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REVIEW ARTICLE

Cognitive behaviour therapy for social anxiety disorder: a systematic review 
and meta-analysis investigating different treatment formats
Matthew Halla, Aileen Luo b, Navjot Bhullar a,c, Karen Moses d and Bethany M. Wootton a,b

aDepartment of Psychology, University of New England, Armidale, Australia; bDiscipline of Clinical Psychology, University of Technology 
Sydney, Sydney, Australia; cPsychology, Charles Sturt University, Orange, Australia; dSchool of Psychology, Western Sydney University, 
Penrith, Australia

ABSTRACT
Objective: Cognitive behaviour therapy (CBT) for social anxiety disorder (SAD) can be delivered 
through several modalities, including individually-administered CBT (ICBT), group-based CBT 
(GCBT), and CBT delivered remotely (RCBT). We synthesised the current literature on ICBT, 
GCBT, and RCBT approaches in adults with SAD, and compared their relative effectiveness 
using a meta-analytic approach.
Method: This review included randomised controlled trials comparing a disorder specific CBT 
monotherapy (ICBT, GCBT, or RCBT) to a non-active control group in adults with diagnosed 
SAD. Eligible studies were searched through PsycINFO, Scopus, and EMBASE databases to 
April 2023. A total of 37 studies met the inclusion criteria (with 55 between-group comparisons; 
N = 3234). Between-group effect sizes were conducted using random effects models.
Results: Analyses indicated that RCBT (k = 23; g = 0.90; 95% CI = 0.74–1.06) and ICBT (k = 17; 
g = 0.95; 95% CI = 0.66–1.23) demonstrated large effects, while GCBT demonstrated medium 
effects (k = 15; g = 0.71; 95% CI = 0.49–0.94). The groups, however, did not differ significantly 
(Q2 = 2.17, p > .05).
Conclusions: This study builds on the existing literature demonstrating the efficacy of these 
treatment approaches.

KEY POINTS
What is already known about this topic:
(1) Cognitive behaviour therapy (CBT) is an effective treatment for adults with social anxiety 

disorder (SAD).
(2) CBT for SAD can be delivered using a variety of treatment approaches.
(3) Individually-administered CBT, group-based CBT and remotely-delivered CBT are the pri

mary treatment modalities.
What this topic adds:
(1) This study compared the effectiveness of different CBT delivery methods.
(2) Individually-administered CBT and remotely delivered CBT result in large effect sizes, while 

group-based CBT results in medium effect sizes.
(3) Individually-administered CBT, group-based CBT and remotely-delivered CBT can be deliv

ered with equal confidence based on client preference.
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Social anxiety disorder (SAD) is characterised by an 
intense fear of negative evaluation (American 
Psychiatric Association, 2022). This fear results in an 
individual avoiding feared situations or enduring 
them with intense anxiety/distress (American 
Psychiatric Association, 2022). The lifetime prevalence 
of SAD is estimated to be approximately 11% and most 
individuals tend to develop SAD during adolescence 
(Kessler et al., 2012). The course of SAD is often chronic 
(Keller, 2006) and it has high levels of comorbidity 

(Ruscio et al., 2008). Symptoms of SAD can significantly 
reduce quality of life (Kroenke et al., 2007; Ruscio et al.,  
2008) and SAD results in a considerable social and 
economic burden (Dams et al., 2017; Stuhldreher 
et al., 2014). Symptoms of SAD are generally under- 
recognised and under-treated with psychological 
interventions (Kroenke et al., 2007; Ruscio et al., 2008).

Multiple meta-analyses now demonstrate the effi
cacy of cognitive-behaviour therapy (CBT) for SAD 
(Carpenter et al., 2018; Mayo-Wilson et al., 2014). This 
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treatment has also been shown to be effective in rou
tine care (i.e., effectiveness studies) (Hans & Hiller,  
2013). CBT for SAD typically involves cognitive inter
ventions, such as cognitive restructuring or beha
vioural experiments to address maladaptive thinking 
and/or behavioural interventions such as exposure to 
reduce avoidance behaviours (Stein & Stein, 2008). CBT 
for SAD has also been shown to be durable (Kindred 
et al., 2022). As a result, CBT is recommended as a first 
line treatment for SAD in various clinical practice 
guidelines including the National Institute for Health 
and Care Excellence (NICE, 2013) and Royal Australian 
and New Zealand College of Psychiatrists (Andrews, 
Bell, et al., 2018).

Despite the demonstrated efficacy and effec
tiveness of CBT for SAD across multiple treatment 
formats, there is significant variability in the deliv
ery of the interventions provided across the litera
ture. These different treatment formats can be 
broadly classified into three categories: 1) indivi
dual face-to-face CBT (ICBT), where a single thera
pist provides treatment to a single client within 
the same therapy office; 2) group face-to-face CBT 
(GCBT), where multiple clients are treated simulta
neously by one or more therapists; and 3) remote 
CBT (RCBT) modalities, where the intervention is 
provided without the client and the therapist 
being physically present in the same room. This 
may include internet-delivered CBT, bibliotherapy- 
delivered CBT, or videoconferencing delivered CBT.

Each of the treatment approaches have obvious 
advantages and disadvantages. For example, ICBT 
arguably has the strongest research base, and 
reflecting this ICBT is recommended as the first 
line treatment approach for SAD in the NICE 
guidelines (NICE, 2013). This approach has demon
strated large pooled effect sizes in meta-analytic 
studies (Mayo-Wilson et al., 2014). The main limita
tion of ICBT is that it is costly to deliver in terms 
of therapist time, often requiring 12–16 sessions 
with the therapist (Mörtberg et al., 2007).

