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In the past 30 years, there has been considerable research on the treatment of so-
cial anxiety disorder (SAD). At this writing, there are more than 50 studies evalu-
ating psychosocial interventions with adults who meet standard criteria for SAD 
in the DSM (American Psychiatric Association, 1980, 1987, 1994, 2000, 2013). 
Over the years, numerous conceptual reviews of this literature have been pub-
lished (Dalrymple, 2012; Heimberg, Dodge, & Becker, 1987; Rodebaugh, Hol-
away, & Heimberg, 2004). In addition, several meta-analyses have appeared, 
which convincingly establish the effectiveness of psychosocial treatments for 
SAD (e.g., Acarturk, Cuijpers, van Straten, & de Graaf, 2009; Canton, Scott, & 
Glue, 2012; Feske & Chambless, 1995; Gould, Buckminster, Pollack, Otto, & 
Yap, 1997; Powers, Sigmarsson, & Emmelkamp, 2008). Many of these previ-
ous conceptual and meta-analytic reviews have investigated whether one par-
ticular psychosocial treatment for SAD may be more effective than the oth-
ers. However, few have examined whether these various treatments may have 
different effects depending on the outcome measure employed (see Feske & 
Chambless, 1995, & Gould et al., 1997, for exceptions). Instead, most prior 
analyses have relied on global measures of social anxiety severity (e.g., Canton 
et al., 2012; Fedoroff & Taylor, 2001; Gil, Carrillo, & Meca, 2001).

Nevertheless, researchers include multiple measures of outcome in individu-
al studies precisely because they recognize that SAD is a complex phenomenon. 
An individual presenting with this disorder may show a number of symptoms, 
including heightened physiological arousal, excessive negative beliefs and self-
statements, biases in judgment and attention, fear of negative evaluation, be-
havioral avoidance, and deficits in social performance or skill. One or more of 
these may be prominent in a given case. Unfortunately, specifically which of  
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these potential symptoms of social anxiety change in response to various treat-
ments remains largely unknown. Recognition of this limitation led us to take a 
new approach to reviewing the treatment literature in the first and second edi-
tions of this volume, now updated and expanded for the third edition. This re-
view will be organized around specific aspects of SAD, evaluating which treat-
ments may address which symptoms most effectively. We hope this will meet 
two goals. Firstly, a practitioner may use this review as a guide in treatment 
selection if a client presents with a particular dominant symptom cluster. Sec-
ondly, it is hoped that such a review will help elucidate the mechanisms under-
lying the best treatments, as well as identify which are broadly effective across 
many types of symptoms. A few recent studies have directly investigated treat-
ment mechanisms, which will be used to inform this discussion where relevant. 
It should be noted that not all studies that evaluated a psychosocial treatment for 
SAD will be reviewed because some studies did not utilize any of the outcome 
measures we examined. Instead, these studies relied primarily on clinician rat-
ings and general self-report of symptoms.

TREATMENT IMPACT ON PHYSIOLOGICAL SYMPTOMS  
AND NEUROLOGICAL ACTIVITY

A number of studies have included assessment of a physiological component 
of social anxiety in the design. Most often, researchers have assessed heart rate 
and, less frequently, blood pressure or skin conductance reactivity. More re-
cently, researchers have also begun to assess changes in neurological activity 
following social anxiety treatment. Physiological measures are usually taken 
during or in anticipation of a behavioral test such as a brief speech or interaction 
task. Although many studies have found little change on physiological measures 
(e.g., Clark & Agras, 1991; Falloon, Lloyd & Harpin, 1981), a few studies have 
found within-group changes or between-group differences using inactive con-
trols, but often no difference between various active treatments.

In the pilot study of cognitive behavioral group therapy (CBGT) consisting 
of integrated exposure and cognitive restructuring for SAD (Heimberg, Becker, 
Goldfinger & Vermilyea 1985), seven individuals were treated in a multiple 
baseline design and had significant reductions in heart rate during a role-played 
individualized behavioral test. The reductions were evident both during an an-
ticipatory period and during the role-play, and they tended to be maintained at 
six-month follow-up. In their comparison of CBGT and educational-supportive 
therapy (ES; a credible placebo control), Heimberg et al. (1990) again measured 
heart rate in anticipation of and during an individualized behavioral test con-
ducted in the laboratory at pre-treatment, post-treatment, and at the six-month 
follow-up. Although there was no between-group difference, both treatment 
groups had significant reductions in heart rate at post-treatment in the range of 
8–11 beats per minute (bpm). In contrast to other measures that favored CBGT 
at six-month follow-up, the reduction in heart rate for the ES participants only 
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continued to be significant when compared with pre-treatment measures. Un-
fortunately, heart rate data were not collected in the five-year follow-up study 
of these participants (Heimberg, Salzman, Holt & Blendell, 1993), so it is un-
known whether this pattern of results was maintained.

When CBGT was compared with exposure alone in a treatment dismantling 
study, heart rate in anticipation of and during the individualized behavioral test 
improved significantly from pre- to posttreatment, with no differences between 
treatments (Hope, Heimberg, & Bruch, 1995). These results were generally 
maintained at six-month follow-up.

Both blood pressure and heart rate were measured before and after treat-
ment in the pilot study for social effectiveness therapy (SET), a multicomponent 
treatment that includes education, social skills training, individualized flooding, 
and homework (Turner, Beidel, Cooley, Woody, & Messer, 1994). The physi-
ological measures were taken at two-minute intervals during a baseline period 
and during a speech challenge test. Despite evidence of improvement on other 
measures, the only significant physiological change was a decrease in diastol-
ic blood pressure during the baseline period. Although physiological reactiv-
ity was apparently also monitored within treatment sessions, these data were 
not reported. However, Fink, Turner and Beidel (1996) included a graph of in-
session heart rate during imaginal exposure as part of SET for a single-subject 
study that included incorporation of culturally relevant factors in the treatment 
of an African American woman. The graph showed an across-session habitua-
tion curve, suggesting improvement in heart rate reactivity with SET.

Overall, very few researchers have reported that different treatments yield 
differential change on cardiac reactivity in response to a behavioral challenge. 
However, Emmelkamp, Mersch, Vissia and van der Helm (1985) found such a 
difference in their comparison of in vivo exposure, rational emotive therapy, 
and self-instructional training (self-instructions and imaginal rehearsal of social 
situations). Heart rate was measured during two separate interactions with a 
male or a female confederate at a one-minute baseline, in anticipation of the in-
teraction, and immediately after the interaction. Surprisingly, there were no sig-
nificant decreases in heart rate within the treatment groups at the completion of 
treatment. However, between-group comparisons at post-treatment, controlling 
for pre-treatment heart rate, revealed that heart rate in anticipation of interac-
tions and immediately after the interactions was more reduced for those partici-
pants in the exposure condition compared with the cognitive treatments com-
bined. It does not appear that heart rate was assessed at the one-month follow-up 
assessment, and thus it is unknown whether these differences were maintained.

Recognizing the heterogeneity of the presentation of social anxiety disorder, 
Öst and colleagues (Jerremalm, Jansson, & Öst, 1986; Öst, Jerremalm, & Jo-
hanssan, 1981) investigated whether matching the type of treatment to socially 
anxious participants’ reaction patterns may yield a better outcome. Participants 
were classified as physiological reactors, behavioral reactors, or cognitive reac-
tors on the basis of their pattern of response to a role-played social interaction. 
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Physiological reactors were expected to have a greater reduction in physiologi-
cal symptoms with applied relaxation compared with social skills training or 
self-instructional training. In contrast, socially anxious participants who were 
determined to be more reactive in a behavioral or cognitive sense should ben-
efit more from social skills training or self-instructional training, respectively. 
Compared with pre-treatment, physiological reactors, regardless of whether 
they received applied relaxation, social skills training, or self-instructional 
training, had lower heart rates (or less heart rate reactivity from baseline) at 
post-treatment. Neither behavioral nor cognitive reactors demonstrated change 
in heart rate regardless of treatment condition. The lack of change for these par-
ticipants who met criteria for SAD may be attributable to floor effects, because 
they were initially selected as having minimal elevations in heart rate during the 
behavioral test. Physiological reactors assigned to a wait-list condition did not 
improve on heart rate, suggesting the change was not attributable to spontane-
ous recovery or repeated assessment.

It should be noted that the classification of physiological, behavioral, and 
cognitive reactors was somewhat unstable in these examinations. Also, indi-
viduals who fell between the categories, such as being moderately elevated on 
both physiological and cognitive indices, were excluded from these studies. 
However, it does appear that socially anxious participants with strong cardiac 
reactions to socially threatening situations will likely experience a decrease in 
their heart rate reactivity with either applied relaxation that targets autonomic 
arousal directly, or social skill or cognitive intervention.

No changes in cardiac reactions were noted after treatment for SAD in some 
studies. Falloon and colleagues (1981) found no habituation of heart rate from 
the first to the last exposure session with either role-played or in vivo exposure 
for socially anxious individuals also taking propanolol or pill placebo. Clark 
and Agras (1991) measured heart rate during a speech and musical performance 
among musicians seeking treatment for performance anxiety who also met 
criteria for SAD. Overall, heart rate did not change significantly from pre- to 
post-treatment, nor were there differences among the cognitive-behavioral, bus-
pirone, or placebo treatments. The cognitive-behavioral treatment consisted of 
self-statement modification, applied relaxation, and exposure.

Physiological changes after treatment for SAD that conflicted with predict-
ed outcomes were noted in one study. Mathewson and colleagues (2013) found 
that resting respiratory sinus arrhythmia (RSA), an index of vagal cardiac con-
trol, declined over the course of CBGT. However, it had been hypothesized that 
resting RSA would increase with treatment, since higher levels of resting RSA 
are thought to reflect greater capacity for physiological self-regulation. Never-
theless, the authors noted that these unexpected results may have been a func-
tion of the demands of the testing sessions, in that RSA was measured during 
anticipation of a speech task and moderate RSA withdrawal may be an adap-
tive physiological response in preparation for an expected stressor (Mathewson 
et al., 2013).
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One recent study utilized skin conductance reactivity (SCR), rather than 
heart rate or blood pressure, as an index of physiological changes in response to 
attention training (Heeren, Reese, McNally, & Philippot, 2012). Attention train-
ing treats SAD by directly altering clients’ attention to threat, utilizing a modi-
fied dot-probe task presented via computer (MacLeod, Mathews, & Tata, 1986). 
In this task, a fixation point is followed by a pair of faces (one threatening and 
one positive or neutral), one of which is subsequently replaced by a probe that 
participants are required to identify. In this study, participants were randomly 
assigned to one of three attention-training programs: a condition where the 
probe appeared with 80% frequency in the location of the positive face (AP), 
a condition where the probe appeared with 80% frequency in the location of 
the threatening face (AT), and a control condition where the probe was equally 
likely to appear in the location of either face (Heeren et al., 2012). At baseline 
and after four sessions of attention-training, SCR was measured during a two-
minute anticipatory period before a speech task. AP participants experienced a 
significant decrease in SCR from baseline to post-treatment and demonstrated 
significantly less SCR at post-treatment than AT participants or controls, who 
experienced no change from baseline (Heeren et al., 2012). Furthermore, this 
change in SCR was mediated by a change in attentional bias for threat.

