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Background: Fear of Public Speaking (FOPS) or public speaking anxiety & type
of social anxiety and the single most commonly feared situain in the population.
FoPS is disabling with negative occupational, academic, ah social consequences,
reported by up to one third of the population. FOPS in adolesence and adulthood is
associated with an increased risk of developing generaliziesocial anxiety disorder with
further impairments. Since the last review on FoPS, a sigrdant number of randomized
controlled trials (RCTs) have been conducted assessing theffects of novel interventions
with innovative modes of delivery.

Objectives: The objectives of the present meta-analysis are to (1) examé the short and

long-term effects of psychological interventions aimed aFoPS on FOPS and generalized
social anxiety; (2) assess whether differences exist betwea technology-assisted modes

of delivery (e.g., Internet-delivered therapies) and moreaditional modes of delivering
treatment (e.g., face-to-face therapies); (3) investigatwhether differences in effect exist
between theoretical frameworks; (4) inspect the differeres in effect size between self-
report measures and other measures (i.e., physiological ahbehavioral); (5) examine
the effects of psychological interventions aimed at FoPS orsecondary outcome

measures (e.g., depression); and (6) investigate whether ‘@sleeper effect” is present
for psychological interventions for FOPS and generalizedosial anxiety.

Methods: The study investigates the effects of psychological inteentions for FOPS
through a quantitative meta-analysis of RCTs, using a rando-effects model.

Results: A total of 30 RCTs with 1,355 participants were included thragh systematic
searches of PsycINFO, MEDLINE, Web of Science, and Cochrargbrary. The majority
of the studies investigated the effects of cognitive or behadoral interventions. Nearly half
of the studies used active control groups (e.g., attention lacebo), whereas the other
half used passive (e.g., waitlist) controls. The overallfett of psychological interventions
for FOPS across 62 interventions was 0.74 (Hedgeg; 95% CI: 0.61-0.87) with low to
moderate heterogeneity. No difference in effect was found@oss theoretical frameworks.
The effects based on self-report measures were larger compad to physiological and
behavioral outcomes. Effects were robust against both acte and passive control

Frontiers in Psychology | www.frontiersin.org 1

March 2019 | Volume 10 | Article 488


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2019.00488
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2019.00488&domain=pdf&date_stamp=2019-03-15
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:omid.ebrahimi@student.uib.no
https://doi.org/10.3389/fpsyg.2019.00488
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.00488/full
http://loop.frontiersin.org/people/626950/overview
http://loop.frontiersin.org/people/262889/overview
http://loop.frontiersin.org/people/622695/overview
http://loop.frontiersin.org/people/627165/overview

Ebrahimi et al. Psychological Interventions for the FOPS

groups. Furthermore, psychological interventions for Fo® had a small to moderate
effect on generalized social anxiety disorderg(D 0.35; 95% CI: 0.22-0.48). The effect
of psychological interventions aimed at FOPS at follow-up &s large ¢ D 1.11, 95%
Cl: 0.90-1.31) and moderate to large for generalized socianxiety § D 0.70, 95%
Cl: 0.59-0.80). A sleeper effect was found for cognitive andbehavioral interventions,
indicating that patients continued to improve after treatrant termination. There were
some indications of publication bias.

Conclusions: Psychological interventions are effective in reducing F@&? Interventions
using technology-assisted modes of delivery are equally fefctive as traditional
face-to-face interventions in reducing FoPS. This nding Ighlights an opportunity
to increase access to evidence-based treatments through tehnology-delivered
interventions, which can be implemented at schools, in prirmry care and specialist mental
health care. Moreover, psychological interventions aimeét FOPS have an effect on
generalized social anxiety. Further implications are digssed.

Keywords: fear of public speaking, public speaking anxiety, social anxiety disorder, meta-analysis, systematic
review, psychological treatment, randomized controlled tri al

INTRODUCTION Around half of the adolescents with FoPSofmann et al.,
1999 and half of the adults with FoPSB(bte et al., 2009
Fear of Public Speaking (FoPS), also referred to as publifevelop generalized social anxiety. A prospective follow-back
speaking anxiety, is a costlydpine, 200pand disabling fear study byGregory et al. (200 #eports that both anxiety disorders
(Blote etal., 2009with prevalence rates ranging from Ziqllard  and speci ¢ phobias in adulthood are frequently preceded by
and Henderson, 199&o 33% Etein et al., 1996; D'El Rey and phobias in the adolescent years. In addition to the impairing
Pacini, 200pin community samples. FOPS has been reported agonsequences of FOPS on its owin((ard and Henderson, 1988;
the single most commonly feared situation in both univeysit Fehm et al., 20Q5untreated FoPS in both adolescent and adult
and community samplesPpllard and Henderson, 1988; Holt years is associated with later generalized social anxistyctbr
et al., 1992; Stein et al., 1996; Tillfors and Furmark, 2007(Wittchen and Fehm, 2003; Blote et al., 2pMith further
Additionally, FOPS is a fear that almost always has its oimset disabling consequences. The high prevalence and negative
adolescence/(ittchen and Fehm, 2003 consequences of FOPS, taken together with the fact that FoPS
FoPS has consistently been described as a specic type jatreases the risk of a more generalized SAD, makes it impbrta
social anxiety disorder (SADileimberg et al., 1993; Blote to update the knowledge base on e ective interventions for FoPS
et al.,, 200p SAD is the most common anxiety disorder
with a lifetime prevalence of 12.1%tein and Stein, 2008 Rationale

SAD is characterized by a considerable fear or anxiety iy er the past decades, several randomized controlled trials

social interaction or performance situations in which the(RCTs) have been conducted to investigate the eect of
individual is exposed to unfamiliar people or possible ScrUtinypsychological interventions for FOPS (e.glewman et al.

by others @merican Psychiatric Association, 2Q15AD is 1994; Harris et al., 2002; Anderson et al., 2013; McNally.et a
highly impairing, disabling, reduces quality of life, hagagve  5413. jjomer et al., 20)6These trials comprise a wide range
scholastic, occupational and social consequen&gsir( and o hovchological interventions, where most are based on the
K.ean, 2000; Fehm etal., 2Qpand has great soc!etal costs bOthcognitive and/or behavioral family of therapies (e.garst
directly and indirectly (e.g., through absenteeism fromrkyo _ 4 Trexler, 1970; Newman et al., 1998till, psychological

Dams et al., 20)7 There are two broad subgroups of socialinteryentions within the traditions of psychodynamic theias
anxiety. One of these involves individuals with both intfan  ¢,ch as visualization therapy based on psychosynthésiss

a_nd performance anxiety, ref_grred to as generalized ;ooﬁa&an 1999 and insight therapy {leichenbaum et al., 19Y1have
disorder @lGte etal., 2009; Bogels etal., J0The otherinvolves paen ytilized. Dierent modes of delivery of interventions
individuals with only pgrformance anX|ety,"Where FOPS is it$53ve also been investigated, such as Internet-delivered
most common form Blote et al., 2009; Bogels et al, Q010 therapies (e.g.Botella et al., 20)0and interventions that