GCBT offers potentially a more cost-effective 
approach when compared with ICBT given multi
ple clients can be treated simultaneously. Given 
that a large part of the treatment for SAD involves 
exposure to social settings, GCBT may also have 
positive therapeutic benefits. GCBT has consider
able empirical support, demonstrating large 
pooled effects (Mayo-Wilson et al., 2014). 
However, despite the demonstrated efficacy of 
GCBT for SAD, this treatment approach is not cur
rently recommended by the NICE guidelines as 
a first line treatment for SAD (NICE, 2013). There 

is also some research to indicate that GCBT is less 
clinically effective than ICBT (Stangier et al., 2003). 
This may be because group-based treatments are 
seen as less acceptable to participants than other 
treatment modalities (Black et al., 2023) or due to 
the potential for less therapist time with each 
group participant in group-based treatments.

Remote treatment can be delivered in either 
a high intensity or low-intensity format. High 
intensity remote interventions are analogous to 
standard face-to-face treatment and provide inter
ventions in real time, using either video- 
conferencing or the telephone to conduct the ses
sion. Several small-scale studies have demon
strated that CBT for SAD can be delivered 
effectively using this treatment methodology 
(Matsumoto et al., 2018; Yuen et al., 2013). While 
this format of intervention overcomes many of the 
barriers that individuals face when trying to access 
CBT interventions, it is similar to ICBT in terms of 
cost of delivery.

Low intensity remote interventions provide the 
patient with standardised, largely self-help materi
als, which are often supplemented with asynchro
nous clinician support. This clinician support is 
generally provided via email, telephone, or text 
messaging services. Several meta-analyses have 
now examined the efficacy of low intensity remote 
treatments for SAD and have demonstrated large 
effect sizes (Andrews, Basu, et al., 2018; 
Kampmann, Emmelkamp, & Morina, 2016). Other 
studies have demonstrated that such interventions 
are equivalent to ICBT for SAD (Andrews et al.,  
2011; Botella et al., 2010), and have high levels 
of acceptability (Aydos et al., 2009; Dear et al.,  
2016). While such interventions can be costly to 
set up (Klein et al., 2011), once established the 
intervention can be widely disseminated as part 
of routine care (Titov et al., 2020). Given that the 
majority of the intervention is automated, it is 
thus standardised, and may protect against thera
pist drift (Speers et al., 2022; Waller & Turner,  
2016). However, this treatment modality may be 
affected by client motivation due to the largely 
self-help nature of the intervention.

A meta-analysis by Mayo-Wilson et al. (2014) 
examined the pooled efficacy of various pharma
cological and psychological interventions for SAD 
including individual, group, and remote treatment 
modalities. They found large effect sizes for ICBT 
(g = 1.19), GCBT (g = 0.92) and RCBT treatments 
with support (g = 0.86), and a moderate effect 
size for RCBT treatment without support (g =  
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0.75). While this is an important contribution to 
the literature there are a number of important 
limitations to this study. First, this meta-analysis 
included studies that did not confirm SAD with 
a structured diagnostic interview, thus results 
may not be generalisable to those with SAD. 
Second, much research, including studies with 
large sample sizes (Boettcher et al., 2018; Clark 
et al., 2023; Neufeld et al., 2020) have been pub
lished since this 2014 meta-analysis was con
ducted, and thus an update based on this new 
literature is required. Third, Mayo-Wilson et al. 
(2014), did not examine moderators of treatment 
outcome across the different CBT modalities. Given 
the limitations of the existing literature, the aim of 
the current review was to evaluate the effective
ness of CBT for SAD by examining the relative 
pooled effect sizes for the three primary treatment 
modalities of CBT for SAD (ICBT, GCBT, and RCBT). 
A secondary aim was to examine potential 
exploratory moderators of treatment outcome. 
We examined a range of moderators, 
including year of publication, mean age of the 
sample, proportion of female participants in the 
sample, treatment duration, type of data analysis 
(intention-to-treat or completer analysis), risk of 
bias and type of guidance (clinician-guided or self- 
guided) in RCBT interventions. We anticipate that 
the findings from this review might assist in treat
ment planning of adults with SAD.

Method

Design and search strategy

Relevant studies were identified through PsycINFO, 
Scopus and EMBASE databases. The search terms 
used were “cognitive therap*” OR “behavio* therap*” 
OR “cognitive behavior* therap*” OR “cbt” OR “treat
ment” AND “social anxiety” OR “social phobia” AND 
“rct” OR “randomi* control* trial” OR “trial”. See 
Supplementary Table 1 for search terms used in 
each database. The reference list of each study that 
met all screening criteria were examined to identify 
other potentially relevant studies and no other refer
ences were examined. The initial search was con
ducted in 2018 by author [MH]. Another author [BW] 
updated the search on 24 April 2023. No unpublished 
data were included in this study. There were no lim
itations placed on the search. The review was not pre- 
registered and a review protocol was not prepared. 
The PRISMA checklist is outlined in Supplementary 
Table 2.

