74, mid-treatment, t(23) =

.33, P = .75, d = .13, or post-treatment, t(23) = 1.70,

P = .10, d = .67, although there were medium-sized

effects at both pre- and post-treatment. Similarly, for

probability estimates, the groups did not differ significantly

at pre-treatment, t(22) = 1.87, P = .08, d = .76, mid-

treatment, t(23) = .69, P = .50, d = .28, or post-treat-

ment, t(23) = 1.76, P = .09, d = .70, with medium effect

sizes at both pre- and post-treatment. Finally, for cognitive

reappraisal, results demonstrated that the groups did not

differ significantly at pre-treatment, t(23) = .06, P = .95,

d = .03, but did differ significantly with a large effect at

mid-treatment, t(23) = 3.39, P = .003, d = 1.34. Post-

treatment group differences were marginally significant,

and showed a large effect size t(23) = 2.12, P = .05,

d = .88. Change patterns across the dependent variables as

a function of group are displayed in Figs. 1 and 2.

Relation Between Early Treatment Changes

in Judgment Biases/Cognitive Reappraisal and Overall

Treatment Reduction in Social Anxiety Symptoms

In order to examine how early changes in judgment biases

and use of cognitive reappraisal skills impacted overall

changes in social anxiety symptoms, we correlated the

residual gain scores of both SPCQ subscales and the ERQ

cognitive reappraisal subscale from pre-treatment to mid-

treatment, with the residual gain scores of the SPIN from

pretreatment to post-treatment. Residual gain scores con-

trol for measurement error associated with using the same

instrument in a repeated measures design (e.g., Steketee

and Chambless 1992; see also Hofmann 2004; Taylor and

Alden 2008). Reductions in social cost and probability

biases from pre- to mid-treatment were not significantly

correlated with social anxiety symptom reduction from pre-

to post-treatment (social cost: r = .33, P = .12; social

probability: r = .32, P = .13). However, the correlation

between pre- to mid-treatment changes in cognitive reap-

praisal and pre- to post-treatment reductions in social

anxiety symptoms was marginally significant, r = .40,

P = .05.

Discussion

Among patients with SAD who completed group CBT, we

investigated whether changes in judgment biases and

emotion regulation strategies from pre- to mid- to post-

treatment differed as a function of treatment responder

status and whether changes early in therapy (i.e., from pre-

to mid-treatment) were associated with overall anxiety

symptom reduction from pre- to post-treatment. With

regard to the change trajectories of judgment biases, results

demonstrated (as shown in Fig. 1a, b) that SAD patients

who were classified as treatment responders reported strong

pretreatment judgment biases that weakened significantly

both from pre- to mid-treatment (d = 1.39–1.74) and from

mid- to post-treatment (d = 1.09–1.10), whereas nonre-

sponders reported pretreatment judgment biases that were

much less robust and remained relatively unaffected by

therapy across time (d’s \ .52). Examining group differ-

ences in judgment biases at each time point separately

revealed that although they were not statistically significant

(P C .07) at pretreatment, responders provided relatively

Fig. 1 a Social cost estimates (scale 0–3,300); and b social proba-

bility estimates (scale: 0–3,300) in CBT responders vs. nonresponders

with SAD at pre-, mid-, and post-treatment
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higher estimates of negative social costs (d = .74) and

probabilities (d = .76) than nonresponders. These med-

ium-sized group effects disappeared by mid-treatment

(d = .13–.50) as responders’ biases declined and nonre-

sponders’ remained relatively stable. By posttreatment, a

group effect reemerged, with differences again not reach-

ing the required level of statistical significance (P B .10),

but responders now reporting relatively lower estimates of

negative social costs (d = .67) and probabilities (d = .70)

than nonresponders. Although differences between

responders and nonresponders were statistically nonsig-

nificant at both pre- and post-treatment, the relatively

robust effect sizes warrant attention and suggest that our

analyses were underpowered and that group differences

would likely have been statistically significant in a larger

sample.

Whereas the change trajectories in judgment biases over

the course of treatment do appear to differ in interesting

ways as a function of responder status, results from the

residual gain score correlations suggested that early chan-

ges in judgment biases from pre- to mid-treatment were not

significantly associated with overall social anxiety symp-

tom reduction from pre- to post-treatment (r = .32–.33,

P = .12–.13). Although these findings are somewhat

inconsistent with the conclusions of previous studies,

which have generally emphasized the central importance of

judgment biases in mediating treatment outcomes in SAD

(e.g., Foa et al. 1996; Hofmann 2004; McManus et al.

2000; Smits et al. 2006), ours was only the second study (in

addition to Taylor and Alden 2008, as reviewed in the

Introduction, above) that was designed to examine the

association between pre- to mid-treatment changes in

judgment biases and overall symptom decreases from pre-

to post-treatment. Interestingly, our findings were consis-

tent with those of Taylor and Alden (2008), who also

reported moderate, non-significant associations between

overall symptom reduction and pre- to mid-treatment

changes in self-related probability (in their paper, r = .45,

P = .06) and cost biases (in their paper, r = .23, P [ .10).