This d_istinction is_ in accordance yvith the DSM-Bfierican implement virtual reality scenarios as a method of exposure
Psychiatric Association, 20)Lihcluding a “performance only”- (e.g.Anderson et al., 2033

speci er within the social anxiety diagnosis for individuateom The last and only meta-analysis conducted solely on FoPS
have the specic fear of performing in front of others, suchaien et al., 198pis nearly 30 years old and is exclusively based
as FoPsS. on self-report measures, in addition to including uncontea
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and non-randomized studies. The fact that the results arg on to investigate whether there is a di erence between techywlo
based on self-report is problematic, as previous studies aalsocassisted modes of delivery of interventions for FoPS (i.e.,
anxiety (e.g.Heimberg et al., 199thave found that the e ects Internet-delivered therapies, virtual reality exposure #mes

of interventions assessed through self-report measurdam@yer and computerized interventions) vs. traditional face-twé

as compared to other types of measures (i.e., physiological aimterventions. The fourth aim was to examine whether these i
behavioral measures). Additionally, the inclusion of unttolled  a di erence between cognitive and/or behavioral intervens
and non-randomized studies in the meta-analysisiiygn et al. compared to other therapeutic frameworks (e.g., visuabnati
(1989)brings uncertainty to its results, as it hinders estimatidn and insight therapy). The fth aim was to investigate if there
the e ects of psychological interventions for FOPS compared tavould be di erence in e ect size between self-report measures
control groups, presenting fundamental problems concernitggt as compared to other outcome measures such as behavioral or
elimination of confounding variables, maturation, sponé@is observational measures (assessing overt signs of anziety)
recovery, and regression to the mean. A more recent metghysiological measures. The sixth aim was to investigatéhehe
analysis byAcarturk et al. (2009)examined the e ects on psychological interventions of FOPS have short- and longzter
psychological treatment of social anxiety disorder. Thigane e ects on generalized social anxiety. Provided su cient data
analysis included seven studies that examined the e ecteBSF were available, another aim of this study was to examine the
interventions, but in their analysis the authors did not exae e ects of psychological interventions for FOPS on secondary
the e ects of psychological interventions for FOPS speciyall outcome measures of depression, satisfaction with treatmen
but rather looked at the di erence for generalized social atxi outcome expectancy and treatment credibility. Finally, rades
disorder and speci c social anxiety disorder. Thus, the ecyaf  in outcomes after treatment termination were investigated
psychological interventions for FOPS exclusively based cfsRC

remains unknown to date. Furthermore, several new RCTs hayQlETHODS

been conducted since the meta-analysig\byn et al. (1989and

Acarturk et al. (2009)ut|||2|ng interventions with novel modes The meta_ana|ysis was prepared in accordance with the
of delivery that are yet to be examined in a meta-analysis. Thguidelines of the Preferred Reporting Items for Systematic
present study will be the rst to assess and compare the e ectReviews and Meta-analyses (PRISM#pher et al., 2009

of di erent modes of delivery for interventions for FOPS, Buc and the Meta-Analysis Reporting Standards (MARS)erican
as technology-delivered interventions (e.g., Interneliered  psychological Association, 2008

interventions and virtual reality-based interventionsjdaface-

to-face interventions. The present meta-analysis is furttee ~ Systematic Review Protocol

the rst meta-analysis on FoPS that examines changes in e eqthe pre-registered protocol of this study can be found in the

after treatment termination, also referred to as the “sleepect” PROSPERO International Prospective Register of Systematic

(Fluckiger et al., 20)5Taken together, there is a need for updatedReviews  (https://www.crd.york.ac.uk/prospero/display_record

knowledge on e ective psychological interventions for FOPS.  php?RecordIiD=60702). The search strategy, inclusion and
exclusion criteria, data extraction, risk of bias assesgme

Objectives strategy for data synthesis and subgroup analyses adhethd t

The present meta-analysis will provide synthetized infoliorat preregistered study protocol.

about treatment of FoPS to clinicians and researchersi:,articipantS Interventions Comparators

Speci cglly, the gects of psychological mterventloqs forT%e present meta-analysis included (a) randomized contiolle
FoPS will be examined across age-groups, modes of delivery ah

theoretical orientation. The meta-analysis includes R@ith rials in which the e ects of (b) psychological mterventloftg .
. ¢) FoOPS were assessed (d) across any age group. Participants
a control group, regardless of type (e.g., attention placebo or . . . .
o . . : were required to (e) have been identi ed as having a problem
waitlist control). The e ect of FOPS interventions on genaed . . . ) . . .
. . ) : . - . . with FOPS either through a diagnosis of social anxiety with
social anxiety disorder will be investigated. We will alsxilate

the e ect of psychological interventions for FoPS for all typeéwbh(.: speaklng_as their primary fear, through scorlng above a
. : . rtain cut-o point on an instrument measuring FoPS; through
of outcome measures (i.e., physiological, self-report, and.

behavioral). The present meta-analysis will furthermoreviute evidence of elevated scores (e.g., one standard devidimrea

an evaluation of newer modes of treatment delivery for FoPg]e mean) on an instrument assessing FoPS; or through self-

(e.g.,Harris et al., 2002; Botella et al., 2010; Anderson et all.demi cation of FOPS as an impairing problem. Furthermore,

2013, which is of practical signi cance for clinicians in guidjn studies were included i (f) the |nterv_ent|o_n g.roup was cor_nnma
. to a control group of any of the following kind: sham, or attem
treatment selection.

placebo, treatment as usual or minimal contact, waiting list
control or no treatment control. For studies with two or more
Research Aims control conditions, the control group selected for the céddion
The present study had several aims, the rst of which was tof e ect size was chosen, as a conservative approach, in the
examine the overall e ect of psychological interventions fororder speci ed above, with active control groups (e.g., diten
FoPS. Our second aim was to evaluate the long-term e ects @lacebo) being preferred over passive controls (e.g., waiting
such psychological interventions for FoPS. The third aim wabst control).
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Psychological interventions were de ned as interventioncharacteristics (e.g., year, country, design, sample tyize,of
designed to decrease psychological symptoms, distress, awhtrol group, and trial duration); sample characteristiesg(,
maladaptive behavior or designed to improve prosociahge, sex, sample description, description of comorbiditied, an
and adaptive functioning using interpersonal interactionsethnicity); intervention characteristics (e.g., intemtien name,
counseling, or activities following a specic treatment plandetails, number of sessions, attrition, format, mode ofvazl,