Three published papers, including two from the Mathewson and colleagues 
(2013) study of RSA discussed above, have examined neurological changes 
following psychosocial treatment. Based on previous research showing an as-
sociation between greater delta-beta coupling and anxiety-related situations 
(Miskovic et al., 2010) and traits (i.e., behavioral inhibition; van Peer, Roe-
lofs, & Spinhoven, 2008), Miskovic and colleagues (2011) hypothesized and 
found a significant decrease in delta-beta coupling from pre-treatment to post-
treatment. This reduction in delta-beta coupling was found for both the rest 
period and anticipatory period before a speech task and was particularly evident 
in the frontocentral cortex. In addition, participants with SAD demonstrated 
greater delta-beta coupling than non-clinical controls with low social anxiety 
prior to CBGT, but showed no difference from controls after CBGT (Miskovic 
et al., 2011). Moscovitch and colleagues (2011) also examined EEG activity 
in this treatment sample, but focused on frontal EEG asymmetry. Greater EEG 
activity in the right frontal lobe relative to the left has consistently been associ-
ated with heightened psychopathology, including social anxiety (e.g., Davidson, 
Marshall, Tomarken, & Henriques, 2000). Supporting their hypotheses, partici-
pants showed a change from relatively greater right to left frontal EEG asym-
metry following CBGT (Moscovitch et al., 2011).

Finally, in a separate study of neurological changes following treatment 
for SAD, participants were randomly assigned to CBGT, citalopram, or wait 
list control (WLC) (Furmark et al., 2002). Before and after treatment, Positron 
Emission Tomography (PET) scanning was conducted during a video-recorded 
speech task with an audience gathered around the scanner. Among participants 
who received CBGT, blood flow decreased in the amygdala, hippocampus, 
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and anterior and medial temporal cortex over the course of treatment (Furmark 
et al., 2002). Amygdalohippocampal activity is associated with fear reactions 
and consolidation of traumatic memories. Thus, the symptom change observed 
in these treatment responders is thought perhaps to result from habituation of 
neurological activity in these areas of the brain through exposure. Although 
CBGT and citalopram both resulted in significantly greater neurological chang-
es than WLC, the only difference between CBGT and citalopram was a greater 
increase in blood flow to the right thalamus following citalopram (Furmark 
et al., 2002).

In summary, reductions in physiological response, particularly heart rate, 
were noted with CBGT, exposure alone, and ES. For socially anxious partici-
pants who can be classified as physiological reactors, applied relaxation, social 
skills training, and self-instructional training also yielded reductions in heart 
rate. There is less evidence for SET resulting in changes in physiological re-
sponding, but given that the package includes exposure and social skills train-
ing, future research may support efficacy in this area. Purely cognitive interven-
tions may be less likely to reduce heart rates in socially threatening situations, 
because Emmelkamp et al. (1985) found exposure to be more effective than 
rational emotive therapy and self-instructional training. However, for physi-
ological reactors, even a purely cognitive treatment appears to be effective in 
reducing heart rate. In addition, an even narrower cognitive intervention focused 
solely on modifying attention seems effective in reducing skin conductance re-
activity. Aside from this study of attention training, it is worth noting that most 
recent treatment studies have not used physiological assessments to measure 
outcome. Thus, it is unknown how other more recent iterations of treatments 
(e.g., Hope, Heimberg, Juster, & Turk, 2000) affect physiological responses. 
On the other hand, recent research has increasingly incorporated neurologi-
cal assessments. Although most neurological research thus far has focused on 
pharmacological interventions, data from both EEG and PET demonstrate sub-
stantial changes in brain activity following CBGT. The exact meaning of these 
changes awaits further research.

Some methodological issues are worth noting. Most of the studies utilized 
only heart rate as a physiological index. Turner and colleagues also included 
blood pressure, with limited results (Turner, Beidel, Cooley, et al., 1994), and 
one study utilized skin conductance (Heeren et al., 2012). However, other meas-
ures such as blood flow activity/skin temperature changes (blushing) or muscle 
tension may yield different results. Furthermore, while all of the studies as-
sessed physiological response to a behavioral challenge, there were a variety 
of procedural variations (e.g., measurement during anticipatory period versus 
during task, speech task versus interaction) that make comparison among stud-
ies more difficult. Interestingly, there may be some utility to determining an in-
dividual’s tendency to react physiologically or neurologically to various stimuli. 
Although the treatment-matching hypotheses of Öst and his colleagues (1981) 
were not consistently confirmed, the physiological reactors demonstrated  
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consistently reduced heart rates after treatment. In addition, Hofmann (2013) 
found that pre-treatment neurological reactions to threatening and neutral faces 
can predict treatment response on other outcome measures. Nevertheless, future 
treatment studies using neurological outcome measures should examine other 
psychosocial interventions besides CBGT and need to utilize control conditions 
more consistently.

TREATMENT IMPACT ON COGNITIVE SYMPTOMS

The interest in cognitive-behavioral treatment for SAD has been accompanied 
by an effort to measure cognitive change in many studies. However, cognition 
can be examined in various ways that actually assess several different cogni-
tive symptoms of SAD. Firstly, compared to non-anxious adults, individuals 
with SAD tend to report a greater number of negative cognitions (Dodge, Hope, 
Heimberg, & Becker, 1988), which range from the level of self-statements and 
automatic thoughts to that of schemas and core beliefs. Secondly, individuals 
with SAD also tend to exhibit biased judgments, including misinterpretation of 
ambiguous social stimuli (Amir & Taylor, 2012) and exaggeration of negative 
outcomes (Foa, Franklin, Perry, & Herbert, 1996). Finally, biases in attention to 
threat are also common among people with SAD. Thus, this review of treatment 
impact on cognitive symptoms will be divided into three sections: (1) beliefs 
and self-statements; (2) judgment and interpretation-biases; and (3) attentional 
processes.

Beliefs and Self-Statements

Beliefs
In the 1970s through the 1990s, many studies investigating treatment of SAD 
utilized a measure of Ellis’ (1962) irrational beliefs, such as the Irrational Be-
liefs Test (IBT; Jones, 1969), the Rational Behavior Inventory (RBI; Shorkey 
& Whiteman, 1977), or the Irrational Beliefs Inventory (IBI; Koopmans, San-
derman, Timmerman & Emmelkamp, 1994). Consistent with what one might 
expect, a comparison of exposure alone, rational-emotive therapy, and self-
instructional training revealed that only the two cognitive treatments (RET and 
SIT) resulted in change on the IBT (Emmelkamp et al., 1985). However, three 
studies found exposure and social skills training both showed similar improve-
ments on the IBT whether or not they included a cognitive component (Mat-
tick & Peters, 1988; Mattick, Peters, & Clarke, 1989; Stravynski, Marks, & 
Yule, 1982). Mersch, Emmelkamp, Bögels, and van der Sleen (1989) obtained 
similar results using the RBI. Between pre-treatment and post-treatment, RBI 
scores significantly improved among the individuals with SAD classified as 
cognitive reactors in both the behavioral (social skills training) and cognitive 
(RET) treatments, but not among the behavioral reactors in either treatment. 
Nevertheless, these data are difficult to interpret because cognitive reactors were 
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initially categorized on the bases of extreme score on the RBI, so regression to 
the mean may explain apparent improvement among cognitive reactors in both 
cognitive and non-cognitive treatments. Finally, other studies have found only 
modest improvements in irrational beliefs or have failed to find differences be-
tween the active treatments and wait-list controls (Heimberg et al., 1985; Mat-
tick et al., 1989; Mersch, 1995; Mersch, Jansen, & Arntz, 1995). Furthermore, 
none of the previously described irrational belief measures are specific to social 
anxiety; instead, they assess more general features of psychopathology.

Possibly due to this lack of specificity to social anxiety, more recent research 
studies have employed alternative measures of beliefs. Indeed, several studies 
have utilized measures of schemas and core beliefs with items that reflect con-
cerns which are often central to individuals with SAD (e.g., “I don’t fit in,” “I 
am unlovable,” and “If people could see who I really am, they would reject 
me”) (Boden et al., 2012; Rapee, Gaston, & Abbott, 2009). Three studies have 
used the Social Attitudes Questionnaire (SAQ; Clark, Wells, Hackman, Butler, 
& Fennell, 1994), two have used the short version of the Young Schema Ques-
tionnaire (YSQ; Stopa, Thorne, Waters, & Preston, 2001), and two have used 
their own, self-created belief measures (Boden et al., 2012; Rapee et al., 2009). 
These studies will be reviewed next.

As in the previously reviewed studies of non-specific irrational beliefs, 
Borge and colleagues (Borge et al., 2008; Borge, Hoffart, & Sexton, 2010) com-
pared the effects of a cognitive and non-cognitive treatment on schemas among 
inpatient clients with SAD. In a comparison of residential cognitive therapy 
and residential interpersonal therapy, individuals in both conditions showed 
substantial improvement on the YSQ from pre-treatment to post-treatment and 
from post-treatment to one-year follow-up. Borge and colleagues (2008) also 
found significant improvement on four items of the SAQ selected to reflect a 
defective self-view at post-treatment and follow-up. No significant between-
group differences were found on either the YSQ or SAQ items. However, there 
was a trend for cognitive therapy to have larger effects on the SAQ than inter-
personal therapy (Borge et al., 2008). In addition, greater pre-treatment cogni-
tive dysfunction, as measured by the YSQ and SAQ, predicted poorer treatment 
outcomes for interpersonal therapy, but made no difference in treatment effects 
of cognitive therapy (Borge et al., 2010). Thus, although both the cognitive and 
non-cognitive treatment appear effective for addressing SA-related schemas, 
cognitive therapy may be more beneficial for clients presenting with greater 
initial dysfunction.

Unlike the previously reviewed studies, Mortberg, Clark, Sundin, and 
Wistedt (2007) compared two cognitive treatments—individual cognitive 
therapy and intensive group cognitive therapy (IGCT)—to treatment-as-usual 
(TAU; pharmacotherapy). Individual cognitive therapy followed the model of 
Clark and Wells (1995) over the course of 16 weeks, while intensive group 
cognitive therapy incorporated psychoeducation and applied relaxation along 
with cognitive material over the course of three weeks. At four months, eight 
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months, and 12 months, SAQ scores had decreased from pre-treatment for 
all three treatments. Nevertheless, participants in individual cognitive thera-
py demonstrated greater improvement in SAQ scores than those in intensive 
group cognitive therapy or TAU (Mortberg et al., 2007). Unfortunately, no 
data on the SAQ were reported in the five-year follow-up (Mortberg, Clark, 
& Berjerot, 2011).

Similarly, Rapee, Gaston, and Abbott (2009) compared the effects of stand-
ard and “enhanced” cognitive-behavioral therapy on core beliefs of socially 
anxious clients, using stress management as a credible control condition. In 
this study, standard CBT involved only cognitive restructuring for automatic 
thoughts and in vivo exposure, whereas “enhanced” CBT also incorporated 
greater evidence-gathering related to underlying schemas, feedback on perfor-
mance, elimination of safety behaviors, and exercises to focus attention away 
from the self. Using their own measure of core beliefs, Rapee and colleagues 
found improved scores at post-treatment for all conditions. No differences be-
tween standard CBT, “enhanced” CBT, and stress management emerged (Rapee 
et al., 2009).

Boden and colleagues (2012) also developed their own measure of SA-
related beliefs using clinical experience, consultation with experts in the field, 
and a literature review. They then tested this measure, the Maladaptive Inter-
personal Belief Scale (MIBS), as part of a larger study examining neurological 
effects of individual CBT. Collapsing across those in immediate and delayed 
treatment, 83% of participants who completed the MIBS showed a significant 
decrease in maladaptive beliefs from baseline to post-treatment. In addition, 
these changes in maladaptive beliefs strongly mediated the effect of group (im-
mediate treatment versus wait-list) on changes in social anxiety symptoms.