Selection criteria

Eligible studies were required to satisfy the following 
criteria: 1) a study published in a peer reviewed jour
nal; 2) the study must be a randomised controlled trial 
(RCT) comparing a disorder-specific CBT treatment to 
a non-active control group (i.e., waitlist control 
groups); 3) participants required a primary diagnosis 
of SAD confirmed by a semi-structured or structured 
diagnostic interview; 4) the study must be published in 
the English language; 5) the study must use cognitive 
and/or behavioural interventions and at a minimum 
challenge maladaptive thoughts and/or use an expo
sure-based intervention; 6) the study must use a SAD 
specific severity scale as a primary outcome measure 
(see below) and report outcomes for individuals with 
SAD vs. other psychiatric disorders separately; 7) parti
cipants were all aged at least 18 years of age and the 
sample targeted the general adult population rather 
than specific subgroups of adults (i.e., young adults or 
older adults); 8) the intervention must be solely ICBT, 
GCBT or RCBT rather a combination of different 
approaches; and 9) means, standard deviations and 
sample sizes, for pre- and post-intervention for all 
groups, were reported.

When studies did not specify a primary outcome 
measure or had multiple primary outcome measures, 
data from the clinician administered Liebowitz Social 
Anxiety Scale (LSAS; Liebowitz, 1987); were extracted 
where possible, followed by the self-report version of 
the LSAS if the clinician-administered version was not 
available. If either version of the LSAS was not avail
able, then data from other outcome measures, such as 
the Social Interaction Anxiety Scale (SIAS; Mattick & 
Clarke, 1998), the Brief Social Phobia Scale (Davidson 
et al., 1997), the Fear of Negative Evaluation scale 
(Weeks et al., 2005), and/or Social Avoidance and 
Distress Scale (Watson & Friend, 1969) were extracted.

Data collection and analysis

Studies were extracted from the relevant database to 
Endnote and then exported to a Microsoft Excel 
spreadsheet where results from each database were 
combined, duplicates were identified and removed, 
and studies were screened against the inclusion and 
exclusion criteria. The final search was conducted by 
the last author (BW) with 10% of the entries reviewed 
at title/abstract and full text stages by another author 
(NB). Any discrepancies were resolved via discussion; 
inter-rater reliability analyses were not conducted. 
Data were extracted into a developed Excel spread
sheet for a range of categories, including (i) Author 
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name and year of publication, (ii) Country that the 
study was conducted in, (iii) number of active treat
ment groups. (iv) treatment modality (ICBT, GCBT, 
RCBT), (v) number of participants, (vi) primary outcome 
measure, (vii) mean age of sample, (viii) percentage of 
females in the sample, (ix) type of control group used, 
(x) duration of treatment (in weeks), type of analysis 
(intention to treat or completer analysis), and (xi) out
come data (i.e., post-treatment means and standard 
deviations, standard difference in means, or effect 
sizes). All extracted data were independently checked 
by a second author.

Effect size data were analysed with Comprehensive 
Meta-Analysis Version 3.0 (Borenstein et al., 2013). 
Between-group analyses were conducted using ran
dom effects models and intention-to-treat data were 
used wherever possible. Between-group analyses are 
comparisons between the two groups at a particular 
time-point (i.e., post-treatment). To obtain between- 
groups effect sizes, it was necessary to first compute 
Cohen’s d, this was subsequently converted to 
Hedge’s g via the correction factor J. This conversion 
is used to control for the overestimation of the popu
lation parameter in smaller sample sizes that occurs 
with effect size estimates using Cohen’s d (Borenstein 
et al., 2009). Effect sizes are interpreted as 0.2 (small 
effect), 0.5 (medium effect), and 0.8 (large effect) 
(Cohen, 1988). Larger g values correspond to greater 
overall treatment effect. The between-group effect 
was firstly calculated for all the CBT studies, the treat
ment type (ICBT, GCBT, RCBT) was then examined as 
a moderator. Where there were two or more active 
treatment groups in an included study, the between- 
group effect size was calculated for each active group 
using the same waitlist control group as the 
comparator.

The Q test and I2 statistic were used to identify and 
evaluate the significance of heterogeneity within the 
dataset, respectively. A significant Q test indicates the 
presence of heterogeneity, while I2 quantifies how 
much heterogeneity is present. I2 values up to 25% 
indicate low, 50% moderate, and 75% or greater indi
cate high heterogeneity, respectively (Higgins et al.,  
2003). Publication bias was assessed using Egger’s 
regression intercept (Egger et al., 1997) and Duval 
and Tweedie’s trim and fill method (Duval & Tweedie,  
2000), which removes the most extreme studies by 
substituting a mirror-image that yields an unbiased 
estimate of effect size generated by the dataset 
(Borenstein et al., 2009). The “one-study removed” 
method was used to analyse the impact of each 
study on the summary effect; this method systemati
cally removes one study and re-computes the analysis 

to examine the change in overall effect size caused by 
each study.

Moderator analyses were conducted for each mod
ality separately. Continuous moderators included year 
of publication, mean age in study, percentage female 
participants in the study, and treatment duration (in 
weeks), and were examined using meta-regression. In 
the analyses for treatment duration, studies that did 
not used a fixed number were excluded. Categorical 
moderators included data analysis type (i.e., intention 
to treat or completer), and study risk of bias, and were 
examined by exploring group differences based on the 
Q statistic. Type of guidance (clinician-guided or self- 
guided) was also examined in the RCBT moderator 
analyses.

Risk of Bias

Risk of bias (RoB) was assessed with the Cochrane risk- 
of-bias tool for randomised controlled trials (Version 2) 
(Sterne et al., 2019). The RoB tool assesses bias asso
ciated with 1) the randomisation process, 2) deviations 
from the intended intervention, 3) missing data, 4) 
measurement of outcome, and 5) selection of the 
reported results. Only part 2 of Domain 2 was rated 
given it is generally impossible to blind treatment 
conditions in psychological studies. RoB was assessed 
by the last author (BW) and 10% were co-rated by 
another author (KM). Any discrepancies were resolved 
through discussion.