(Gar eld, 1980; Walrond-Skinner, 1986 and theoretical framework); and outcome characteristic®bdth
Studies were excluded if they (a) failed to meet the inclusioFoPS and social anxiety (e.g., name of outcome instrumgpe, t
criteria described above, (b) were duplicate studies, (adeweof measurement, time points, and scores). Measures of FOPS
studies in a language other than English, German, Dutchand social anxiety served as the primary outcome measures
Norwegian, Danish or Swedish, (d) were studies that did noin the present study. When available, we also coded measures

provide su cient information to calculate e ect sizes, (e) vee of depression, satisfaction with treatment, outcome expeagta
studies where the participant had been identi ed as having and treatment credibility, which served as secondary outom
problem with generalized social anxiety (not FOPS speciyall measures. We coded the type of control group used in the
and (f) were studies in which participants were identi ed asstudy as either active (e.g., attention placebo) or passig, (e
having a problem with communication apprehension generallyaiting list or no treatment control). Sample description was
(not FOPS speci cally). If a study did not provide su cient coded as diagnostic in cases where individuals were ideghti
information for the calculation of e ect sizes, the study hats  with a formal diagnosis of social anxiety with FOPS as their
were contacted in an attempt to acquire the necessary data primary fear, and as non-diagnostic where the individualsever

include the study. identi ed through cut-o s, elevated scores, or had seléidi ed
as having an impairing problem with FOPS. The format of
Search Strategy the interventions was coded as individual, group or selfhe

The search strategy was constructed by three of the autfis ( Mode of delivery was coded as technology-delivered (Internet
TN, and RK) of the present study through identi cation and delivered, virtual reality based, computerized, or videsduh
discussion of relevant keywords, accompanied by preliminarinterventions) and non-technological (traditional) imteentions
searches identifying further relevant keywords to inceessarch  (face to face, telephone-based or self-help). Coding the¢tieal
sensitivity. Relevant studies were primarily identi ed thghu framework of the di erent interventions was challenging assh
systematic searches in major bibliographical databasgadimg  of the interventions included a mixture of di erent cognitv
PsycINFO, MEDLINE, Web of Science, and the Cochranand behavioral components. We therefore, in accordance with
Library. The last search was conducted by the rst authom previous meta-analysis, followed the exampleCafijpers

on January 19, 2018. No restriction was set concerning howt al. (2014)and coded the intervention belonging to the broad
far the search could go back in time in order to includefamily of cognitive and/or behavioral interventions if itéluded

all relevant studies. In the searches, dierent combinasiaf at least one of the following components; exposure, cognitive
words indicative of FOPS, speech phobia, fear of presenting amestructuring, relaxation, biofeedback, and problem savi
communication apprehension were combined with words likelnterventions not in this category were, once again in adeoce
intervention, treatment, psychotherapy, and related wolds. with Cuijpers et al. (2014)coded as “other” interventions,
an attempt to increase the sensitivity of the searches, we digpresenting non-cognitive or non-behavioral intervemso
not further limit the searches by searching for terms indiva including visualization therapy based on psychosynthesis, ey
of RCTs. Both text words and keywords were utilized. Anrmovement desensitization and reprocessing (EMDR), exercise,
overview of the keywords and search strategy can be fourghd insight therapy.

in “Supplemental Material A” Furthermore, database searches

were supplemented by manually searching already publisheRisk of Bias Assessment

relevant, systematic reviews, and meta-analysélen( et al., In agreement with prior meta-analyses (e@ujjpers et al., 2014,
1989; Pull, 2012 Reference lists of included studies in the meta2016, we used four criteria of the “Risk of Bias” assessment
analysis were also searched. tool developed by the Cochrane Collaboratidridgins et al.,
201) to assess the sources of bias in the included RCTs. Two
Data Extraction independent researchers rated the following domains of:bias

Two independent researchers screened all titles and abstra¢l) adequate generation of allocation sequence (selebigs);
of the retrieved references for eligibility against theluston (2) concealment of allocation to conditions (selection S)ja
criteria. Disagreements were resolved in consultatiohwithird  (3) prevention of knowledge of the allocation intervention o
independent, senior researcher. The rst author obtaineé th blinding of outcome assessors (detection bias); and (4)irdea
full text of eligible studies before two independent reskars  with incomplete outcome data (attrition bias). Disagreeitsen
assessed them for inclusion. were resolved through discussion with a third independent
Several aspects of the included studies were coded in lisenior researcher, in addition to contacting the study augh
with the Cochrane Review data extraction template in additiorin cases of insu cient reporting for clari cation. In the presg
to coding further aspects of the studies that we deemed retevameta-analysis, we judged a randomized controlled trial to be
through the pilot testing of our data extraction procedure.high in terms of risk of attrition bias if the dropout rate
Where available, the following data were extracted: Studgf the intervention group was higher than 10%, or if there
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was a considerable discrepancy in drop-out rates betweesorrelation between post-treatment and follow-up score &f

the intervention and comparing conditions as de ned by the0.70 was assumed, following procedures used in other meta-
Cochrane risk of bias tool guidelinesiggins et al., 20)1Based analyses@Grossman et al., 2004; Ledesma and Kumano, 2009;
on the abovementioned sources of bias and in line with theuijpers et al., 20)6 The second meta-analysis concerned
Cochrane Handbook for Systematic Reviews of Interventiongeneralized social anxiety outcomes from post-treatment to
(Higgins and Green, 20),lwe categorized each domain of biasfollow-up. Its e ect size was calculated in the same manner
within a study to have low, high or unclear risk, respectivelyas described above. We thus conducted six meta-analyses,
In accordance with previous meta-analyses (€qgijpers et al., two investigating the post-treatment e ects of psychological
2019, we coded outcomes solely based on self-report measuresiaterventions aimed at FOPS on FoPS and generalized social
“SR” in the risk of bias domain concerning blinding of outcem anxiety, respectively, two meta-analysis investigating tng-I

assessors (detection bias). term e ects of psychological interventions on the two same
parameters, and two meta-analyses examining the changes in
Meta-Analyses e ect after treatment termination on the two parameters.