Finally, Bogels (2006) examined more specific negative beliefs, or auto-
matic thoughts, about showing physical symptoms using the Blushing, Sweat-
ing, Trembling, and Freezing Questionnaire (BTS-Q; Bogels & Reith, 1999). 
Socially anxious clients with primary concerns related to physical symptoms 
were randomly assigned to task concentration training or applied relaxation fol-
lowed by cognitive therapy for everyone. Task concentration training focuses 
on learning to redirect attention away from oneself and one’s physical symp-
toms toward the tasks of the situation. Bogels (2006) found greater changes on 
the negative beliefs subscale of the BTS-Q following treatment with task con-
centration training compared to applied relaxation. Furthermore, although the 
addition of cognitive therapy seemed to negate the between-group differences 
at post-treatment and three-month follow-up, the combination of task concen-
tration training and cognitive therapy did show larger reductions in negative 
beliefs at the one-year follow-up than applied relaxation and cognitive therapy 
(Bogels, 2006). Similarly, in a separate pilot study, the combination of task con-
centration and mindfulness training resulted in significant pre- to post-treatment 
changes in negative beliefs on the BST-Q, which were maintained at follow-
up (Bogels, Sijbers, & Voncken, 2006). However, there were no comparison  
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treatments or control groups in this study. Thus, further investigation is required 
to establish the effectiveness of task concentration training alone or in combina-
tion with other therapies.

Self-Statements
Production methods. Self-statements refer to thoughts that an individual is 

able to report about a particular experience or within a particular time frame, 
and are the primary material used in cognitive restructuring. Over thirty years 
ago, Cacioppo, Glass, and Merluzzi (1979) demonstrated that socially anxious 
and non-anxious individuals could list the thoughts they experienced in antici-
pation of a stressful social interaction or following a behavioral test. Using their 
procedure, the listed thoughts are then classified by research assistants as posi-
tive (facilitating functioning), negative (inhibiting functioning), or neutral.

This thought-listing procedure has frequently been used to assess self-
statements in studies of CBGT. In Heimberg and colleagues’ (1990) comparison 
of CBGT and ES group therapy, all participants demonstrated an increase in 
positive thoughts and a decrease in negative thoughts at post-treatment. How-
ever, at the six-month follow-up, decreases in negative thoughts remained sig-
nificant only for participants who had received CBGT. Additionally, at the six-
month follow-up, CBGT participants reported more positive and fewer negative 
thoughts than ES group participants. At the five-year follow-up, the two groups 
did not differ on positive or negative thoughts listed (Heimberg et al., 1993). In 
a comparison of CBGT to exposure alone and a wait-list control, Hope, Heim-
berg, and Bruch (1995) found a significant pre- to post-treatment decrease in 
negative thoughts for CBGT only. Finally, in a comparison of CBGT, abbrevi-
ated CBGT with computer-assisted homework, and a wait-list control, partici-
pants in both active treatments demonstrated equivalent reductions in negative 
thoughts at post-treatment (Gruber, Moran, Roth, & Taylor, 2001). Although 
participants in computer-assisted CBGT reported a greater increase in positive 
thoughts at post-treatment than either CBGT or wait-list participants, no differ-
ences between computer-assisted and standard CBGT remained at six-month 
follow-up.

In addition to examining the valence of thoughts, Hofmann, Moscovitch, 
Kim, and Taylor (2004) utilized this thought-listing procedure to examine the 
focus of thoughts (i.e., self-focused versus other-focused) recorded by partici-
pants in anticipation of three different social tasks. In their study, participants 
were randomly assigned to receive CBGT or exposure-only group therapy or to 
a waitlist control group. They found that both CBGT and exposure-only group 
therapy resulted in a significant reduction in negative self-focused thoughts, 
with no differences between the two groups at post-treatment.

Endorsement methods. Unfortunately, scoring the protocols from unstruc-
tured thought-listing exercises is quite time-consuming and requires training. 
Consequently, inventories of common positive and negative thoughts for a 
particular problem were developed and have been used more frequently than 
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thought-listing methods. The response format on these inventories requires the 
respondent to indicate the frequency with which they have experienced each 
thought and sometimes the strength of their belief in each thought.

The most commonly used self-statement inventory in research on SAD is 
the Social Interaction Self-Statement Test (SISST; Glass, Merluzzi, Biever & 
Larson, 1982). Only one treatment study has utilized the SISST without modifi-
cation of items or instructions. Gelernter et al. (1991) had participants complete 
the SISST after an individualized behavioral test based on a primary feared 
situation. All treatment conditions—CBGT, alprazolam, phenelzine, and pill 
placebo—included homework exposure instructions. Individuals across con-
ditions improved in the expected direction on the SISST from pre-treatment 
through post-treatment and two-month follow-up with no between-group differ-
ences. As will be shown later, when the SISST is used for situations other than 
heterosocial conversations, for which it was developed, researchers typically 
adjust the items to reflect the content of the behavioral challenge. That does not 
appear to have been done in this study, so it is unclear how applicable the SISST 
items were for participants whose individualized behavioral test involved a 
different type of interaction, such as a speech, or writing while being observed.

Five studies have adapted the SISST for use with a speech. Turner and col-
leagues (Turner, Beidel, Cooley et al., 1994; Turner, Beidel & Jacob, 1994) 
modified the SISST items to reflect thoughts during a speech as part of their 
standard behavioral test. In the first study, socially anxious participants treated 
with flooding reported fewer negative and more positive self-statements at post-
treatment than those treated with atenolol or pill placebo. At six-month follow-
up, individuals in the flooding condition reported more positive self-statements 
than individuals in the atenolol condition, with no between-group difference on 
negative self-statements. Both positive and negative self-statements improved 
from pre- to post-treatment in Turner and colleagues’ SET (Turner, Beidel, 
Cooley et al., 1994); however the SISST was not included in their two-year 
follow-up (Turner, Beidel, & Cooley-Quille, 1995).

Using a similar modification of the SISST for a speech task, Taylor et al. 
(1997) compared positive and negative cognitions among GSAD participants 
who received cognitive therapy with participants who received an attentional-
control treatment called associative therapy, which involved thinking about 
social anxiety but not attempting to modify cognitions. Both treatments were 
followed by exposure therapy, but systematic exposure was explicitly omitted 
during the first phase of treatment. At the end of the first phase, participants who 
had completed cognitive therapy reported fewer negative self-statements and 
more positive self-statements on the modified SISST than participants who had 
completed associative therapy. Despite the authors’ hypothesis that cognitive 
therapy would facilitate exposure, there were no differences between the two 
treatment groups on the SISST after both had received exposure.

Hofmann and DiBartolo (2000) fully adapted the SISST for public speak-
ing situations in developing the Self-Statements During Public Speaking Scale 
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(SSPS), which includes five negative and five positive cognitions. On an earlier 
version of the SSPS with 30 items, participants with primary public speaking 
fears demonstrated a significant reduction in negative cognitions during a be-
havioral speech task after they had completed a purely behavioral treatment 
(i.e., speaking skills training and exposure; Newman, Hofmann, Trabert, Roth 
& Taylor, 1994). Furthermore, another study showed that a subset of these par-
ticipants reported fewer negative cognitions at the end of treatment, irrespective 
of whether they had comorbid avoidant personality disorder (Hofmann, New-
man, Becker, Taylor, & Roth, 1995). However, wait-list controls showed no 
changes in cognitions at post-test (Newman et al., 1994).

Four studies have modified the instructions of the SISST and SSPS with 
instructions to capture thoughts about interactions and public speaking in gen-
eral, rather than in reference to a specific behavioral challenge. In a comparison 
of CBGT and an educational-supportive group intervention, Heimberg et al. 
(1990) found positive self-statements increased from pre- to post-treatment with 
little change in the negative subscale of the SISST and no between-group differ-
ences. Also using the SISST in this way, Borgeat et al. (2009) found significant 
improvement over the course of both CBGT and exposure-only group therapy 
(which included video feedback). Furthermore, while negative thoughts im-
proved more quickly over the course of exposure-only group therapy compared 
to CBGT, both groups continued to show improvement on the SISST-negative 
statements subscale over 12 months of follow-up (Borgeat et al., 2009). In an-
other comparison of CBGT and exposure-only group therapy, Hofmann, Schulz, 
Meuret, Moscovitch, and Suvak (2006) found greater changes on the negative 
cognitions subscale of the SSPS following CBGT compared to exposure-only 
group therapy. However, there were no between-group differences for positive 
cognitions. With the negative subscale of the SSPS established as more sensitive 
to treatment changes than the positive subscale (Hofmann & DiBartolo, 2000), 
it may be expected that differential treatment changes would be more easily 
detected in negative thoughts. Nevertheless, Price and Anderson (2012) found 
improvement on both the negative and positive subscales of the SPSS follow-
ing both exposure-only group therapy and individual virtual reality exposure 
therapy, with no between-group differences.

A variety of endorsement-style measures other than the SISST and SPSS 
have also been used in treatment outcome studies. Clark and Agras (1991) uti-
lized the Self-Statement Questionnaire (Steptoe & Fidler, 1987) to compare 
various combinations of CBT, buspirone, and placebo. The results suggested 
that placebo with and without CBT resulted in fewer negative and more posi-
tive thoughts than buspirone alone at post-treatment. Six studies have utilized a 
Dutch self-statement questionnaire, the Social Anxiety Self-Statement Invento-
ry (SASSI; Mersch et al., 1996). In Mersch’s (1995) study, there was a reduction 
in negative self-statements for both in vivo exposure alone and in vivo exposure 
combined with rational emotive therapy and social skills training, but not for 
the wait-list group. There was no difference between in vivo exposure and the 
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combined treatment at post-test or 1.5-year follow-up, but gains were main-
tained. Scholing and Emmelkamp (1993a; 1993b; 1996a; 1996b) combined the 
negative subscale of the SASSI with the Social Cognition Inventory (SCI) as a 
composite measure of cognitive change. The SCI appears to be more of a belief 
measure than a self-statement measure, so these results do not strictly fall in the 
category of self-statements. In each of these studies, participants were treated 
with in vivo exposure alone or a combination of in vivo exposure and cogni-
tive therapy that was presented either sequentially or in an integrated fashion 
as either group or individual treatment. Overall, participants in all treatment 
conditions demonstrated improvement in negative cognitions at post-treatment 
and three-month follow-up with little to no differences among the treatment 
conditions. Similarly, two studies utilized the Social Cognitions Questionnaire, 
which seems to be a combination of a self-statement measure and a beliefs 
measure in that it asks participants to rate the frequency and strength of the be-
lief in social phobia-related negative thoughts they have experienced in that past 
week. Mortberg and colleagues (2007) found participants’ frequency and belief 
ratings were lower at four-, eight-, and 12-month measurements compared to 
pre-treatment for all treatment conditions—intensive group cognitive therapy, 
individual cognitive therapy, and TAU (medication). However, participants in 
individual cognitive therapy reported more improvement than those in inten-
sive group cognitive therapy or TAU (Mortberg et al., 2007). In addition, in a 
study of sudden gains in cognitive therapy and interpersonal therapy for SAD, 
participants who experienced a sudden gain during either treatment reported 
significant decreases in the frequency and strength of their negative thoughts 
following the gain (Bohn, Aderka, Schreiber, Stangier, & Hofmann, 2013).