Results

Study selection

The initial search yielded 5259 studies and two addi
tional records were identified through reference list 
searches of included studies (N = 5261). The 5261 stu
dies were examined for duplicates, and 1695 were 
removed following which, abstracts of 3563 were 
reviewed and 3466 studies were excluded. This left 
99 studies for full text review, following which 37 
studies met inclusion criteria and were included in 
the meta-analysis. The PRISMA flow diagram is out
lined in Figure 1.

Study characteristics

Details of all included studies are outlined in 
Table 1. Thirty-seven studies (with 55 between- 
group comparisons) comprising a total of 3234 
participants (n = 2057 in treatment groups and 
n = 1177 in control groups) were included in the 
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final analysis. On average, participants were aged 
in their early thirties [mean age range was 24.92  
years (Wang et al., 2020) to 46.57 years (Newman 
et al., 1994)]. The majority of the sample was 
female [range 35% (Alden & Taylor, 2011) to 82% 
(Botella et al., 2010)]. There were 17 ICBT treat
ment conditions, 15 GCBT treatment conditions, 
and 23 RCBT conditions included in the study. All 
control groups consisted of waitlist controls. RCBT 
conditions primarily included internet-delivered 
CBT (18/23; 78.26%), as well as bibliotherapy- 
administered CBT (3/23; 13.04); application- 
delivered CBT (1/23; 4.35%) and mixed remote 
CBT methodologies 1/23; 4.35%). 15/23 (65.22%) 
of these interventions were delivered with some 
clinician-guidance and 8/23 (34.78) were self- 
guided interventions.

Risk of bias

The risk of bias (RoB) assessment for each study is 
outlined in Supplement 3. A summary of the RoB 
assessment is outlined in Figure 2. For Domain 1 (ran
domisation process), Domain 2 (deviations from the 
intended intervention) and Domain 3 (missing data), 
the majority of studies were classified as “low risk”. For 
Domain 4 (measurement of outcome), there was 
a roughly equal number of “low risk” (43.24%) and 
“high risk” (48.65%) studies. For Domain 5 (selection 
of the reported results), none of the studies were 
classified as “high risk”, and as such was a strength of 
these included studies. Overall, 2/37 studies (5.41%) 
were classified as “low risk” of bias, 13/37 studies 
(35.14%) were classified as having “some concerns”, 
and 22/37 studies (59.46%) were classified as “high 
risk”.

Figure 1. Study flow using PRISMA.

AUSTRALIAN PSYCHOLOGIST 5



Meta-analytic findings

Table 2 provides a summary of meta-analytical results 
and findings for each treatment comparison are 
described below:

CBT vs. control
The pooled between-group effect size for all CBT inter
ventions was large at post-treatment (k = 55; g = 0.87; 
95% CI = 0.75 to 0.99). The Q statistic was significant 
(p < .01) and heterogeneity was moderate across 

studies (I2 = 67.35), indicating significant variability in 
outcomes between the studies. Sensitivity analyses 
using the one-study removed method indicated the 
outcome was robust. Egger’s regression test indicated 
no issues with publication bias (t = 1.62, df = 53, 
p > .05) and no studies were trimmed from the analysis 
using Duval and Tweedie’s trim and fill method.

The pooled effect sizes at post-treatment for 
each type of intervention (ICBT, GCBT, and RCBT) 
are noted in the following sections. The difference 
between each type of intervention was not 

Table 1. Characteristics of included studies.

Study

Treatment modal
ity and number of 

groups in each 
modality

Country
Number of included 

active groups ICBT GCBT RCBT N
Outcome 
measure

Mean 
age

% 
female

Treatment dura
tion (weeks) Data type

Alden and Taylor (2011) CAN 1 – 1 – 50 SIAS 34.7# 35# 12 ITT
Anderson et al. (2013) USA 2 1 1 – 75 BFNE 39.0 62 8 Completer
Beidel et al. (2014) USA 1 1 – – 60 BSPS 36.1# 44# 12 ITT
Bell et al. (2012) NZL 1 – – 1 37 LSAS 33.6^ 73^ 12 NR
Berger et al. (2009) CHE 1 – – 1 52 LSAS 28.9 56 10 ITT
Boettcher et al. (2018) Multiple 2 – – 2 209 LSAS 35.4 77 7 Completer
Botella et al. (2010) ESP 1 – – 1 65 BFNE 25.9# 82# Varied Completer
Bouchard et al. (2017) CAN 2 2 – – 59 LSAS 34.5 73 14 ITT
Caetano et al. (2018) BRA 1 1 – – 39 SPIN 29.6 74 16 Completer
Carlbring et al. (2007) SWE 1 – – 1 57 SIAS 32.4# 59# 9 ITT
Clark et al. (2006) GBR 2 2 – – 62 LSAS 32.0 44 14 ITT
Clark et al. (2023) GBR 2 1 – 1 102 Composite 32.2 52 14 ITT
Furmark et al. (2009) SWE 2 – – 2 120 LSAS NA NA 9 ITT
Goldin et al. (2016) USA 1 – 1 – 72 LSAS 34.1# 56# 12 ITT
Goldin et al. (2012) USA 1 1 – – 75 LSAS* 33.4# 47 16 ITT
Gruber et al. (2001) USA 1 – 1 – 36 BFNE 41.7^ 52^ 12 Completer
Härtling et al. (2016) DEU 1 – 1 – 62 LSAS 37.7^ 81^ 1 ITT
Hope et al. (1995) USA 2 – 2 – 33 SADS 34.3 50 12 Completer
Kählke et al. (2019) DEU 1 – – 1 200 SIAS 26.7 62 10 ITT
Kampmann, Emmelkamp, 