To calculate the e ects of psychological interventions for Some studies report multiple comparisons, where two or more
FoPS, the e ect size demonstrating the di erence between thpsychological interventions were compared to the same contro
intervention and control group at post-treatment was caitdatl  group. A potential consequence of such multiple comparisons
using Cohen'sd (standardized mean di erence). These wereis an arti cial reduction of heterogeneity, which in turn ga
calculated by subtracting the mean score of the psycholbgica ect the overall e ect size. In order to take this into account
intervention group at post-treatment from the mean score ofwe followed the procedure d@tuijpers et al. (2014¢omprising
the control group at post-treatment, before dividing theuks separate analyses that include only the smallest and thestarge
by the pooled standard deviation formed by the two groupsg ect size from each study, respectively.
and adjusting the e ect size to account for small sample bias in As the standardized mean dierence (Hedge}' can be
accordance with the procedures advisedHydges and Olkin di cult to interpret from a clinical viewpoint, we transformed
(1985 Hedges'g) When available, we based our comparisonghis into numbers-needed-to-treat (NNT) following the
on intention-to-treat data for the calculation of e ect sizelf procedure and formulae provided bitraemer and Kupfer
intention-to-treat data was unavailable, we based ountations  (2006) The NNT can be described as the number of patients
on completers-only data. E ect sizeg)(of 0.2 are identied that would have to be treated in order to generate one adaltio
as small, e ect sizes of 0.5 are considered moderate, whergassitive outcomel(aupacis et al., 1988
e ect sizes of 0.8 are referred to as lardgeoljen, 198p If Furthermore, the present study di erentiated between three
means and standard deviations were not reported, we used tlsategories of outcome measures in the calculation of e ect
accompanying procedures in the Comprehensive Meta-analys$izes: (a) self-report measures; (b) behavioral or obsenadt
Software (version 3.3.070; CMA) to calculate e ect sizeschaseneasures (e.g., measuring overt signs of anxiety); and (c)
on other statistics (e.gt, p, and F value). The e ect size for physiological measures (e.g., heart rate or pulse rate).df th
generalized social anxiety disorder was calculated in #mes e ect of an intervention was assessed by more than one outcome
manner as described above. measure, we pooled all relevant instruments to provide one
The long-term e ects of psychological interventions on FoPSaverage e ect size rather than imputing e ect sizes for each
were calculated as explained above, based on comparisamgcome measure, as suggestedHuyenstein et al. (2009b)
between the intervention group and a control group (betweenThis is a conservative approach as it somewhat overestintates t
group comparison). If a control group was not available atstudy variance resulting in wider con dence intervals comgzh
the follow-up assessment, we calculated e ect sizes indéecat to approaches taking the independence of the outcomes into
of improvement from baseline to follow-up for the treatment consideration. The current approach was used as the included
condition (within-group comparisons). Since the values atstudies in general did not report the correlation coe cient
baseline and follow-up are not independent of each other, hAetween the dierent outcome measures. The percentage of
conservative correlation between baseline and follow-ugresc outcome measures that was not based on self-report was coded
of r D 0.70 was assumed, following procedures used in othdor the purpose of moderation analyses.
meta-analysesdrossman et al., 2004; Ledesma and Kumano, CMA, version 3.3 was used for calculation of the pooled mean
20009; Cuijpers et al., 20).@he same procedures were employede ect sizes. The random-e ects pooling model was utilized in al
to investigate whether psychological interventions aimeéd aanalyses to account for the expected heterogeneity. Thetgtati
FoPS had long-term e ects on the more generalized form ofssumptions underlying the random-e ects model imply that the
social anxiety. included studies stem from populations that vary system#ica
Furthermore, we conducted two meta-analyses to examine thEaking this into consideration, the di erence in e ect sizestdts
changes in e ect after treatment termination, also referted not only from random error within studies (as the xed e ects
as the “sleeper e ect” (e.dg-)uckiger et al., 20)50ne of these model assumes) but also from true variation in e ect size, as
meta-analyses concerned the changes on FOPS, more splgci catudies are assumed to represent a di erent population of studie
from post-treatment to follow-up. The average e ect size was Heterogeneity of e ect sizes was assessed by the Q-statistic
calculated based on within-group comparisons (post-treatme and the |%-statistic. The latter is an indicator of variance (0—
to follow-up). As the values at post-treatment and follow-100%) between studies that is due to heterogeneity. Values eq
up scores are not independent of each other, a conservative and lower than 25% are considered low; values of 50% as
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moderate, and values equal to and higher than 75% as hidimited number of a priori selected moderators were analyzed

heterogeneityl{iggins et al., 2003 The e ect size was used as the dependent measure in these
multivariate meta-regression analyses which were comdlict

Meta-Regression Analyses in CMA.

In cases of signi cant heterogeneity, meta-regressionyses For the rst meta-analysis in the present study concerning

would be conducted to test whether a priori selected moderatdhe e ects of psychological interventions on FoPS, the foligwi
variables could explain the heterogeneity. Maintaining anoderator variables were pre-selected: (1) technologyeteld
reasonable ratio of single eect sizes/moderators implied/s. non-technological interventions; (2) theoreticalnfiework
restrictions on the number of moderators that could be(cognitive or behavioral vs. other interventions); (3) pEtage
analyzed in the present meta-analyses. In line with this, af measures other than self-report; and (4) type of controbgro

Records identified through database
searching
(n=981)

- PsycINFO: 523

- MEDLINE: 138

- Web of Science: 215

- Cochrane Library: 105

Y

Records after removal of duplicates

(n=659)
Records excluded from titles
> and abstract
(n=517)
A4
Full-text articles assessed for Full-text articles excluded, with

eligibility > reasons
(n=142) (n=109)

- No control group: 22

- Insufficient data to calculate
effect size: 22
- Not RCT: 19
- Participants not identified to have
a problem with FoPS: 17
- Social anxiety generally, but not
FoPS specifically: 7
v - Communication apprehension
S . generally, not FoPS specifically: 7
s 1nclude'd in meta- - Not treatment effect: 5
analysis - Not psychological treatment (e.g.
(n=30) pharmacological): 2
- Language restriction: 2
- Duplicate papers: 2
- Not peer reviewed journal: 1
- Unavailable to retrieve: 1
- Other: 2

FIGURE 1 | PRISMA ow diagram of the study selection process.
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(active control groups including attention placebo vs. passivreferred to as “Other,” two studies were excluded. The rst
no-treatment or waiting list groups). study (Cal and MacLean, 1970was excluded due to its faulty

For the second meta-analysis examining the e ects oéxperimental design and inappropriate statistical analysis, as
psychological interventions aimed at FOPS on generalizedlsochighlighted byBlanchard (1971)The second studyStraatmeyer
anxiety disorder, we pre-selected the latter three mentoneand Watkins, 197¥lwas unavailable through retrieval processes
moderator variables above. and interlibrary loan. Finally, 33 studies met the inclusio

For the meta-analyses concerning the long-term e ects o€riteria, amongst which three studies were separately phadlis
psychological interventions on FoPS and generalized socillow-up studies, yielding a total of 30 unique studies to
anxiety, respectively, the pre-selected moderator vagalvkye be included in the meta-analysis. For FoPS, the 30 studies
(1) time from post-treatment to follow-up, and (2) whether the included 62 psychological interventions that were compared
e ect size at follow-up was calculated within-groups (compgri to a control group. For social anxiety, the 30 mentioned
pre-treatment scores to follow-up scores) or between-groupstudies included 32 interventions that were compared to a
(comparing intervention group to control group). Meta- control group.
regression analyses would only be conducted in cases of
signi cant heterogeneity, indicated by a signi cant Q-8sic. Study Characteristics