Finally, both Jerremalm et al. (1986) and Mersch et al. (1989) used an appar-
ently unvalidated self-statement measure created by Jerremalm et al. (1986) to 
examine cognitive outcomes of socially anxious participants classified as cog-
nitive reactors, physiological reactors, or behavioral reactors. Jerremalm et al. 
(1986) found that cognitive reactors had improved on the self-statement measure 
at post-treatment whether they received applied relaxation or self-instructional 
training, but only those in the latter treatment differed from the wait-list control. 
However, only physiological reactors who received self-instructional training, 
but not applied relaxation, improved. In Mersch and colleagues’ (1989) study, 
only three of the four treatment groups demonstrated significant pre- to post-
treatment improvement in self-statements: cognitive reactors who received ei-
ther social skills training or rational emotive therapy and behavioral reactors 
who received social skills training; behavioral reactors who received rational 
emotive therapy did not demonstrate improvement.

Conclusions about Beliefs and Self-Statements
In summary, this review demonstrates that negative cognitions from schemas 
and core beliefs to automatic thoughts and self-statements may change with 
treatment for SAD. The results for modification of irrational beliefs are mixed, 
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perhaps because many of the scales are broader measures of psychopathology 
and not all of these irrational beliefs would be addressed in treatments that focus 
on social anxiety. This may be why more recent studies of cognitive changes 
following SAD treatment have utilized alternative measures of beliefs. Overall, 
these studies have demonstrated that several treatments (i.e., cognitive therapy, 
CBT, interpersonal therapy, stress management) effectively reduce negative 
schemas and core beliefs in participants with little to no differences between 
treatments. In addition, there is some preliminary evidence that task concentra-
tion training, in combination with cognitive therapy or mindfulness training, 
may reduce automatic thoughts about showing physical symptoms among indi-
viduals with SAD.

With regard to measuring self-statements, it appears that thought-listing 
may be more sensitive to differences between active treatments than endorse-
ment methods. In the Heimberg and Hope studies described above the inter-
ventions with a cognitive component showed more evidence of improvement 
in thoughts than strictly behavioral or educational interventions. However, the 
study by Hofmann et al. (2004) suggests that both cognitive-behavioral and 
exposure-based treatments resulted in significant reductions in negative self-
focused thoughts.

While self-statement inventories may be less sensitive to differences in 
treatment effects, they are easier to utilize and show surprisingly consistent 
results despite their variety. Across active treatment modalities, reductions in 
negative self-statements and sometimes increases in positive self-statements are 
achieved by post-treatment with gains typically maintained at follow-up. Fur-
thermore, active treatments consistently differ from attentional or wait-list con-
trol conditions; yet, differences between active treatments rarely emerge or are 
conflicting. Therefore, for researchers attempting a detailed comparison of dif-
ferent treatments, thought-listing may be worthwhile. Otherwise, self-statement 
inventories offer an efficient and reliable alternative.

Judgment and Interpretation Biases

Subjective Probabilities
Some researchers have hypothesized that normalization of biased subjective 
judgments about the probabilities and costs of various social outcomes is a key 
mechanism of change in successful treatment of SAD (e.g., Foa et al., 1996). 
“Probability bias” refers to overestimations of the likelihood of feared out-
comes. “Cost bias” refers to elevated estimates about the cost if a mild negative 
outcome occurs. Ten studies have examined the effects of treatment on the sub-
jective judgments of individuals with SAD for positive or negative social events.

Using the Subjective Probability Scale, Lucock and Salkovskis (1988) re-
ported that subjective probability for negative social events decreased after so-
cial skills training in a small pilot study of eight participants with SAD. No 
changes in subjective probabilities occurred for positive social events or any 
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non-social events. In another study also using this scale (Taylor et al., 1997), 
the subjective probability for aversive, but not positive, events was lower for 
individuals who received cognitive restructuring versus associative therapy, the 
control condition. These two groups did not differ on subjective probabilities 
after both received group exposure; the within-group effect sizes indicated all 
participants had improved over the course of treatment and follow-up.

Foa and colleagues (1996) developed the Probability/Cost Questionnaire 
(PCQ), a 40-item self-report measure consisting of 20 negative nonsocial events 
and 20 negative social events, to investigate changes in probability and cost bi-
ases following treatment. The authors found that treatment (Heimberg’s CBGT 
with an added social skills training component) reduced participants’ judgments 
of the probability for negative social, but not nonsocial, events, but their ratings 
were still higher than those of non-anxious controls. Non-anxious controls did not 
change their ratings across assessment points. The personal cost of negative social 
and nonsocial events decreased with treatment, but participants still judged both 
to be more costly than the non-anxious controls, whose ratings did not change 
over time. In an attempt to understand how probability and cost judgments may 
mediate treatment outcome, Foa et al. (1996) conducted a series of hierarchical 
regression analyses, which revealed that change in the cost estimates for social 
events accounted for 58% of the variance in post-treatment SAD symptoms.

More recently, Hofmann (2004) investigated the impact of treatment on esti-
mated social cost using the social events subscale of the PCQ (Foa et al., 1996), 
which consists of 10 performance situations and 10 nonperformance social situ-
ations of which respondents rate the perceived social cost. Participants were 
randomly assigned to receive either CBGT or exposure-only group therapy 
(which included video feedback) or to a wait-list control group. Hofmann found 
that both CBGT and exposure-only group therapy led to significant reductions 
in estimated social cost. In addition, pre- to post-treatment changes in estimated 
social cost were significantly correlated with pre-treatment to six-month follow-
up changes for those who received CBGT, but not for those who received the 
exposure-only treatment.

McManus, Clark and Hackmann (2000) modified the PCQ (Foa et al., 1996) 
by removing non-social event items and adding items of “more strongly nega-
tive social events” (p. 204). This measure was administered before and after in-
dividual cognitive therapy, medication treatment (fluoxetine plus self-exposure 
instructions), or pill placebo. They found that participants in both treatment 
groups reported reduced probability and cost following treatment. Participants’ 
post-treatment scores were also found to not significantly differ from a non-
anxious control group. Additionally, they found that changes in both probabil-
ity and cost predicted responder/non-responder status, as determined by mean 
change in social anxiety symptoms. Hierarchical regression analyses indicat-
ed that changes in probability played a more prominent role in social anxiety 
symptom change than changes in cost did, in contrast to the findings of Foa 
et al. (1996) which indicated changes in cost were more important.
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Moscovitch and colleagues (2012) also used McManus et al.’s (2000) Social 
Probability and Cost Questionnaire in their examination of CBGT responders 
and non-responders. In this study, responders were defined by reliable change on 
the Social Phobia Inventory (Connor et al., 2000). Among responders, probabil-
ity and cost estimates decreased from pre-treatment to post-treatment. However, 
no changes in subjective judgments were found for non-responders, potential-
ly due to low initial probability and cost biases among non-responders. Mid-
treatment changes in probability/cost estimates did not predict post-treatment 
change in social anxiety symptoms.

Rapee, Gaston, and Abbott (2009) also modified the PCQ (Foa et al., 1996) 
to create a 13-item measure of the probability and cost of hypothetical situa-
tions that could lead to negative evaluation (e.g., “you blush while being intro-
duced to a new person”). Participants in this study were randomly assigned to 
standard CBGT (without cognitive work on schemas), “enhanced” CBGT (with 
evidence-gathering, elimination of safety behaviors, performance feedback, and 
attention training), or stress management (the control condition). Estimates of  
the probability and cost of negative evaluation improved from pre- to post-
treatment for all treatments. Nevertheless, participants in “enhanced” CBT 
demonstrated a significantly greater decrease in cost estimates than those in 
stress management with a trend for greater change than standard CBGT.

The Probability and Cost Questionnaire (Taylor & Alden, 2008) was de-
veloped to distinguish between the probability and cost of negative outcomes 
related to the self (e.g., “you handle this situation poorly”) and those related 
to others (“others respond negatively”). Thus, it yields four subscale scores: 
self-probability, self-cost, interpersonal probability, and interpersonal cost. 
Using the Probability and Cost Questionnaire, Taylor and Alden (2008) exam-
ined the effectiveness of interpersonal-CBT, a treatment integrating cognitive-
behavioral and interpersonal models of social anxiety. At the end of treatment, 
interpersonal-CBT participants showed greater reductions in probability and 
cost estimates on all four subscales than the wait-list control group. Further-
more, the change in interpersonal judgment biases from pre- to mid-treatment, 
but not self-bias, was positively related to change in social anxiety symptoms 
over course of treatment.

Finally, two studies utilized the Appraisal of Social Concerns Scale (ASC; 
Telch et al., 2004), which asks participants to rate the probability and cost of 
various outcomes during exposures to public speaking and social situations 
(e.g., trembling, appearing stupid, people laughing at you, blushing, losing con-
trol). Smits, Rosenfield, McDonald, and Telch (2006) examined the effects of 
exposure-based treatment (aggregated across groups with or without various 
types of videotape feedback) focused on public speaking. Smits et al. found 
that exposure treatment led to significant reductions in both probability and 
cost biases. Furthermore, reductions in probability bias predicted fear reduc-
tion, which predicted additional reduction in probability bias; reductions in cost 
bias did not predict but were predicted by fear reduction (Smits et al., 2006). 
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Similarly, Robillard, Bouchard, Dumoulin, Guitard, and Klinger (2010) found 
that CBT with in vivo exposures and CBT with in virtuo exposures both resulted 
in greater reductions in probability and cost biases than a wait-list condition.

Interpretation Bias
With the ambiguity inherent in most social interactions, many alternative expla-
nations are available for common verbal and nonverbal ambiguous social stim-
uli. According to cognitive theories, individuals with SAD are likely to generate 
threatening explanations for these events and subsequently engage in avoidance 
behavior, which prevents testing of these interpretations (Franklin, Huppert, 
Langner, Leiberg, & Foa, 2005) and maintains the disorder (Foa, Franklin, & 
Kozak, 2001). Consistent with this model, Franklin et al. (2005) found that in-
dividuals with GSAD demonstrated more negative interpretations of ambiguous 
social situations than non-anxious controls.

In one of the first treatment studies to examine interpretation bias, Frank-
lin and colleagues (2005) compared responses of treated and untreated GSAD 
participants on the Interpretation Questionnaire (Butler & Mathews, 1983), 
which assesses explanations for ambiguous social and nonsocial situations. 
In a between-subjects design, untreated participants completed the Interpreta-
tion Questionnaire before participating in CBT plus social skills training, while 
treated participants completed it afterward. Treated participants showed less 
interpretation bias than untreated participants in their rankings of neutral and 
ambiguous interpretations of social and nonsocial situations as well as their 
free interpretations of nonsocial, but not social, situations. Furthermore, there 
were no differences between the interpretations of treated participants and non-
anxious controls (Franklin et al., 2005).

In another study examining the effects of CBT on interpretation bias, Wilson 
and Rapee (2005a) used their own measure, the Consequences of Negative So-
cial Events Questionnaire (CONSE-Q; Wilson & Rapee, 2005b). The CONSE-
Q assesses the degree to which individuals believe three possible interpretations 
reflecting negative evaluations by others, negative traits in oneself, and negative 
long-term consequences. Participants were randomly assigned to CBGT with 
attention training or abbreviated CBT with bibliotherapy. However, cognitive 
changes did not differ across treatments, so these groups were combined for 
analyses of interpretation bias. Belief ratings were reduced for all three inter-
pretations at post-treatment. Furthermore, reductions in self-reported social 
anxiety symptoms were related to reductions in interpretation biases; reductions 
in interpretations of events as indicative of possessing negative characteristics 
in particular predicted long-term improvement in SAD as seen at three-month 
follow-up (Wilson & Rapee, 2005a).