Hartanto, et al. (2016)
NLD 2 2 – – 60 LSAS* 36.9 63 10 ITT

Kocovski et al. (2013) CAN 1 – 1 – 84 SPIN 32.6# 53# 12 ITT
Ledley et al. (2009) USA 1 1 – – 38 LSAS 34.9 58 20 Completer
Leichsenring et al. (2013) DEU 1 1 – – 288 LSAS 34.9# 54# 25.8 ITT
Mattick and Clarke (1998) AUS 3 – 3 – 43 SIAS 41 54 6 Completer
Neufeld et al. (2020) BRA 2 1 1 – 86 FNE NA NA 16 ITT
Newman et al. (1994) USA 1 – 1 – 33 SADS 46.6 50 8 Completer
Rapee et al. (2007) AUS 3 – 1 2 224 SIAS 35.5 50 12 ITT
Schulz et al. (2016) Multiple 2 – – 2 149 SIAS 35.8 53 12 ITT
Schweden et al. (2016) DEU 1 1 – – 40 LSAS 26.1# 40# Varied Completer
Stangier et al. (2003) DEU 2 1 1 – 71 SIAS 38.8 49 15 Completer
Stangier et al. (2011) DEU 1 1 – – 79 LSAS 34.6# 44.7# 20 ITT
Stolz et al. (2018) CHE 2 – – 2 150 LSAS NA 63 12 ITT
Thew et al. (2022) HKG 1 – – 1 44 LSAS 33.1 70 14 ITT
Titov, Andrews, Schwencke, 

et al. (2008)
AUS 1 – – 1 99 SIAS 38.1 59 10 ITT

Titov, Andrews, and 
Schwencke (2008)

AUS 1 – – 1 81 SIAS 36.8 63 10 ITT

Titov, Andrews, Choi, et al. 
(2008)

AUS 2 – – 2 96 SIAS 38.0 61 10 ITT

Wang et al. (2020) CHN 2 – – 2 104 SIAS 24.92 70 8 Completer

CAN = Canada; USA = United States of America; NZL = New Zealand; CHE = Switzerland; ESP: = Spain; BRA = Brazil; SWE= Sweden; GBR = United Kingdom; 
DEU = Germany; NLD = Netherlands; AUS = Australia; HKG = Hong Kong; CHN = China. SIAS = Social Interaction Anxiety Scale (Mattick & Clarke, 1998); 
BFNE = Brief Fear of Negative Evaluation (Leary, 1983); BSPS = Brief Social Phobia Scale (Davidson et al., 1997); LSAS = Liebowitz Social Anxiety Scale 
(Liebowitz, 1987); SPIN = Social Phobia Inventory (Connor et al., 2000); FNE = Fear of Negative evaluation Scale (Watson & Friend, 1969). *indicates that 
the self-report version of the LSAS was used. Mixed data type indicates that both intention-to-treat and completer analysis reported. ITT = Intention to 
treat. N: = Not reported (completer analysis assumed). #Indicates demographic data reported for the treatment group only. ^ indicates that demographic 
data contains participants from other (not included) treatment groups. NA = Demographics not available in a format that is amenable to entry into the 
table. Varied indicates that the number of weeks of treatment varied across participants.
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statistically significant (Q2 = 2.17, p > .05), indicating 
that each of the pooled effects did not differ statis
tically. The funnel plot is outlined in Figure 3.

ICBT vs. control
The pooled between-group effect size for ICBT inter
ventions was large at post-treatment (k = 17; g = 0.95; 
95% CI = 0.66 to 1.23). The Q statistic was significant 
(p< .01) and heterogeneity was high across studies (I2  

= 77.55), which indicates significant variability in out
comes between the studies. Sensitivity analyses using 
the one-study removed method indicated the out
come was robust. Egger’s regression test indicated no 
issues with publication bias (t = 0.62, df = 15, p > .05) 
and no studies were trimmed from the analysis.

Meta-regression analyses indicated that the mean 
age of the sample was a significant predictor of 
between-group treatment effects at post-treatment 
(k = 16; Q(1) = 5.80, p = 0.016), with those with older 
samples having a smaller between-group effect size. 
There was also a significant difference in the between- 
group effect sizes depending on the risk of bias classi
fication (Q2 = 24.429, p < .001). “Low risk” studies had 
the highest effect size (k = 1; g = 2.36; 95% CI: 1.792– 
2.923), followed by those with “some concerns” (k = 8; 
g = 0.95; 95% CI: 0.602–1.301), and “high risk” studies 
(k = 8; g = 0.73; 95% CI: 0.406–1.061).

Year of publication (k = 17; Q(1) = 1.21, p = 0.272), 
percentage of female participants (k = 16; Q(1) = 0.15, 
p = 0.695), treatment duration (k = 16; Q(1) = 0.02, 
p = 0.896) and data type (Q1 = 0.830, p = .362) did not 
moderate ICBT outcomes.