As the meta-regressions include all moderators in theé\ total of 1,355 participants were included in the 30 RCTs
same analysis, potential dependence between moderators vilagluded in this meta-analysis, where 869 belonged to the
controlled for. All the included studies provided informati  psychological intervention groups and 486 participants rebide
of all moderators, hence, the potential dependence withirn eaowithin the control conditions. Participants were identi ed
study was controlled for. Furthermore, for each single e ézés through a diagnosis of social anxiety in four studies. In the
only one specic level of each moderator was coded. Henceemaining 26 studies, participants were identi ed througther
dependencies between categories/levels of the same mamderat cut-o value on an instrument measuring FoOPS O 14);

was not an issue. through elevated scores on an instrument measuring FoPS (e.g
o _ scoring one standard deviation above the meddnD 6); or
Publication Bias through self-identi cation of FOPS as an impairing problei (

Furthermore, publication bias was examined through inspecti D 6). The target age group for provision of intervention was
the funnel plot on primary outcome measures and by followingadults (individuals above 18 years) in 29 of the 30 studieg On
the procedures suggested by Duval and Tweedie's trim arstudy had adolescents as the target group. A total of 24 out
Il procedure (Duval and Tweedie, 2000 This procedure of 30 studies reported gender. We calculated the percentage of
provides an adjusted estimate of the e ect size after accognti females across these 24 studies to be 46.9%. Only threesstudie
for publication bias. The present meta-analysis also cakedlat reported the ethnicity of the participants included. We caétat
Orwin's fail-safeN (Orwin, 1983, a measure quantifying the the percentage of ethnicities other than Caucasian acrasseth
amount of studies that would be needed to bring the observethree studies to be 34.5%. In all, 27 studies reported means and
e ect size (calculated in Hedgay of the current meta-analysis standard deviations, whereas the last three studies repotter
down to a chosen “trivial” e ect size with less importance. Westatistical information (e.gF, p,andt values).

set this “trivial” e ect size to a value of 0.2 Hedggs'since a Several studies had more than one intervention group. Of the
value of 0.2 represents a small e e€icghen, 198B This test 62 conditions across the 30 studies, 50 were based on cagniti
was conducted in an attempt to take into account the le-draweror behavioral interventions, whereas 12 employed other tgpes

problem (Rosenthal, 1979 interventions. Within the cognitive or behavioral intemgons,
the majority comprised variations of desensitization theespi

RESULTS (nine interventions), relaxation therapies (seven inteti@ns),
and cognitive-behavioral therapy (CBT; six interventions)

Selection and Inclusion of Studies Amongst the 12 non-cognitive or behavioral interventions,

The systematic searches in PsycINFO, MEDLINE, Web ofisualization therapy based on psychosynthesis (four
Science, and the Cochrane Library resulted in a total of 98ihterventions) and EMDR (four interventions) represented
citations. After removal of duplicates, 659 citations remeal. the majority. The remainder of intervention conditions aghv
The screening of the titles and abstracts excluded 517estutihe as a full overview of all interventions within each study are
disagreement between the two independent reviewers appeargvided inTable 1

21 times across the 659 citations, yielding an excellente@sh Most of the included interventiond\ D 28) were based on a
kappa of 0.91. A total of 142 full-text articles were retrieged  group format. Furthermore, 24 of the 62 interventions emgdy
assessed for eligibility, wherein 109 articles did not nmet an individual treatment format, and ve studies used selfghe
inclusion criteria and were consequently excluded. Conicgr  materials. The remaining ve interventions did not reportpy
inclusion of full-text articles, the disagreement betwede of format used. The number of treatment sessions ranged ftom
two independent reviewers appeared two times across 14@ 16, where the majority of the interventions had eight onés
articles, yielding an excellent Cohen's kappa of 0.96. The spec sessionsN D 49). A total of seven interventions had more than
reasons for exclusion are presentedrigure 1, which portrays eight sessions. The remaining six interventions did not refie
the selection and inclusion process. In the exclusion cayegonumber of sessions employed.
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FIGURE 2 | Estimated risk of bias of the included studies. SR, Self-rept.

The majority of the included interventions were non-
technological N D 55), nearly all of which consisted of
face-to-face individual or group interventions, except fore
intervention which was delivered via telephone. The remajnin
seven interventions were categorized as technologyeteliv
interventions, of which three encompassed virtual redtiased
interventions, two represented Internet-based cognitiedf-s
help interventions, and two utilized a computer application for
attention bias modi cation.

Concerning control groups, 16 of the 30 studies included a
waiting-list or no-treatment control group only, seven dies
included a placebo group only, and the remaining seven studie
included both a placebo and a waiting list (or no-treatment)
group. Six of the 14 placebo groups were categorized as attentio
placebo (e.g., discussion groups), six placebo conditions were
described by the study authors as credible replacements of
the interventions (sham), and the last two placebo groups
involved listening to tapes on communication unrelated to
public speaking.

In the present meta-analysis, half of the included studiés (
D 15) included a follow-up measure. The mean follow-up length
was 9.28 months. However, due to an extreme outlier (follgowv-
of 72 months; 6 years), we also calculated the median follow-
up length which was 2.5 months. Removing this outlier, the
mean follow-up length was 4.46 months. Furthermore, 26 of the
included studies were conducted in the USA or Canada, three
in Europe and one in Asia. Only one out of the 30 included
studies had included an intention-to-treat analysis, white
remaining 29 studies were based on completer data. No study
explicitly reported data on researcher allegiance. Three éut o
30 studies reported therapist e ects, where one study reported
holding therapist e ects constant across groups, while the two
other studies revealed insigni cant ndings for these e sct
Table 1provides a complete overview of study characteristics.

Risk of Bias

Disagreement between the two independent reviewers oaturre
three times in the coding of risk of bias, yielding an excdllen
Cohen's kappa of 0.93. In the domain regarding masking of
outcome assessors, 16 studies were judged to have a low risk o
bias, meaning that the outcome assessors had no knowledge of
the allocated intervention by being blinded. Of the remaui
studies, six studies were found to have an unclear risk of, bia
while two studies were judged to have a high risk of bias. The
last six studies in this domain were solely based on selfrtepo
measures. Regarding attrition bias or the domain of dealiitg w
incomplete data, 15 studies were found to have a low risk of
bias meaning that the studies had outcome data for all orlgear
all participants. Furthermore, 14 studies were judged to have
an unclear risk of bias, whereas one study was found to have
a high risk of bias. Only one of the 30 studies included had an
intention-to-treat analysis, while the remaining 29 studiesre
based on completer data. Concerning the domain of adequate
generation of allocation sequence, it was found that 25istud
had an unclear risk of bias, implying that no information was
provided on how the sequence generation of randomization
was conducted. Furthermore, three studies were judged ¥e ha
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FIGURE 3 | A forest plot of the standardized effect sizes of psychologal treatments for fear of public speaking compared with cotrol conditions.

a low risk of bias in this domain, whereas two studies weramount of heterogeneityl{ D 40.85, 95% Cl: 19.66-56.45)
found to have a high risk of bias, the latter portraying thaéth that was found to be signicant@ D 103.12,p D 0.001).
sequence generation was done in a manner that was not truljyhis corresponds to an NNT of 2.50. For each study, the e ect
random as exempli ed by the Cochrane risk of bias tool. Forsize with its associated 95% con dence interval is presented
the concealment of allocation to conditions domain, we fdun in Figure 3. There was one potential outlier that did not
28 studies to have an unclear risk of bias where no infornmatio overlap with the 95% CI of the pooled e ect sizéunningham
was presented on whether the allocation to conditionst al., 2005 Removing this outlier resulted in an overall e ect
were concealed. The remaining two studies demonstratesize ofg D 0.70 (95% CI: 0.59-0.82), with low heterogeneity
a low risk of bias. Risk of bias of the included studies igI2 D 22.24, 95% Cl: 7.70-58.52) that was non-signi cant

depicted inFigure 2 (QD 77.16p D 0.067).