More recently, researchers have started to investigate methods of directly 
changing information processing biases through interpretation training. Amir 
and Taylor (2012) assessed initial interpretation bias using a word-sentence 
association paradigm (WSAP; Beard & Amir, 2009), which is presented on 
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a computer. First, a fixation cross is replaced by a word suggesting either a 
threatening interpretation (e.g., embarrassing) or a benign interpretation (e.g., 
funny). Then, an ambiguous sentence appears (e.g., “people laugh at some-
thing you said”) and participants must indicate whether or not the word and 
sentence are related by pressing one of two keys. Interpretation training fol-
lows the same procedure as the WSAP, except that participants receive posi-
tive or negative feedback about the accuracy of their answers. In this study 
participants were randomly assigned to complete eight to 12 sessions of an 
interpretation modification program (IMP, where 100% of the trails in which 
they endorsed benign interpretations or rejected threatening interpretations 
led to positive feedback) or an interpretation control condition (ICC, where 
50% of the trials in which they endorsed benign interpretation or rejected 
threatening interpretation led to positive feedback and 50% led to negative 
feedback). From pre- to post-treatment, the IMP and ICC groups both showed 
a significant decrease in endorsement of threatening interpretations, but only 
the IMP group showed a significant increase in endorsement of benign inter-
pretations. In addition, the IMP group made significantly fewer threatening 
and more benign interpretations than the ICC group at post-treatment (Amir 
& Taylor, 2012).

Finally, one small pilot study investigated the effects of a cognitive therapy 
designed specifically to challenge both judgment and interpretation biases in 
social anxiety (Voncken & Bogels, 2006). Although the study was uncontrolled, 
it appears that an idiosyncratic measure and a standard questionnaire showed 
large treatment effects for interpretation and judgment biases suggesting spe-
cific targeting of this mechanism may be helpful.

Conclusions about Judgment and Interpretation Biases
In summary, there is substantial evidence to suggest that change in judgment 
biases (overestimates of probability and cost) may be an important mediator of 
clinical improvement in SAD for cognitive and/or behavioral treatments (Hof-
mann, 2004; Foa et al., 1996; McManus et al., 2000; Smits et al., 2006; Taylor 
& Alden, 2008). There is also some preliminary evidence indicating changes 
in interpretation bias may be an important predictor of long-term improvement 
following CBT (Wilson & Rapee, 2005a). As a result, some researchers have 
designed treatments intended to specifically address judgment and interpreta-
tion biases found in SAD (Amir & Taylor, 2012; Voncken & Bogels, 2006). 
Although these specialized treatments appear to result in significant improve-
ments, this review suggests that most cognitive and/or behavioral treatments 
for SAD result in significant improvements in judgment and interpretation bi-
ases, including CBGT, social skills training, exposure therapy, cognitive ther-
apy, interpersonal-CBT, and CBT with virtual reality exposures. Nevertheless, 
results are mixed as to whether or not participants treated for SAD achieve 
judgment and interpretation skills within the normal range (Foa et al., 1996; 
Franklin et al., 2005; McManus et al., 2000).
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Attentional Processes

Examining attentional processes as a treatment outcome tests both specif-
ic hypotheses from cognitive models of SAD and the purported mechanism 
within the new attention-training programs. The more recent studies have usu-
ally measured threat-based attentional biases in SAD using visual probe tasks 
similar to those used as part of the attention training. However, earlier studies 
tended to measure attentional bias using the emotional Stroop task, since it has 
been shown that individuals with SAD demonstrate a bias towards social threat 
stimuli compared to neutral words, which is not found in non-anxious controls.

Mattia, Heimberg, and Hope (1993) reported that interference for social 
threat cues on the emotional Stroop task was reduced after successful, but not 
unsuccessful, treatment, for SAD. The study did not distinguish color-naming 
performance among the possible treatments—CBGT, phenelzine, or pill pla-
cebo. Conversely, Lundh and Ost (2001) found reduced Stroop interference for 
color words and physical threat words following CBT for SAD, but not for 
social threat words. However, when treatment responders and non-responders 
were analyzed separately, results were similar to those of Mattia et al. (1993). 
Interference for social threat words was significantly reduced at post-treatment 
among responders, but not non-responders. Nevertheless, non-responders 
showed little interference even at pre-treatment (Lundh & Ost, 2001). It should 
be noted that this study did not distinguish between treatments (individual CBT, 
CBGT, or self-treatment manual) either. More recently, Nortje and Posthumus 
(2012) used the emotional Stroop task to compare the attentional effects of ex-
posure alone, CBGT, CBGT plus hypnosis, and wait-list control. A combined 
group of all treated participants demonstrated a greater reduction in Stroop 
interference for social threat words from pre-treatment to post-treatment than 
wait-list controls. This effect was not significant when wait-list control was 
compared with the three active treatments separately.

Several more recent studies have focused on treating SAD by directly al-
tering attention mechanisms with a computer-delivered attention modification 
protocol (AMP) developed by Amir and colleagues (2009). In AMP attention is 
trained away from a face showing disgust using a modified dot-probe paradigm 
(MacLeod et al., 1986). The attention control condition (ACC) trains attention 
equally towards neutral and disgust faces. Treatment outcome assessment of 
attentional bias has then generally relied on a modified Posner paradigm (Pos-
ner, 1980) where social threat or neutral cue words are presented on opposite 
sides of a computer screen. A probe then appears in the location of one of the 
two words and participants are instructed to identify the location of the probe as 
quickly and rapidly as possible. Longer response latencies when the probe is lo-
cated opposite the social threat word suggests that the participant had difficulty 
shifting attention away from threat.

In the initial study, Amir et al. (2009) found that participants in the AMP 
group displayed significantly reduced response latencies following treatment, 
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whereas response latency did not significantly decrease among participants 
in the ACC group from pre- to post-treatment. Heeren and colleagues (2012) 
used a similar attention-training protocol to Amir and colleagues (2009) with 
four minor differences: (1) happy faces were used in place of neutral faces, (2) 
threatening faces showed expressions of anger rather than disgust, (3) partici-
pants completed four sessions rather than eight, and (4) a third condition was 
added where the probe appeared with 80% frequency in the location of the 
angry threatening face (AT). In this study, AMP participants demonstrated a 
significant decrease in attentional bias to threat from baseline to post-treatment, 
whereas no changes in attentional bias occurred for AT or ACC participants. 
Thus, preliminary evidence suggested that computerized attention training 
could result in reduced attentional bias for threat cues. However, three studies 
investigating an Internet-based version of the same attention-training protocol 
as Amir et al. (2009) found no differences in the effects of AMP and ACC on 
attentional bias (Boettcher, Berger, & Renneberg, 2012; Carlbring et al., 2012; 
Neubauer et al., 2013). Furthermore, Rapee and colleagues (2013) found that 
incorporation of daily attention-training homework into an “enhanced” CBT 
treatment package for SAD (CBT, feedback, elimination of safety behavior, and 
effortful focusing of attention toward the social task) resulted in no additional 
benefits. Although these researchers utilized a dot-probe paradigm with threat-
ening and neutral words instead of images, their attention-training protocol was 
otherwise very similar.

Conclusions about Attentional Processes
In summary, evidence from studies employing the emotional Stroop task has 
consistently supported the effectiveness of treatment in reducing attentional bias 
to threat among individuals with SAD over and above any changes seen in wait-
list controls. However, the lack of effect on the emotional Stroop in non-respond-
ers cannot necessarily be attributed to treatment outcome, as non-responders 
may not exhibit bias towards social threat on the emotional Stroop at baseline. 
Whether a lack of attentional bias could be a predictor of non-responder status 
has not been explored. In addition, these studies have not distinguished between 
various psychosocial and pharmacological treatments, so it remains unknown 
whether a particular treatment holds any advantages for clients with strong pre-
treatment attentional biases. Finally, some evidence also exists for the efficacy 
of attention-training programs in modifying attentional bias to threat (e.g., Amir 
et al., 2009). However, these effects have failed to replicate in several other stud-
ies (e.g., Carlbring et al., 2012), so additional research is needed.

Conclusions about Cognitive Change

Overall, this review reveals that the cognitions of individuals with SAD with 
a variety of clinical presentations (e.g., generalized, public speaking, showing 
physical symptoms) are responsive to interventions. It appears that core beliefs 
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and self-statements specific to social anxiety may be easier to change than broad-
er dysfunctional beliefs. Surprisingly, both cognitive and non-cognitive interven-
tions appear equally effective in changing cognition. Some hints in Scholing 
and Emmelkamp’s studies (1993b, 1996b) with GSAD showed that it may be 
more helpful for participants in group therapy to do cognitive interventions fol-
lowed by exposure, rather than fully integrating the two components. In contrast,  
Taylor and colleagues (1997) did not find that early cognitive therapy followed 
by exposure facilitated self-statement change. However, the designs of the two 
studies are not strictly comparable. Also, change in self-statements among so-
cially anxious individuals who are characterized by strong physiological reac-
tions to feared situations may be facilitated with a cognitive intervention, com-
pared with applied relaxation alone. Additionally, several recent studies provide 
evidence that changes in judgment and interpretation biases may be important 
mediators of clinical improvement. Finally, some preliminary evidence suggests 
that directly altering attention patterns through attention training can result in 
reduced social anxiety symptoms. However, this evidence should be interpreted 
with caution, pending more consistent replication across studies of attention 
training. There is some evidence for changes in attentional bias following more 
established treatments for SAD, especially among treatment responders.

Fear of Negative Evaluation

The core feature of SAD is concern with being negatively evaluated by other 
people (DSM-5, 2013; Rapee, 1995). Butler (1989) argued that fear of nega-
tive evaluation is essentially a cognitive construct and thus may be particularly 
amenable to cognitive interventions. As will be discussed later, this has not 
proven to be true. However, Mattick and colleagues (Mattick et al., 1988; Mat-
tick et al., 1989) found that change in fear of negative evaluation predicted long-
term success in treatment. A review of treatment-outcome studies that included 
a wait-list control condition revealed that fear of negative evaluation generally 
does not improve spontaneously over a few weeks or months (e.g., Mattick 
et al., 1989; Newman et al., 1994). Any spontaneous changes that have appeared 
in the literature are very small and of little clinical significance (e.g., Hope, 
Heimberg, & Bruch, 1995).

Typically, the fear of negative evaluation has been assessed with the Watson 
and Friend (1969) self-report questionnaire, entitled the Fear of Negative Evalu-
ation Scale (FNE), or the brief version of the scale, the Brief Fear of Negative 
Evaluation Scale (BFNE) (Leary, 1983). Only occasionally are other measures, 
such as fear of negative evaluation ratings for the situations on an individu-
alized Fear and Avoidance Hierarchy (Hope, Heimberg, & Bruch, 1995) or a 
subscale of the Fear Survey Schedule (Wolpe & Lang, 1964), used to assess 
social-evaluative concerns.

Cognitive interventions target dysfunctional assumptions about other peo-
ple’s negative evaluations of the individual with SAD. Thus, one would expect 
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that cognitive interventions on their own would lead to reductions in fear of 
negative evaluation. Mattick et al. (1989) found that individuals diagnosed with 
SAD who received cognitive restructuring without exposure for severe fears 
of scrutiny by others improved on the FNE at post-treatment. Taylor and col-
leagues (1997) compared cognitive restructuring to a control intervention-as-
sociative therapy. Individuals receiving cognitive therapy made more improve-
ment on the BFNE than individuals receiving associative therapy.