GCBT vs. control
The pooled between-group effect size at post- 
treatment for GCBT was medium at post-treatment (k  
= 15; g = 0.71; 95% CI = 0.49 to 0.94). The Q statistic was 
significant (p = .02) and heterogeneity was moderate 
across studies (I2 = 49.45), which indicates moderate 
variation in outcomes between the included studies. 
Sensitivity analyses using the one-study removed 

method indicated the outcome was robust. Egger’s 
regression test indicated no issues with publication 
bias (t = 0.22, df = 13, p > .05), and no studies were 
trimmed from the analysis.

Meta-regression analyses indicated that the mean 
age of the sample was a significant predictor of 
between-group treatment effects at post-treatment 
(k = 14; Q(1) = 4.48, p = 0.034), with those with older 
samples having a smaller between group effect size. 
Year of publication (k = 15; Q(1) = 1.64, p = 0.201), per
centage of female participants (k = 14; Q(1) = 2.53, 
p = 0.112), treatment duration (k = 15; Q(1) = 1.63, 
p = 0.201), data type (Q1 = 2.177, p = .140), and risk of 
bias classification (Q1 = 0.121, p = .728) did not moder
ate GCBT outcomes.

RCBT vs. control
The pooled between-group effect size at post- 
treatment for RCBT was large at post-treatment 
(k = 23; g = 0.90; 95% CI = 0.74 to 1.06). The Q statistic 
was significant (p < .01), and heterogeneity was mod
erate across studies (I2 = 65.15), which indicates some 
variation in outcome between the included studies. 
Sensitivity analyses using the one-study removed 
method indicated the outcome was robust. Egger’s 
regression test indicated some potential issues with 
publication bias (t = 3.43, df = 21, p = .001); however, 
no studies were trimmed from the analysis.

Meta-regression analyses indicated that the dura
tion of treatment was a significant predictor of 
between-group treatment effects at post-treatment 
(k = 22; Q(1) = 4.91, p = 0.027), with those with longer 
durations having a larger between group effect size. 
There was also a significant difference between the 
two data types (Q1 = 5.796, p = .016) with those using 
an intention-to-treat approach having a larger 
between-group effect size (k = 16; g = 0.99; 95% CI: 
0.775–1.211) than the studies using a completer ana
lysis (k = 7; g = 0.67; 95% CI: 0.512–0.819). Additionally, 
there was a significant difference between the risk of 
bias levels (Q2 = 37.713, p < .001). “Low risk” studies 

Figure 2. RoB summary.
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Table 2. Summary of meta-analytic results.

Study Subgroup
Hedges’s 

g
Standard 

error Variance
Lower 
limit

Upper 
limit z-value

p- 
value

Relative 
weight

GCBT:
Alden and Taylor (2011) GCBT 1.71 0.33 0.11 1.07 2.35 5.22 0.00 6.59
Anderson et al. (2013) GCBT 0.73 0.29 0.08 0.17 1.29 2.54 0.01 7.51
Goldin et al. (2016) GCBT 1.36 0.26 0.07 0.85 1.87 5.24 0.00 8.26
Goldin et al. (2012) GCBT 1.10 0.37 0.14 0.37 1.83 2.95 0.00 5.67
Härtling et al. (2016) GCBT 0.35 0.25 0.06 −0.15 0.85 1.39 0.16 8.37
Hope et al. (1995) GCBT (Cognitive + exposure) 0.55 0.41 0.17 −0.26 1.36 1.33 0.18 4.99
Hope et al. (1995) GCBT (Exposure only) 1.25 0.47 0.22 0.33 2.18 2.65 0.01 4.17
Kocovski et al. (2013) GCBT 0.79 0.23 0.05 0.33 1.24 3.40 0.00 9.01
Mattick et al. (1989) GCBT (Cognitive and 

exposure combined)
0.10 0.43 0.18 −0.74 0.94 0.22 0.82 4.76

Mattick et al. (1989) GCBT (Cognitive restructuring 
only)

0.55 0.45 0.20 −0.32 1.43 1.24 0.22 4.48

Mattick et al. (1989) GCBT (Exposure only) 0.29 0.43 0.19 −0.56 1.13 0.66 0.51 4.73
Neufeld et al. (2020) GCBT 0.53 0.26 0.07 0.02 1.04 2.05 0.04 8.21
Newman et al. (1994) GCBT 0.32 0.38 0.14 −0.42 1.06 0.85 0.40 5.63
Rapee et al. (2007) GCBT 0.70 0.19 0.04 0.32 1.08 3.59 0.00 10.12
Stangier et al. (2003) GCBT 0.22 0.29 0.08 −0.35 0.79 0.77 0.44 7.48
ICBT:
Anderson et al. (2013) ICBT 0.57 0.28 0.08 0.01 1.13 2.00 0.05 6.04
Beidel et al. (2014) ICBT 1.28 0.30 0.09 0.69 1.86 4.29 0.00 5.91
Bouchard et al. (2017) ICBT (In-vivo exposure) 0.93 0.32 0.10 0.30 1.55 2.90 0.00 5.69
Bouchard et al. (2017) ICBT (Virtual reality exposure) 1.19 0.35 0.12 0.50 1.88 3.39 0.00 5.38
Caetano et al. (2018) ICBT 1.38 0.35 0.12 0.69 2.07 3.93 0.00 5.37
Clark et al. (2023) ICBT 2.36 0.29 0.08 1.79 2.92 8.17 0.00 6.00
Clark et al. (2006) ICBT (Cognitive therapy) 2.47 0.41 0.17 1.67 3.28 6.02 0.00 4.82
Clark et al. (2006) ICBT (Exposure + applied 

relaxation)
0.86 0.32 0.10 0.23 1.49 2.68 0.01 5.68

Goldin et al. (2012) ICBT 0.45 0.23 0.05 0.00 0.91 1.96 0.05 6.56
Kampmann, Emmelkamp, 