In 22 of the 30 studies reported above, two or more
Synthesized Findings psychological interventions were compared to the same contro
Post-treatment Effects of Psychological Interventions group. A potential consequence of such multiple comparisons
Compared With Control Groups on FOPS might be an arti cial reduction of heterogeneity, which inrh

Table 1provides a summary of the 30 studies that were includedan a ect the overall e ect size. In order to take this into agog

in the present meta-analysis, including 62 interventionsoas we followed the procedure @fuijpers et al. (2014nd conducted
30 studies. The overall e ect of psychological interventifmrs an analysis that included only one e ect size per study. We
FoPS wag D 0.74 (95% CI: 0.61-0.87), with a low to moderateexamined this by rst including the largest e ect size frometh
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studies, yielding a result @D 0.91 (95% CI: 0.70-1.12), with a nding of trivial clinical importance) showed this humber to

moderate amount of heterogeneity?(D 50.32, 95% Cl: 27.92— be 162.

67.39) that was signi cant@ D 58.37,p D 0.001). The analysis =~ We also examined whether there were di erences in the e ect

including only the smallest e ect size resulted in an ovegadict  size of psychological interventions for FOPS between sttioés

size ofg D 0.63 (95% CI: 0.43-0.83), with a moderate amounincluded a diagnostic sample (i.e., participants were foynall

of heterogeneity I€¢ D 50.16, 95% Cl: 27.57—67.30) that wagliagnosed with social anxiety disorder) and studies thatided

signi cant (Q D 58.19p D 0.001). subclinical samples (e.g., participants scored above a cut-o
Avisual inspection of the funnel plot, in addition to Duval and and did not ful Il formal diagnostic criteria). No signi cah

Tweedie's trim and Il procedure revealed some signs of pdssib di erential (p D 0.579) e ect was found.

publication bias for the e ect of psychological interventions

on FoPS at post-test. The funnel plot revealed three potential

missing studies and is presented 8upplementary Figure 1 ~ Post-treatment Effects of Psychological Interventions

Duval and Tweedie's procedures informed that three studie€ompared With Control Groups on Generalized

were missing to the right of the mean. Therefore, theSocial Anxiety

calculated e ect size after the adjustment of publicatiorstias A total of 32 interventions across 16 studies provided surtie

slightly higher,g D 0.76 (95% CI: 0.66-0.86) for psychologicadata concerning the e ects on generalized social anxietye Th

interventions on FoPS at post-treatment. Finally, the Ofsvin overall e ect size for psychological interventions aimed aPB

fail safeN to quantify the amount of studies with zero e ect on generalized social anxiety wa® 0.35 (95% Cl: 0.22-0.48).

(9 D 0.00) that would be needed to bring the observedHeterogeneity was zero and non-signi can® (D 25.60,p D

e ect size down to the chosen “trivial” valugg)(of 0.20 (a  0.740). This corresponds to an NNT of 5.11. The e ect sizesgalon

FIGURE 4 | A forest plot of the standardized effect sizes of psychologal treatments aimed at FoPS for generalized social anxiegompared with control conditions.
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with their associated 95% con dence intervals are presentecbnditions across three studies had between-group daitabia
in Figure 4. at follow-up, comparing the intervention and control groups. We
The procedures by Duval and Tweedie and inspection of thesed within-group e ect size calculations for the remainibg
funnel plot was conducted for the e ect size of psychologicatonditions across six studies. Once again, we registeretheihe
interventions aimed at FOPS on generalized social anxiéty. e ect size calculation was based on a between-group or anvithi
funnel plot revealed some signs of possible publication bigs argroup comparison as a moderator.
can be found inSupplementary Figure 2 Duval and Tweedie's The procedures by Duval and Tweedie and inspection of
procedures revealed that three studies were missing togheof  the funnel plot were conducted for the e ect size concerning
the mean. The adjusted e ect size for psychological interfieaist  the long-term e ects of psychological interventions aimed at
aimed at FOPS for generalized social anxiety was ¢fins0.39, FoPS on generalized social anxiety. The funnel plot revealed a
95% ClI: 0.27-0.52). Orwin's fail sédequantifying the amount of  relatively symmetrical distribution; still there were sorsigns
studies with zero e ectd D 0.00) that would be needed to bring of potential publication bias. The funnel plot can be found
the observed e ect size down to the chosen “trivial” valgedf  in Supplementary Figure 4 Duval and Tweedie's procedures
0.20 (a nding of trivial clinical importance) was found to 2.  revealed two potential missing studies to the right of the mea
The e ect size concerning the long-term e ects of psychologica
Long-Term Effects of Psychological Interventions interventions aimed at FOPS on generalized social anxiey wa
on FoPS thus adjusted t@g D 0.72 (95% CI: 0.62—0.82). Orwin's fail safe
Our meta-analysis of the long-term e ects of psychologicaN quantifying the amount of studies with zero e eaj D 0.00)
interventions on FoPS yielded an overall e ect @D 1.11 that would be needed to bring the observed e ect size down to
(95% CI: 0.90-1.31), with a moderate amount of heteroggneithe chosen “trivial” valued) of 0.20 (a nding of trivial clinical
(12 D 64.76, 95% CI: 46.12-76.95D 68,10,p < 0.001). This importance) was found to be 126.
corresponds to an NNT of 1.76. For each study, the e ect size
along with its associated 95% con dence intervals can badou Meta-Regression Results
in Figure 5 Since the vast majority of the included studies used\ series of planned meta-regression analyses were conducted
a waiting list control group, participants in these conditidmsd ~ with moderator variables chosen a priori to address our aims
received treatment at follow-up, meaning only within-grodigta  of investigating the di erences in e ect size for di erent mosle
was available for these studies. A total of 11 studies regortef delivery, theoretical frameworks, type of control groupsj an
data that would allow for long-term e ect comparisons. Only types of outcome measures. A limited number of moderators
eight conditions across four of these studies had compared thwere analyzed in order to maintain a reasonable ratio between
intervention group with a control group at follow-up (betwee of single e ect sizes/moderators.
group comparisons). The remaining 17 conditions acrossrseve
studies did not have a control group at this time point. WeMeta-Regression Analysis for the Effects of
therefore conducted within-group e ect size calculatiorsr f Psychological Interventions on FoPS at
these 17 conditions, combining them with the between-groug?ost-treatment
calculations of the eight other conditions. In these catiohs, First, we conducted a meta-regression analysis with thetge ec
we coded whether the e ect size was based on a between-groap psychological interventions on FoOPS at post-treatment. We
or within-group comparison as a moderator, to be used in ancluded the following variables in this analysis: (1) thetaral
meta-regression analysis reported later in this paper. framework (cognitive or behavioral vs. other theoreticaldsls);
Visual inspection of the funnel plot, in addition to Duval (2) type of control group (placebo vs. no-treatment or waiting
and Tweedie's trim and Il procedure revealed no potentiallist); (3) percentage of measures other than self-report; and
signs of publication bias for the e ect size concerning thegon (4) technology-delivered vs. non-technological intervems.
term e ects of psychological interventions on FoOPS. The funneTheoretical framework was a signi cant predictor of the e ect
plot is presented irBupplementary Figure 30rwin's fail safeN  size on FOPS at post-treatmerg D 0.016), favoring “other”
quantifying the amount of studies with zero e ecty © 0.00) theoretical models (insight therapy, visualization therapke
that would be needed to bring the observed e ect size down thefkoe Method, and EMDR) over cognitive or behavioral models.
the chosen “trivial” valued) of 0.20 (a nding of trivial clinical However, removing the extreme outlier (The Lefkoe Method;