Clark’s cognitive therapy (CT; Clark, 1997) emphasizes the Clark and Wells 
(1995) model of maintenance of SAD and focuses on a number of components: 
(1) developing a personal model of SAD for each client, (2) safety behaviors 
and self-focused attention experiments, (3) shifting of attention focus, (4) video 
feedback, (5) behavioral experiments, (6) changing problematic anticipatory and 
post-event processing, and (7) challenging dysfunctional assumptions. In the 
first study evaluating this treatment, Clark et al. (2003) compared CT to fluox-
etine plus self-exposure and placebo plus self-exposure. They found that CT led 
to a greater reduction in fear of negative evaluation compared to the other treat-
ments, which did not differ from each other, at post-treatment and 12-month 
follow-up. Clark and colleagues (2006) compared CT to exposure plus applied 
relaxation (Butler, 1985; Ost, 1987) and a waitlist control group. Participants in 
both the CT and exposure plus applied relaxation groups reported significant 
reductions in FNE scores at post-treatment and compared to the waitlist control 
group. This reduction was significantly greater for participants who received 
CT compared to exposure plus applied relaxation at post-treatment and three-
month follow-up; however, there was no significant difference in FNE scores at 
one-year follow-up. When Mortberg and colleagues (2007) compared CT and 
an intensive group CT incorporating applied relaxation with pharmacological 
TAU, similar results emerged. Participants in CT showed greater reductions in 
fear of negative evaluation than either intensive group CT or TAU when as-
sessed with the FNE at four, eight, and 12 months after starting treatment. Fur-
thermore, participants in both CT and intensive group CT showed continued im-
provement at five-year follow-up such that there were no longer between-group 
differences (Mortberg, Clark, & Bejerot, 2011). Borge and colleagues (2008) 
modified Clark’s (1997) CT for use with individuals in a residential treatment 
center in Norway. They found that FNE scores significantly decreased from 
pre-treatment to post-treatment and continued to improve from post-treatment 
to one-year follow-up (Borge et al., 2008). Finally, de Oliveira and colleagues 
(2012) compared conventional CT to trial-based CT, an intervention focused on 
challenging core beliefs with cognitive therapy techniques modified to reflect 
courtroom procedures (e.g., examining evidence for and against as prosecutor 
and defense attorney). They found significant reductions in FNE scores from 
pre-treatment to post-treatment for both treatments, but post-treatment scores 
were lower among participants in trial-based CT than those in conventional CT 
(de Oliveira et al., 2012). Gains were maintained at 12-month follow-up for 
both treatment groups.
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Despite its utility, a cognitive intervention may not be essential to reduce 
fear of negative evaluation. A number of studies employed exposure-alone con-
ditions that were carefully constructed to avoid the inclusion of cognitive in-
terventions. Taylor et al. (1997) followed cognitive restructuring or associative 
therapy with an exposure-alone group treatment. Two studies by Mattick and 
colleagues (Mattick & Peters, 1988; Mattick et al., 1989) included an exposure-
alone treatment condition for socially anxious participants who had severe fears 
of scrutiny. Hope, Heimberg and Bruch, (1995) used exposure-alone with a het-
erogeneous group of socially phobic participants on two measures of fear of neg-
ative evaluation—the FNE and fear of negative evaluation ratings for situations 
on an individualized Fear and Avoidance Hierarchy. Mersch used the BFNE and 
exposure with a heterogeneous group of individuals with SAD (Mersch, 1995) 
or who had comorbid personality disorders (Mersch et al., 1995). Salaberria 
and Echeburua (1988) used a translation of the FNE with SAD participants in 
the Basque region of Spain who received exposure with or without a self-help 
manual (which had no effect). Butler, Cullington, Munby, Amies, and Gelder 
(1984) utilized an exposure-alone treatment condition that included some fill-
er material to equalize time spent in a combined exposure-plus-anxiety-man-
agement treatment condition also included in the study. Haug and colleagues 
(2003) used the FNE to compare sertraline, sertraline plus exposure, exposure 
therapy plus placebo, and a pill placebo. Finally, Nortje, Posthumus, and Moller 
(2008) used the FNE with social phobic participants (generalized type) follow-
ing an exposure-alone treatment and at three months post-treatment. The results 
of these studies are mixed. Participants in both Mattick studies, in Hope, Heim-
berg, et al., in Mersch, and in Mersch et al. demonstrated improvement in fear 
of negative evaluation from pre- to post-treatment. Mersch and Salaberria and 
Echeburua also reported additional improvement over the extended follow-up 
period (1–1.5 years). Haug et al. reported significant reductions in FNE scores 
up to one year following exposure treatment, with participants in the exposure 
therapy plus placebo showing the greatest long-term reduction. In Taylor et al., 
exposure resulted in substantial additional improvement in fear of negative 
evaluation, regardless of whether participants had originally received cogni-
tive therapy or the associative therapy. However, Butler and colleagues reported 
little change on the FNE for the exposure-plus-filler-material treatment. Also, 
Nortje and colleagues (2008) found no significant reductions in FNE scores at 
post-treatment or follow-up.

Other non-cognitive treatments may also result in improvements in fear of 
negative evaluation. In Turner, Beidel, and Jacob (1994), flooding produced 
modest change on the FNE at post-treatment, and additional change was evi-
dent at six-month follow-up. Social skills training for SAD also led to changes 
in fear of negative evaluation in Stravynski et al. (1982). Additionally, BFNE 
scores significantly decreased during interpersonal therapy for SAD in Borge 
et al. (2008) and Lipsitz et al. (2008); however, there were no differences from 
CT and psychodynamic supportive therapy, respectively. Heeren and colleagues 
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(2012) found that pure attention training toward positive faces (which did not 
address negative cognitions) resulted in lower FNE scores at post-test and two-
week follow-up than attention training toward threat or attention control train-
ing. Finally, online treatment with an acceptance-based behavior therapy for 
SAD (Dalrymple & Herbert, 2007) that incorporated exposure, social skills 
training, and refocusing attention presented through Second Life led to signifi-
cant reductions in BFNE scores at post-treatment and three-month follow-up 
(Yuen et al., 2013).

As has been noted elsewhere, many of the treatment outcome studies for 
SAD included a combination treatment condition. Overall, the various combina-
tions of treatment appear to be effective in reducing fear of negative evaluation. 
Heimberg’s CBGT, which combines cognitive restructuring and exposure, led 
to significant improvement in fear of negative evaluation across several stud-
ies (Bjornsson et al., 2011; Cox, Ross, Swinson, & Direnfeld, 1998; Gelernter 
et al., 1991; Gruber et al., 2001; Heimberg et al., 1985; Heimberg et al., 1990; 
Heimberg et al., 1998; Hope, Heimberg, & Bruch, 1995; Hope, Herbert, & 
White, 1995). These changes were maintained at follow-up with the exception 
of the five-year follow-up, in which improvement in fear of negative evaluation 
had diminished somewhat (Heimberg et al., 1993). Participant characteristics 
such as subtype of SAD or comorbid avoidant personality disorder do not ap-
pear to affect the outcome of CBGT on fear of negative evaluation (Brown, 
Heimberg, & Juster, 1995; Hope, Herbert, et al., 1995). Similarly, Ledley et al. 
(2009) found that an individualized version of CBGT (Hope, Heimberg, Juster, 
& Turk, 2000; Hope, Heimberg, & Turk, 2006) was effective in significantly 
reducing fear of negative evaluation at post-treatment and three-month follow-
up. Furthermore, Robillard and colleagues (2010) showed individual CBT to be 
effective at reducing fear of negative evaluation whether exposures were con-
ducted in vivo or in virtuo.

Other treatment packages that combined exposure and a cognitive inter-
vention yielded similar changes in fear of negative evaluation (Mattick & Pe-
ters, 1988; Mattick et al., 1989; Mersch, 1995). Basque participants with SAD 
who received a combined exposure and cognitive-restructuring intervention im-
proved on the FNE at post-test and continued to improve through the one-year 
follow-up (Salaberria & Echeburua, 1998). Gaston, Abbott, Rapee, and Neary 
(2006) found that CBGT (consisting of a combination of cognitive restructur-
ing, exposure, attention training, assertiveness training, and performance train-
ing with feedback; Rapee & Sanderson, 1998) resulted in significant decreases 
in BFNE scores at post-treatment and three-month follow-up regardless of 
whether it was implemented in a research clinic or private practice.

In contrast to these positive findings, in a multiple baseline study of a com-
bined exposure and cognitive restructuring treatment for scriptophobia, change 
on FNE was only noted in one of three participants at nine-month follow-up 
(Biran, Agusto, & Wilson, 1981). Also, Mortberg, Karlsson, Fyring, and Sundin 
(2006) found no significant changes in FNE scores at post-treatment, three-, 
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six-, and 12-month follow-ups following intensive (three weeks) CBGT that 
included cognitive restructuring, applied relaxation, and public speaking ex-
posures. Additionally, Nortje and colleagues (2008) found no improvement in 
fear of negative evaluation following a combined cognitive restructuring and 
exposure treatment at post-treatment or three-month follow-up.

Combinations of exposure or cognitive interventions and alternative treat-
ment techniques have also been explored in several studies. Butler et al.’s (1984) 
combination of exposure and anxiety management (relaxation, rational self-
talk, and distraction) yielded larger reductions in fear of negative evaluation 
than the wait-list control. Combining rational restructuring with social skills 
training (Stravynski et al., 1982) was also effective in reducing fear of nega-
tive evaluation. Similarly, Newman et al. (1994) reported that a combination 
of exposure and skills training for individuals with public speaking fears pro-
duced reductions on the FNE. No follow-up data were reported. Socially phobic 
participants who received Turner and colleagues’ SET (Turner, Beidel, Cooley 
et al., 1994), which combines exposure, social skills training, education, and 
programmed practice, reported significant reductions in fear of negative evalu-
ation at post-treatment. The FNE was not included in the two-year follow-up, 
so durability of this result is not known (Turner et al., 1995). Finally, Herbert, 
Rheingold, Guadiano, and Myers (2004) found that a combination of individual 
CBT and social skills training resulted in significantly lower BFNE scores at 
post-treatment and three-month follow-up. Herbert and colleagues (2005) also 
found that a combination of CBGT and social skills training was superior to 
CBGT without social skills training in reduction of BFNE scores at post-treat-
ment and three-month follow-up.

However, it is rare to find that two active treatments differed in their im-
pact on fear of negative evaluation. When present, such differences tend to be 
small and fail to maintain at later assessment points. Although changes in fear 
of negative evaluation for CBGT were sometimes not as strong as exposure-
alone (Hope, Heimberg & Bruch, 1995) or phenelzine (Heimberg et al., 1998) at 
post-test, these differences dissipated during the follow-up periods (Liebowitz 
et al., 1998). Furthermore, CBGT and a non-specific group therapy treatment 
did not differ in reduction of BFNE scores at post-treatment in college students 
with SAD (Bjornsson et al., 2011). However, the ES treatment used as an at-
tentional control in Heimberg’s work resulted in similar or smaller changes in 
fear of negative evaluation compared with CBGT. Also, in Butler et al. (1984), 
the combined exposure-plus-anxiety-management treatment, but not exposure-
alone, differed from the wait-list control.

To conclude, it appears that nearly all of the treatments employed across 
studies yielded some change in fear of negative evaluation. If social-evaluative 
concern is the core feature of SAD, then it appears that there may be several 
paths to modify that concern. Any of these treatments are likely to yield positive 
results on the standard measures of fear of negative evaluation, although the 
data are weakest for social skills training alone. To date, there is no evidence 
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that individuals with certain characteristics would benefit from one treatment 
or another in changing fear of negative evaluation. However, little research ad-
dressing this question has been conducted.