Hartanto, et al. (2016)
ICBT (In-vivo exposure) 0.88 0.33 0.11 0.24 1.51 2.70 0.01 5.63

Kampmann, Emmelkamp, 
Hartanto, et al. (2016)

ICBT (Virtual reality exposure) 0.13 0.31 0.10 −0.48 0.74 0.41 0.68 5.78

Ledley et al. (2009) ICBT 0.81 0.34 0.12 0.14 1.48 2.38 0.02 5.48
Leichsenring et al. (2013) ICBT 0.99 0.14 0.02 0.72 1.26 7.17 0.00 7.36
Neufeld et al. (2020) ICBT 0.30 0.26 0.07 −0.21 0.81 1.16 0.25 6.28
Schweden et al. (2016) ICBT 1.11 0.33 0.11 0.46 1.76 3.32 0.00 5.55
Stangier et al. (2003) ICBT 0.01 0.29 0.09 −0.57 0.58 0.03 0.98 5.95
Stangier et al. (2011) ICBT 0.79 0.23 0.05 0.34 1.25 3.42 0.00 6.56
RCBT:
Bell et al. (2012) RCBT (Internet; CG) 0.70 0.36 0.13 0.00 1.40 1.96 0.05 3.01
Berger et al. (2009) RCBT (Internet; CG) 0.88 0.29 0.08 0.31 1.45 3.02 0.00 3.73
Boettcher et al. (2018) RCBT (Internet + App; SG) 0.74 0.17 0.03 0.40 1.08 4.25 0.00 5.31
Boettcher et al. (2018) RCBT (Internet; SG) 0.59 0.17 0.03 0.25 0.92 3.40 0.00 5.34
Botella et al. (2010) RCBT (Internet; SG) 0.50 0.27 0.07 −0.03 1.03 1.85 0.06 3.97
Carlbring et al. (2007) RCBT (Internet; CG) 1.29 0.29 0.08 0.73 1.86 4.48 0.00 3.77
Clark et al. (2023) RCBT (Internet; CG) 2.18 0.28 0.08 1.63 2.73 7.79 0.00 3.87
Furmark et al. (2009) RCBT (Bibliotherapy; SG) 0.79 0.23 0.05 0.34 1.24 3.42 0.00 4.52
Furmark et al. (2009) RCBT (Internet; G) 0.78 0.23 0.05 0.33 1.23 3.40 0.00 4.52
Kählke et al. (2019) RCBT (Internet; SG) 0.53 0.14 0.02 0.25 0.81 3.67 0.00 5.75
Rapee et al. (2007) RCBT (Bibliotherapy; CG) 0.73 0.20 0.04 0.34 1.11 3.70 0.00 4.99
Rapee et al. (2007) RCBT (Bibliotherapy; SG) 0.53 0.19 0.04 0.15 0.91 2.72 0.01 5.02
Schulz et al. (2016) RCBT (Internet; CG; Group 

discussion)
0.83 0.23 0.05 0.38 1.28 3.63 0.00 4.53

Schulz et al. (2016) RCBT (Internet; CG; Individual 
feedback)

1.21 0.24 0.06 0.75 1.67 5.11 0.00 4.42

Stolz et al. (2018) RCBT (App; CG) 0.80 0.23 0.05 0.35 1.25 3.50 0.00 4.52
Stolz et al. (2018) RCBT (Internet; CG) 0.78 0.23 0.05 0.33 1.23 3.39 0.00 4.53
Thew et al. (2022) RCBT (Internet; CG) 2.35 0.40 0.16 1.57 3.13 5.92 0.00 2.67
Titov, Andrews, Schwencke, et al. 

(2008)
RCBT (Internet; CG) 1.28 0.24 0.06 0.80 1.75 5.28 0.00 4.36

Titov, Andrews, Choi, et al. (2008) RCBT (Internet; CG) 0.96 0.26 0.07 0.45 1.46 3.72 0.00 4.15
Titov, Andrews, Choi, et al. (2008) RCBT (Internet; SG) 0.34 0.25 0.06 −0.15 0.82 1.37 0.17 4.28
Titov, Andrews, and Schwencke 

(2008)
RCBT (Internet; CG) 0.85 0.21 0.04 0.45 1.26 4.09 0.00 4.82

Wang et al. (2020) RCBT (Internet; CG) 1.14 0.29 0.08 0.58 1.70 4.01 0.00 3.80
Wang et al. (2020) RCBT (Internet; SG) 0.87 0.26 0.07 0.37 1.38 3.38 0.00 4.13
Overall – 0.87 0.06 0.00 0.74 0.99 13.84 0.00 –

Overall pooled GCBT – 0.71 0.11 0.01 0.49 0.94 6.24 0.00 –
Overall pooled ICBT – 0.95 0.14 0.02 0.66 1.23 6.56 0.00 –
Overall pooled RCBT – 0.90 0.08 0.01 0.74 1.06 10.87 0.00 –