importance) showed this number to be 228. Cunningham et al., 20Q6that did not overlap with the 95%
Cl of the pooled e ect size, we found no signi cant di erences

Long-Term Effects of Psychological Interventions on between “other” theoretical models compared to cognitive or

Generalized Social Anxiety behavioral modelsp( D 0.104). We examined whether this

The meta-analysis of the long-term e ects on generalizedasoci nding could be explained by the studies with cognitive or
anxiety resulted in an overall e ect size gfD 0.70 (95% CI: behavioral interventions more often including physiologioa
0.59-0.80), where heterogeneity was non-signi cahD(20,72, behavioral outcome measures. In accordance with this, we
p D 0.414). This corresponds to an NNT of 2.64. The e ectcompared the two groups only including self-report measures.
sizes along with their associated 95% con dence intenatse  Still, no signi cant di erence in e ect size between cognigivor
found in Figure 6. For generalized social anxiety, a total of ninebehavioral interventions and “other” interventiorp © 0.821)
studies provided data for long-term e ects comparisons. Oy s was found.
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FIGURE 5 | A forest plot of the standardized effect sizes of psychologal treatments aimed at fear of public speaking at follow-up

The type of control group used was found to be a signi cantself-report (i.e., physiological or behavioral measures)ding
predictor of the e ect size, where waiting-list or no-treatnte lower e ect sizes.
control groups had a more favorable e ect compared to placebo Finally, we found no signicant dierences between
groups 0 D 0.012), as expected. Following up on this withface-to-face and technology-delivered interventionse.(i.
a subgroup analysis, we found that the e ect of psychologicdhterned-delivered therapies, virtual reality exposure
interventions compared to placebo groups was moderate to largeerapies and computerized interventionsp D 0.814.
(gD 0.65, 95% Cl: 0.46—-0.84), whereas the same e ect compar&tle meta-regression model explained 56%2 (D 0.56)
to waiting-list or no-treatment control group was larggD 0.82, of the observed heterogeneity. The Goodness of t test
95% CI: 0.63-1.01). showing whether still unexplained variance was signi cantl

Returning to the meta-regression, the percentage of outcomdi erent from zero was non-signi cant |f D 0.065). Meta-
measures other than self-report was found to be a signi cantegression results with standard regression coe cients,
predictor of the e ect size{ < 0.000), with studies that had con dence intervals, and associatguvalue are presented
a higher percentage of other outcome measure types than Table 2
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FIGURE 6 | A forest plot of the standardized effect sizes of psychologal treatments aimed at fear of public speaking on generak social anxiety at follow-up.

Meta-Regression Analysis for the Long-Term Effects The other moderator variable in this analysis (type of e ect
of Psychological Interventions on FoPS size; within or between) was also non-signi camt D 0.064).
For the second meta-regression concerning the long-ternets e This indicates that no di erence was found between the e ects
of psychological interventions for FoPS, we had pre-selectezhlculated from between-group comparisons and the e ects
the following moderator variables; (1) time from post-tremnt  calculated from within-groups comparisons. As moderators in
to follow-up (follow-up length); and (2) whether the e ect this model were non-signi cant, we could not account for any
size at follow-up was calculated within-groups (comparingof the observed heterogeneity shown by a signi cant Goosines
pre-treatment scores to follow-up scores) or between-groupsf t test (p < 0.001), which indicates that there still remained
(comparing intervention group to a control group). Once again unexplained variance after accounting for the two modersitor

we did not investigate other moderator variables to maimtai

a reasonable ratio between e ect sizes and the number dfleta-Regression Analysis for Generalized

moderators. As seen iffable 2 the results from this analysis Social Anxiety

show that follow-up length was not a signi cant predictor bfet ~ Since meta-regression analyses were conducted only in cases
e ectsize pD 0.509). of signi cant heterogeneity, no such analyses were corefiict
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FIGURE 7 | A forest plot of the change in ef cacy from post-treatment to bllow-up of psychological treatments aimed at fear of pubdi speaking.

such analyses. There were two studies reporting outcomes amerventions for FOPS exclusively based on RCTs, producing
depression, two studies reported satisfaction with treatmenmore reliable results. This is in contrast to the meta-agigly
three studies reported treatment credibility, and threeds#s by Allen et al. (1989)which included uncontrolled and non-
reported outcome expectancy. Among these numbers there werandomized studies. Our literature search identi ed 30dias
also some qualitative descriptions for some of these messureesearching the e ects of psychological interventions on FoPS
(e.g., satisfaction with treatment). We therefore did nohduct including N D 14 new RCTs since the last meta-analysis
meta-analyses for any secondary outcomes. conducted byAllen et al. (1989)

Summary of Main Findings
DISCUSSION The Effects of Psychological Interventions on FoPS

at Post-treatment
The present meta-analysis is the rst on FoPS in nearlyThe rst aim of the present meta-analysis was to assess the
three decadesA(len et al., 198p Furthermore, it is the rst overall short-term e ect of psychological interventions feoPS
meta-analysis to date to examine the e cacy of psychologicalvhen compared to a control group. We found moderate to large
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FIGURE 8 | A forest plot of the change in ef cacy from post-treatment to bllow-up of psychological treatments aimed at fear of puldi speaking on generalized
social anxiety.

e ects on FoPS (Hedgeg D 0.74), corresponding to an NNT Furthermore, we conducted a subgroup analysis to invegtiga
of 2.50, indicating that between two to three patients must bevhether there were dierences in the e ect of psychological
treated in order to generate one positive patient outcomesThiinterventions for FOPS between studies that used a diagnostic
nding seems robust as the FoPS interventions were compareshmple on the one hand and studies that used a subclinical sample
to a relatively large pool of both active and passive controbn the other. No signi cant di erences were found, suggegtin
groups, where nearly half were from active placebo groups. Whehat psychological interventions for FOPS are equally e edtive
comparing the psychological interventions for FOPS at postindividuals with a social anxiety diagnosis and individuaithw
treatment to passive control groups only (e.g., waiting Jlist) subclinical symptoms.