TREATMENT IMPACT ON OVERT BEHAVIORAL PERFORMANCE

Individuals presenting with SAD often report longstanding patterns of avoidance 
or escape from feared situations. When they do enter feared situations, socially 
anxious individuals often report that they lack social skills and perform poorly 
(e.g., Hope, Burns, Hayes, Herbert, & Warner, 2010; Norton & Hope, 2001b; 
Stopa & Clark, 1993). However, there is some evidence that they may underes-
timate the quality of their performance (Hope, Heimberg & Bruch, 1995). Over 
the years, a number of treatment studies have tested whether treatment impacts 
overt behavior, including avoidance/escape and performance quality or social 
skills. This review will address only those studies that included a behavioral 
challenge of some type, including in vivo or role-played social interactions or 
speeches and behavioral-approach tests. Additional studies included self-report 
measures of behavior, but these will not be included here in order to emphasize 
objective ratings uninfluenced by self-report biases.

Escape and Avoidance

Two primary paradigms have been used to assess escape and avoidance in SAD. 
Beidel and Turner developed a standardized public speaking task, during which 
they allow escape after the first three minutes. The primary behavioral index 
is the time before escape, and this appears to be a valid measure of behavioral 
performance, even for socially anxious individuals for whom public speaking is 
not the primary complaint (Beidel, Turner, Jacob, & Cooley, 1989). The second 
approach to assessing avoidance in SAD is the behavioral avoidance test, or 
BAT (e.g., Mattick & Peters, 1988). Following the construction of a hierarchy 
of feared situations, the individual indicates the highest ranked situation that 
could be completed without excessive anxiety. That situation is then enacted, 
usually in vivo. Working on the assumption that lower situations could also be 
completed, the primary measure is the percentage of hierarchy items that can 
be completed.

Cognitive restructuring alone does not appear to lead to strong changes on 
the BAT. In their study of scriptophobia, Biran and colleagues (1981) found lit-
tle improvement on the BAT for the cognitive-restructuring portion of the treat-
ment. Mattick et al. (1989) reported that cognitive restructuring alone was better 
than the wait-list on the BAT, but change was slower and never equaled im-
provement with the combined cognitive and exposure intervention at follow-up.

Pure exposure treatments, either graduated or flooding, yield positive chang-
es in escape/avoidance behavior. Exposure-alone was better than the wait-list on 
the BAT; however, it was less effective than combined exposure and cognitive 
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restructuring at three-month follow-up (Mattick & Peters, 1988; Mattick 
et al., 1989). Biran et al. (1981) found exposure-alone resulted in less avoidance 
on the BAT than cognitive restructuring for scriptophobia, but Mattick and col-
leagues (1989) found the two treatments equally effective on the BAT. Flooding 
resulted in more improvement (greater delay to escape) when compared with 
atenolol and placebo at post-test (Turner, Beidel, & Jacob, 1994). Follow-up 
data were not reported.

Several studies have examined the impact of combination treatments on 
avoidance and escape. As noted previously, Mattick and colleagues (Mattick & 
Peters, 1988; Mattick et al., 1989) twice found that the combination of expo-
sure and cognitive restructuring yielded the best results on the BAT, compared 
with exposure or cognitive restructuring alone, especially at six-month follow-
up. Turner and colleagues’ SET yielded a substantial increase in speaking time 
(delayed escape) in a single subject study (Fink et al., 1996), but there was 
no change in speaking time in a larger study of SET (Turner, Beidel, Cooley 
et al., 1994). Speaking time did not improve pre- to post-treatment or differ 
from wait-list control with a combined treatment of exposure and speaking 
skills training (Newman et al., 1994). This null result was unaffected by co-
morbid avoidant personality disorder (Hofmann et al., 1995). Similarly, num-
ber of words spoken during a speech task did not significantly change after 
treatment with CBGT or citalopram and did not differ from wait-list control  
(Furmark et al., 2002). Hofmann (2004) found that escape during a speech task 
was significantly reduced following either CBGT or exposure-alone group ther-
apy compared with a waitlist control group. Slightly more participants in the 
exposure-alone group escaped the speech task compared to the CBGT group, 
though the difference between the two groups was not significant. A similar 
pattern of results was found for speech duration (Hofmann et al., 2004). Finally, 
Price and Anderson (2011) also found that SAD participants with primary pub-
lic speaking fears delayed escaping a speech task significantly longer following 
either exposure group therapy (Hofmann, 2004) or virtual reality exposure ther-
apy (Anderson, Zimand, Hodges, & Rothbaum, 2005), which both incorporated 
cognitive techniques to change self-perceptions and self-focused attention. No 
between-group differences were found.

Conclusions About Escape/Avoidance
Relatively few studies have included a behavioral measure of escape or avoid-
ance of feared situations. Cognitive restructuring alone does not appear to be the 
treatment of choice to reduce avoidance behavior on a BAT. Combined cogni-
tive and exposure treatments have shown the most positive results for reduc-
ing avoidance. Exposure alone may be as effective, but there is no evidence 
it is more effective than combination treatments. There is less research avail-
able on improvements in time to escape from a public speaking task following 
treatment for SAD. Nevertheless, some evidence exists that both exposure-only 
and cognitive-behavioral treatments lead to delayed escape from post-treatment 
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speeches. In addition, one single case study demonstrated longer speaking time 
following SET, though this result was not replicated in a larger SET study.

Behavioral Ratings of Performance Quality

Ratings of the quality of performance in social interactions have typically been 
the sum of micro ratings of social behaviors (e.g., voice loudness, eye contact) 
or macro ratings of overall skill or quality. In the literature on social skills as-
sessment, there has been a surprising lack of concordance between micro and 
macro ratings, suggesting that the overall ratings are more than the sum of the 
individual components (see Meier & Hope, 1998; Norton & Hope, 2001a). Fur-
thermore, measures of apparently similar constructs appear by different names 
in the literature on treatment of social anxiety disorder, including “social skill” 
and “performance quality.” Because social skill infers that deficits are attribut-
able to a lack of skill, as opposed to an anxiety-based performance decrement, 
the more general term “performance quality” will be used here, unless the study 
itself used a different term. Given the inherent biases in self ratings, only ratings 
by independent observers will be included.

Social skills training is designed specifically to address observable social be-
havior, so it is not surprising that studies of social skills treatments have tended 
to include behavioral ratings of performance quality. Mersch et al. (1989) found 
improvements in social skills1 in videotaped reactions to brief social scenarios 
for both behavioral and cognitive reactors who received social skills training. 
Individuals who received rational-emotive therapy, regardless of classification 
as behavioral or cognitive reactors, did not improve in social skill. Despite the 
within-group change for social skills training, there were no significant differ-
ences among the treatment groups at post-test. Follow-up data are not reported 
on this measure.

More frequently, studies have examined multicomponent treatments for 
SAD that include social skills training along with other interventions. Overall 
effectiveness of social skill was rated by independent raters for two social inter-
actions in Turner, Beidel, Cooley, et al.’s (1994) evaluation of SET. Participants 
demonstrated significant improvement in social skills at mid-treatment, follow-
ing the social skills intervention. Gains were maintained, but not increased at 
post-test after the exposure portion of the intervention. Follow-up data were 
not reported. Similar improvement in social skill was seen in the single-subject 
study using this intervention (Fink et al., 1996). Herbert and colleagues (2005) 
found that CBGT plus social skills training resulted in significantly greater im-
provement in a composite of independently rated verbal, nonverbal, paralin-
guistic, and overall social performance than CBGT without social skills training 

1These ratings were made by confederates, not independent observers, due to equipment malfunc-
tion. However, the authors demonstrated that confederate and independent ratings were highly cor-
related, so the study is included.
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during a role-played interaction with a confederate, while there was a trend 
toward a significant difference for a role-played interaction with two confeder-
ates and an impromptu speech task.

Heimberg’s CBGT has been examined in four studies that included a perfor-
mance quality measure. Although a performance quality rating was not included 
in the original study comparing CBGT and the attention-control intervention 
consisting of education and support (Heimberg et al., 1990), at five-year follow-
up (Heimberg et al., 1993), individuals who had received CBGT received higher 
consensus ratings of performance quality than individuals who had received 
the control treatment. CBGT also yielded improvement on an overall social 
skills rating using trained observers of videotaped interactions (Hope, Herbert 
et al., 1995). No differential improvement was seen based on SAD subtype or 
the presence of avoidant personality disorder. No follow-up data were reported 
for this measure. Furthermore, Hope, Heimberg, et al. (1995) reported signifi-
cantly greater improvement in consensus ratings of performance quality based 
on videotapes of individualized behavioral tests following CBGT, compared 
with wait-list control. However, CBGT did not differ from exposure-alone at 
post-test. Similarly, Gruber and colleagues (2001) found greater improvement 
in uninformed confederates’ ratings of overall performance quality during an 
interaction BAT after either CBGT or computer-assisted CBGT than after wait-
list control. These gains in overall performance were maintained at six-month 
follow-up with no differences between CBGT and computer-assisted CBGT. 
However, micro ratings of gaze and length of utterances did not change from 
pre-test to post-test for either treatment (Gruber et al., 2001).

Two additional studies have examined other combinations of cognitive and 
behavioral interventions. When CBGT was expanded to include diaphragmatic 
breathing and attentional instruction, pre- to post-treatment change was ob-
served on a composite variable of independent ratings of skill and anxiety for 
three behavioral tests (Woody, Chambless, & Glass, 1997). In addition, Clark 
and Agras (1991) reported that cognitive therapy combined with exposure was 
more effective in improving the performance of anxious musicians than bus-
pirone or placebo.

Only three studies have examined performance quality following either 
cognitive therapy alone or exposure-alone as the primary treatment. As noted 
previously, Mersch et al. (1989) found no improvement in social skills for 
cognitive or behavioral reactors who received rational-emotive therapy. Also 
mentioned previously, individuals who received exposure without a cognitive 
intervention demonstrated pre- to post-treatment improvement on a consensus 
rating of performance quality (Hope, Heimberg et al., 1995). Exposure-alone 
and combined cognitive and exposure treatment did not differ, but both active 
treatments showed more improvement on performance quality than the wait-list 
control. In the Newman et al. (1994) study, socially anxious individuals receiv-
ing treatment for public speaking anxiety with an intervention consisting of 
exposure and some speech skills training improved on overall speaking skills as 
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rated by briefly trained audience members. However, these participants did not 
differ from the wait-list control group, who also improved somewhat. A subset 
of these participants assessed for avoidant personality disorder did not differ 
on improvement in speaking skills depending on presence or absence of APD 
(Hofmann et al., 1995).

Finally, three studies have measured performance quality after attention 
training, alone or in combination with interpretation training. Heeren and col-
leagues (2012) assessed speech performance after attention training toward 
positive faces (AP), attention training toward threatening faces (AT), or control 
attention training (AC). Two uninformed judges rated AP participants’ perfor-
mances as showing significantly less anxiety than those of AT and AC partici-
pants at post-training. Furthermore, AP participants’ performance significantly 
improved from baseline to post-test, while AT participants’ performance sig-
nificantly declined and AC participants’ performance did not change (Heeren 
et al., 2012). Neubauer and colleagues (2013) also found some improvements 
in observer performance ratings for an interaction BAT following internet-
delivered attention training. However, post-test performance ratings were only 
marginally better for attention modification than for attention control. In ad-
dition, no significant changes were found in performance quality ratings for a 
speech BAT (Neubauer et al., 2013). Finally, Beard, Weisberg, and Amir (2011) 
investigated an intervention for SAD that combined the previously described 
attention modification program (dot-probe task in Amir et al., 2009) and in-
terpretation modification program (word-sentence association task in Beard & 
Amir, 2009). Participants were randomly assigned to attention and interpretation 
modification for SAD (AIM) or a placebo control that utilized a dot-probe task 
with no training toward or away from threat and a word-sentence association 
task that was unrelated to social interpretations. At post-test, research assistants 
rated performance quality during a speech task as significantly better for the 
AIM group than the control group (Beard et al., 2011).