The conclusion emerging from these two studies supports

the notion that CBT is associated with significant changes

in self-related social probability and cost estimates, par-

ticularly among treatment responders, but simultaneously

challenges the idea that early changes in self-related

judgment biases during CBT are responsible for driving

overall symptom improvements in individuals with SAD.

With regard to emotion regulation strategies, results

indicated that the two groups did not differ in their use of

cognitive reappraisal at the outset of therapy, but

responders’ acquisition of cognitive reappraisal skills by

mid-treatment significantly differentiated them from non-

responders (d = 1.34), as shown in Fig. 2a. Although these

differences did not remain statistically significant at post-

treatment, the effect size was large (d = .88). Importantly,

results of the residual gain score correlations also indicated

that increases in the use of cognitive reappraisal strategies

early in therapy were significantly associated with overall

decreases in social anxiety symptoms from pre- to post-

treatment (r = .40, P = .05).

Surprisingly, responders and nonresponders did not

differ in their use of emotion suppression strategies

throughout the course of treatment (as shown in Fig. 2b).

This finding might imply that changes in the use of

expressive suppression are not associated with CBT and do

not reliably distinguish between CBT responders and

nonresponders with SAD. It is also possible that patients’

use of reappraisal but not suppression strategies changed

significantly during therapy because cognitive restructuring

was explicitly taught to patients as part of the treatment

protocol used in the study, whereas the protocol did not

explicitly include the teaching of acceptance-based thera-

peutic strategies that might be expected to impact patients’

Fig. 2 a Use of cognitive reappraisal strategies (scale 0–42); and

b use of expressive suppression strategies (scale 0–28) in CBT

responders vs. nonresponders with SAD at pre-, mid-, and post-

treatment
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levels of suppression more directly (Arch and Craske

2008). The relatively low internal consistency of the ERQ

suppression subscale in our study (a = .58–.67) may have

also impacted our results.

Findings from the present study are preliminary and

require replication and extension in larger and more varied

samples within the context of more sophisticated experi-

mental designs that include follow-up assessments. Nev-

ertheless, the results promising because they have the

potential to provide clinicians with a roadmap for identi-

fying patients with SAD early in treatment who might

ultimately benefit most (or least) from a standardized

course of CBT. This knowledge, in turn, could help to

facilitate therapeutic decision-making and to conserve

valuable therapist and patient resources, including time,

energy, and money. Because increases in cognitive reap-

praisal skills early in therapy were uniquely predictive of

overall treatment-related decreases in social anxiety

symptoms, we tentatively recommend that clinicians

working with SAD patients consider administering the

ERQ, or other validated measures of cognitive reappraisal,

at frequent intervals throughout therapy to track individual

differences in the acquisition and use of cognitive reap-

praisal skills. In so doing, those at risk patients who fail to

acquire such skills early in therapy could be specifically

targeted by practitioners as being viable candidates for

enhanced or alternative interventions to help facilitate their

treatment response.

Several study limitations should be noted. Although

collecting pre-, mid-, and post-treatment data increased our

within-subjects power and enabled us to investigate the

temporal sequence of changes in our measures in relation

to one another during treatment, the overall sample size

was small for a study of this nature and prevented us from

comparing the nonresponders to separate groups of both

recovered and improved responders. As a result of our

limited sample size, some of the analyses were clearly

underpowered, which led to instances of non-statistical

differences between groups despite robust effect sizes.

Consequently, we interpreted our findings primarily on the

basis of these observed effect sizes. Moreover, the inclu-

sion of a waitlist-control group of patients with SAD who

did not receive treatment would have helped clarify the

relative contributions of CBT versus the passage of time on

the observed effects. It would also have been informative

to have included a clinical control group of patients with a

principal diagnosis other than SAD in order to examine the

extent to which the relation between changes in judgment

biases and cognitive reappraisal skills, on one hand, and

symptom outcomes, on the other, that were observed in

participants with SAD might be generalizable to individ-

uals with other forms of affective psychopathology. In

addition, our sample was ethnically homogeneous and

results may not be generalizable to patients from diverse

cultural backgrounds. Moreover, although our self-report

measures of judgment biases and emotion regulation

strategies were well-validated and standardized, more

objective (e.g., behavioral) indicators of these constructs

are needed. Finally, our study focused on only two emotion

regulation strategies and further research should examine

other potentially relevant strategies (e.g., emotional

acceptance). Thus, our preliminary findings should be

interpreted cautiously, but could nevertheless serve as a

useful guide for future studies.

In sum, despite its limitations, the present study provides

preliminary evidence that the acquisition of cognitive

reappraisal skills early in treatment could be an important

psychological marker of ultimate treatment response

among patients with SAD. Future research is required to

understand why responders learn to acquire and effectively

use these skills while nonresponders do not, despite both

groups’ exposure to an identical course of treatment.
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