GCBT: Group cognitive behavioural therapy. ICBT: Individually administered cognitive behavioural therapy; RCBT: Remotely delivered cognitive behavioural 
therapy. CG: Clinician-guided intervention; SG: Self-guided intervention.
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had the highest effect size (k = 2; g = 2.24; 95% CI: 
01.788–2.684), followed by those with “some con
cerns” (k = 4; g = 0.80; 95% CI: 0.538–1.055), and “high 
risk” studies (k = 17; g = 0.79; 95% CI: 0.659–0.912). 
Finally, there was a significant difference between the 
guidance levels with those studies using clinician- 
guided interventions having a larger between-group 
effect size (k = 15; g = 1.08; 95% CI: 0.864–1.295) than 
those using self-guided interventions (k = 8; g = 0.60; 
95% CI: 0.467–0.740) (Q1 = 13.383, p < .001). Year of 
publication (k = 23; Q(1) = 3.50, p = 0.061), mean age 
of the sample (k = 19; Q(1) = 0.02, p = 0.889) and per
centage of female participants (k = 21; Q(1) = 0.72, p =  
0.396) did not moderate treatment outcomes.

Discussion

This review study synthesised the available literature 
and conducted a meta-analysis to examine the effec
tiveness of different CBT modalities (ICBT, GCBT, and 
RCBT) for adults with SAD. The overall analysis indi
cated that CBT is a highly efficacious treatment, produ
cing large between-group effect sizes at post- 
treatment when compared with a waitlist control. The 
present study found large effect sizes for the ICBT and 

RCBT studies, and a medium effect size for GCBT stu
dies, albeit the differences between each intervention 
type were not statistically significant. The magnitude 
of effect sizes in the current study are largely consis
tent with the existing literature (Mayo-Wilson et al.,  
2014), however with a few notable exceptions, as dis
cussed below.

First, the pooled effect for GCBT was smaller in the 
current study (g = 0.71) compared with the Mayo- 
Wilson et al. (2014) study, which found a pooled effect 
of g = 0.92. A smaller effect size for GCBT treatment 
compared to ICBT treatments is consistent with studies 
demonstrating that ICBT outperforms GCBT (Stangier 
et al., 2003), and further controlled studies comparing 
the two approaches are needed to ensure individuals 
with SAD receive the most efficacious treatment. This is 
also important as recent research has found that GCBT 
is less acceptable to patients with SAD than either ICBT 
or RCBT (Black et al., 2023).

Second, the pooled effect for RCBT interventions 
(g = 0.90) was slightly larger than the effect sizes 
found in the Mayo-Wilson et al. (2014) study (g =  
0.75 without clinician support and g = 0.86 with clin
ician support). In the current study, moderator ana
lyses for clinician guidance were significant and 

Figure 3. Between-group effect sizes comparing CBT to control at post-treatment.
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indicated that clinician-guided interventions were 
more effective (g = 1.08) compared with self-guided 
interventions (g = 0.60). This finding is consistent with 
a recent meta-analysis of studies comparing clinician- 
guided and self-guided interventions for a variety of 
mental health disorders (Oey et al., 2023), however, 
this study also found that the differences were no 
longer significant at follow-up (Oey et al., 2023). 
Given these findings, it is important to examine the 
relative effect sizes of clinician-guided and self- 
guided treatments in controlled trial with longer fol
low-up periods.

The current study also has important implications for 
current SAD treatment guidelines. For example, the 
United Kingdom’s National Institute for Health and Care 
Excellence guidelines currently do not encourage the use 
of remote treatment unless there is a significant face-to- 
face component (NICE, 2013). The results of our study 
highlight that RCBT approaches may be a helpful initial 
treatment for SAD, as long as the remote service has 
initially undergone significant evaluation, and potentially 
that the intervention includes some level of clinician sup
port. The current study also indicated that duration was 
a significant predictor of outcome in RCBT interventions, 
with longer interventions having better outcomes. 
Reflecting this, it is possible that current treatment guide
lines for SAD may require updating. However, it is also 
important to examine optimal length of treatment in 
future studies in order to inform treatment planning.

While the current study adds to the existing literature 
and provides a contemporary analysis of the effectiveness 
of various CBT modalities for adults with SAD, it is impor
tant to consider these results in light of several limitations. 
First, the original search for this study was conducted in 
2018, which is prior to the widespread pre-registration of 
meta-analytic studies. Thus, for this reason the study was 
not pre-registered. Second, unpublished research was not 
included in this study, potentially increasing the risk of 
publication bias and influencing overall interpretability 
study outcomes. However, publication bias was assessed 
in the present study, therefore, minimising the potential 
risk of any publication bias caused by not including 
unpublished research. Third, in order to compare ICBT, 
RCBT and GCBT equally, this study only included RCTs that 
used a waitlist “passive” control group. Future research 
could include RCTs with active control groups and also 
limit the included studies to those with lower risk of bias. 
Finally, some of the moderator analyses were underpow
ered and these findings should be interpreted with cau
tion. The moderator analyses were exploratory and thus 
a more conservative p-value was not used. Future 
research could replicate the present findings and use 
a more stringent p-value (i.e., <0.01).

This present review builds on the current body of 
literature examining the relative comparability of three 
CBT modalities in the treatment of adults with SAD. It 
was found that compared to control conditions, ICBT 
and RCBT result in large treatment effects, while GCBT 
results in medium treatment effects. It is therefore 
recommended for future research to continue building 
on the evidence base through examining the compara
tive effectiveness of RCBT, ICBT, and GCBT in the treat
ment of individuals with SAD. In particular, controlled 
trials comparing the various treatment approaches are 
urgently required. Future research investigating who 
responds best to each type of treatment might assist 
health care providers in the delivery of evidence-based 
treatment for SAD in the most cost-efficient way.
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