Conclusion about Performance Quality
Despite the obvious conceptual link between social skills interventions and 
clinical changes on the quality of observable performance in social interactions, 
the evidence supporting social skills training alone is not strong. Perhaps the 
best support for social skills training is as part of SET, given that Turner and 
colleagues found improved performance following the initial treatment phase. 
There is also little support for cognitive interventions alone in improving overt 
performance. Exposure-alone may be more effective than cognitive therapy 
alone, but the most consistent results are for combined interventions. CBGT, 
in particular, has consistently led to more improvement in performance qual-
ity than wait-list or attention controls, regardless of diagnostic subtype or the 
presence of comorbid avoidant personality disorder. Finally, attention training 
and interpretation training also show promise for improving performance qual-
ity. However, attention training may be less effective when delivered over the  
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Internet, since the performance improvements found by Neubauer and col-
leagues (2013) were only marginally different from a control group and incon-
sistent across different BAT situations.

Overall Conclusions

Previous reviews (e.g., Rodebaugh et al., 2004) and meta-analyses (e.g., Acar-
turk, et al., 2009; Feske & Chambless, 1995; Powers, Sigmarsson, & Em-
melkamp, 2008) have concluded that there are effective treatments for SAD. 
In this chapter, we examined whether there were differential effects for vari-
ous treatments on certain aspects of SAD. A summary of the review appears in  
Table 23.1. Although overall, most treatments were helpful for most of the con-
structs we examined, some differences did emerge. Furthermore, some aspects 
of SAD have not been regularly assessed in treatment outcome studies, so final 
conclusions remain elusive. We will summarize what we can conclude with 
some confidence.

CBGT and exposure-alone appear to be helpful in decreasing physiologi-
cal arousal, particularly heart rate. CBGT seems to produce changes in neuro-
logical activity that is consistent with neuroscience models of fear, as well. Two 
non-behavioral interventions—educational supportive group therapy and atten-
tion training—may also decrease physiological arousal, but this is based on only 
two studies. In addition, other treatments without a behavioral intervention do 
not appear particularly effective for reducing physiological symptoms, except 
in clients who are highly physiologically reactive at pre-treatment. The limited 
current evidence is not particularly supportive of SET in the reduction of physi-
ological arousal either; however, because SET contains therapeutic elements 
that have been effective in other studies, future research may support it as well.

Overall, some of the best and most consistent treatment outcomes are found 
in the cognitive dimension of SAD. Beliefs, self-statements, judgment biases, 
and interpretation biases all appear to be quite responsive to most active treat-
ments reviewed. Nevertheless, some cognitive aspects seem more amenable to 
change. Specifically, improvement appears to be more pronounced for beliefs 
that are closely related to social anxiety rather than more general irrational be-
liefs, presumably because the former are more likely to be targeted by treat-
ment. In addition, reductions in negative self-statements seem to be more pro-
nounced than increases in positive self-statements. Similarly, judgment biases 
(i.e., subjective probabilities) for aversive events seem more prone to change 
following treatment for SAD than those for pleasant events. For those who pre-
sent with attention bias to threat, attention training may be useful, along with 
other psychosocial interventions, but further replication and differentiation of 
treatments is needed.

Like many of the cognitive aspects, fear of negative evaluation—thought to 
be the core feature—appears to respond to all of the interventions examined. 
Even those interventions conducted primarily via computer or virtual reality 
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TABLE 23.1 Overall Summary of Treatments by Interventiona

Dimension
Cognitive 
Intervention

Exposure 
Alone

Social Skills 
Training

Combined  
Exposure and  
Cognitive  
Intervention

Combined  
Exposure and  
Social Skills  
Training

Attention 
Training &  
Interpretation
Training

Interpersonal
Intervention

Physiologyb +/− + +/− +/− − +

Beliefs + +/− + + +

Self-Statements +/− +/− + + + +

Judgment Bias + + + + +

Interpretation Bias + + + +

Attention biasc +/−

Fear of Negative 
Evaluation

+ +/− + +/− + + +

Escape/Avoidance 
Behavior

+/− + + −

Performance Quality − +/− + + +/− +/−

Note: + = Studies generally were supportive that this intervention yielded positive change on this dimension, which differs from a wait-list or attention control group  
(if available). +/− = Some studies indicate that this intervention yielded positive change on this dimension, but other studies found no change or a failure to differ from 
the wait-list or attention control group (if available). − = Studies generally failed to find this intervention yielded positive change on this dimension. A blank cell in the 
table indicates no studies are available.
aSee text of chapter for nuances such as important subgroups, number and quality of studies supporting a rating, and extent of change.
bStudies have generally supported neurological changes following CBGT, but too few treatment studies have examined neurology to include it within this table.
cStudies of behavioral and/or cognitive-behavioral interventions have generally supported positive change in attention bias among treatment responders; however, these 
studies have collapsed across interventions (including non-psychotherapy, like medication and self-help), preventing conclusions on any individual treatments besides 
attention training.
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seem effective. Furthermore, there is little evidence that individuals with certain 
characteristics respond more or less positively on fear of negative evaluation 
measures with a given intervention.

Finally, both exposure alone and combined treatments involving cognitive 
restructuring and exposure appear to be effective for reducing escape/avoidance 
behavior. Nevertheless, the combined treatments appear to be the best for im-
proving overt behavioral performance, especially CBGT. Although social skills 
training does not seem to be an essential component and has little support as a 
lone intervention, it may enhance the effectiveness of multicomponent treat-
ments, like CBGT and SET. Cognitive restructuring alone does not appear to 
be the treatment of choice to reduce behavioral avoidance or to improve per-
formance.

Subgroups

Examination of subgroups of individuals diagnosed with SAD yielded some 
differential treatment recommendations. Behavioral reactors improved more on 
self-statements and performance quality when they received social skills train-
ing than when they received rational-emotive therapy. Socially anxious par-
ticipants with high physiological reactivity may also benefit from social skills 
training, applied relaxation, or self-instructional training to reduce their arousal. 
Physiological reactors improved more on self-statements with self-instructional 
training than with applied relaxation alone. Individuals for whom irrational be-
liefs are particularly problematic (cognitive reactors), made progress on irra-
tional beliefs with both a cognitive intervention and social skills training, a non-
cognitive intervention. However, social skills training, but not rational-emotive 
therapy, was effective in changing performance quality for cognitive reactors. 
There is little evidence that diagnostic subtype as previously defined or a status 
of APD impacted the effectiveness of treatment. More research is needed to 
determine whether the specific subtype, as defined in DSM-5 (APA, 2013) pre-
dicts treatment outcome across various dimensions and interventions.

Changes in Measures and Research Questions Over Time

In updating this review, it has become apparent that the types of measures used 
to assess treatment outcome have changed somewhat over time. Few of the most 
recent studies assessed physiological processes, such as heart rate or blood pres-
sure. However, assessment of neurological changes appears to be becoming 
more common. With respect to cognition, early studies often emphasized meas-
ures of attributions and irrational beliefs that were not specific to SAD. Such 
measures tend to be absent from current studies that are more likely to assess 
core beliefs of individuals with SAD as well as judgment, interpretation, and at-
tention biases. Recent studies still assess self-statements with some frequency, 
but seem to have shifted from using thought-listing measures to using thought 
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inventories for greater efficiency. Possibly also for the sake of greater efficiency, 
fewer recent outcome studies, with the exception of the attention modification 
paradigms, seem to have employed behavioral measures of escape/avoidance or 
performance quality, instead opting for self-report measures of avoidance and 
functional impairment, such as the Leibowitz Social Anxiety Scale (Liebow-
itz, 1987) and the Sheehan Disability Scale (Leon, Olfson, Portera, Faber, & 
Sheehan, 1997). Assessing fear of negative evaluation has been consistent over 
time, though most recent studies use the abbreviated BFNE.

Many early studies compared different treatments with different hypoth-
esized mechanisms of action, such as cognitive therapy versus exposure ther-
apy. The abundant evidence for the efficacy of exposure-based treatments has 
resulted in research questions that test whether adding certain components to 
exposure (such as social skills training) or conducting exposure in a different 
way within a different theoretical model (Clark’s cognitive therapy) adds to 
the efficacy of treatment. Finally, several recent studies (e.g., Hofmann, 2004; 
Smits et al., 2006) have focused on hypothesized mechanisms of change (see 
Rodebaugh, Holaway, & Heimberg, 2004, for a review).

SUMMARY

This review has focused on how various treatments impact specific dimensions 
of SAD. As noted earlier, many reviews have compared which interventions 
are most effective in producing overall clinical improvement. It is hoped that 
practitioners may find this chapter useful in selecting a treatment when a par-
ticular dimension of SAD is prominent in the clinical presentation. At the same 
time, one might question whether certain dimensions must change before over-
all clinical improvement occurs. A full discussion of this issue is beyond the 
bounds of the chapter. However, it is worth noting that Mattick and colleagues 
(Mattick & Peters, 1988; Mattick et al., 1989) found that greater change in fear 
of negative evaluation was associated with a more positive treatment outcome. 
Additionally, multiple studies have suggested that change in probability and 
cost biases are important mechanisms of effective treatment (Foa et al., 1996; 
Smits et al., 2006; Taylor & Alden, 2008). On the other hand, change on some 
dimensions, such as behavioral avoidance, is typically defined as a key part of 
clinically significant change.

It is hoped that future studies will include more comprehensive assessment of 
the full range of symptoms of SAD with less reliance on self-report measures. A 
surprisingly small proportion of the studies of treatment of SAD have included a 
measure of overt behavior, such as performance quality or behavioral avoidance. 
Although these measures are more time-consuming to administer than self-report 
questionnaires, it is essential that an intervention not be judged successful unless 
it remediates any performance deficits or avoidance of feared situations. De-
spite a growing body of literature on cognitive processes, how attentional biases 
toward social-threat cues change over the course of treatment remains unclear 
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due to some inconsistent findings. Given the theoretical importance of cognitive 
processes, it is hoped that future treatment studies will continue to include these 
measures. Furthermore, physiological arousal provides an objective index of fear 
that does not rely on self-report and is a key part of SAD. However, few stud-
ies have included measures of physiological arousal despite improvements that 
make ambulatory monitoring more feasible. Thus, it is hoped that future research 
will take advantage of recent technological advances in measuring physiologi-
cal change as well as neurological change after SAD treatment. Finally, a fourth 
dimension of SAD that has been largely neglected in treatment outcome research 
is the emotional dimension. Many studies have included measures of depression, 
likely due to the high comorbidity of SAD and depression (Schneier, Johnson, 
Hornig, Liebowitz, & Weissman, 1992). However, almost none have examined 
changes in affect more generally, despite the theoretical importance of positive 
and negative affect in explaining the distinct and overlapping features of anxiety 
and depression, respectively (Clark & Watson, 1991). Therefore, it is also hoped 
that future outcome research will incorporate measures of affect, so that any fu-
ture editions of this review might make informed recommendations for treating 
clients with SAD with prominent negative affect.
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