large e ect size was revealed. On the other hand, comparing

psychological interventions for FOPS at post-treatment to ad he Long-Term Effects of Psychological Interventions

active control group only (e.g., attention placebo) restiiiea on FoPS

moderate to large e ect size. This is an important conclusion,The second aim of the present study was to investigate the
suggesting that psychological interventions are e ective ifong-term e ects of the psychological interventions for FoPS.
reducing FoPS on a clinically signi cant level when comparedhe psychological interventions were indeed e ective abiol

to both passive waiting list groups and active placebo groupsip for FOPS, demonstrating a large e ect size (Hedgeld
indicating robustness. 1.11). A meta-regression revealed that follow-up lengtts wa
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not associated with the e ect size, suggesting that the e ectsf interventions. More studies are therefore required towdra
of psychological interventions on FoPS are stable and persisbnclusions about the e ects of interventions that are not
over time. Although we based this calculation primarily oncognitive or behavioral. It is furthermore important to highht
within-group comparisons and, where available, betweenygr that, although the cognitive and behavioral group was coded
comparisons, we did not nd any indication of a dierence in accordance with a previous meta-analysis@yijpers et al.
between these two types of comparisons in our meta-regressiof2014) also this category includes some heterogeneity, implying

providing further con dence for these long-term results. that the average e ect sizes should be interpreted with cautio

and examined by forthcoming research. Future researchlghou
Technology-Delivered and Traditional Face-to-Face also investigate whether speci c interventions for FOPS mlevi
Interventions di erent e ects in di erent population of patients.

The third aim of this review was to nd out whether there is a

di erence in e ect between technology-delivered intervemts  Self-Reported vs. Physiological and Behavioral

(i.e., Interned-delivered therapies, virtual reality exges Measures

therapies and computerized interventions) and individual orOur fth aim—to investigate if there is a dierence in e ect
group face to face or telephone interventions. For the e ecsize between self-report measures as compared to other ogtcom
size on FOPS at post-treatment, we did not nd any di erencemeasures—was examined with the meta-regression analysis
in e ect size between technology-delivered interventiorss v concerning the e ect of psychological interventions for FORS a
more traditional face-to-face and telephone interventionspost-treatment. We found that the e ect size for FOPS at post-
This provides support for technology-delivered psychologicaireatment was inversely related to the percentage of insénis
interventions as e ective in treating FoPS. An importantincluded in a study that was not based on self-report. In other
practical implication of this nding is highlighted by the words, the e ect size got increasingly lower the higher the
advantages related to dissemination and individualizatafin amount of physiological and behavioral measures. The cafses
treatment, presenting clinicians with an opportunity to proeid such di erences are not clear. One possible explanation regard
di erent types of treatments to di erent patients. A patient the di erent nature of measures. Whereas self-report measure
with a severe level of social anxiety who may not be willingssess the individual's perceived state of fear and anxtety, t
to initiate face-to-face therapy, may thus benet from anbehavioral or observational measures are primarily conegrn
intervention with a less threatening mode of delivery, suctwith overt or visible signs of anxiety and how the individual
as an Internet-delivered intervention. Our ndings are imé performed in a public speaking situation. This view is shared
with a recent meta-analysis not nding any di erence betweenby Lang (1968who argues that anxiety is conceptually linked
Internet-delivered therapies vs. traditional face-toefélserapies to three related, but di erent, response systems: the behakior
for depression and anxiety disorders, including social etyxi the subjective, and the physiological. Thereby, this magcea

disorder @ndrews et al., 2098 di erence between signs of anxiety that are visible and swfns
anxiety that are covert. Also, behavioral measures are aamhm

Cognitive-Behavioral Interventions and Other Types rated by an observer or clinician. Thus, another possibiiity

of Interventions the di erences could be that the raters are more negativedgéuil

The meta-regression analysis concerning the eect obr conservative, whereas the participants are positively biased
psychological interventions for FOPS at post-treatment waBurthermore, it cannot be ruled out that discrepancy in e ects
utilized to test our fourth aim of investigating whether tiee between di erent sources of information might re ect di erexes
was a di erence between cognitive or behavioral intervemgio in sensitivity with regard to the instruments used, with some
vs. “other” interventions. The multivariate regressionabsis instruments being more sensitive than others. Neverthelass
favored the “other” group consisting of insight therapy, ndings correspond with an earlier studyHgimberg et al.,
visualization, The Lefkoe Method, and EMDR. However1990, where self-report measures were found to produce greater
removing an extreme outlier of which the 95% CI did notreductions in social anxiety than behavioral and physiolabgic
overlap with the overall pooled eect sizeC(nningham measures. These di erences highlight the importance of assgs

et al., 200§ showed that no such dierences were observedli erent types of outcome measures in a meta-analysis, which
between the two categories of interventions. The lattelyami® is one of the major assets of the present meta-analysis. The
thus provides no indication of di erences between cognitiveaforementioned di erences also suggest that future studies o
or behavioral interventions vs. other interventions of FoP FoPS should attempt to include di erent measures of anxiety,
We examined whether this nding could be related to thefor instance in accordance with the three systems-model of
studies using cognitive or behavioral interventions mofeelw  fear proposed byLang (1968) It would also be of interest
involving behavioral and physiological measures. Takinig th to investigate whether di erent symptoms pro les within such
into account by comparing the two groups only including systems have implications for daily functioning and treattne
self-report measures, we once again found no dierence in

treatment e ects between cognitive or behavioral intervens  The Effects of Psychological Interventions Aimed at

and other interventions in treating FOPS. We recommend~oPS on Generalized Social Anxiety

clinicians and researchers to interpret this nding with ¢emn ~ The sixth aim of the present study was to examine whether
as the “other” group consists of a highly heterogeneougctitin  psychological interventions aimed at FOPS have an e ect on
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concurrent generalized social anxiety, and whether thesgd® were precluded from this in the present meta-analysis. The
would be maintained at follow-up. It was found that the e ectsreasons for this was the non-signi cant heterogeneity fotr
on generalized social anxiety outcomes had a small to moeleraof the aforementioned meta-analyses, making meta-regnessi
(Hedgesg D 0.35) e ect. This corresponds to an NNT of 5.11, analyses redundant, and due to the fact that the studies that
meaning that about ve patients have to be treated to generatprovided su cient data for calculation of e ect sizes after
one positive outcome. One possible explanation for this ndig treatment termination all were cognitive and/or behaviora
that the treatment of FOPS reduces generalized social gngiet interventions. Consequently, only one group of therapeutic
an individual with generalized social anxiety has a perfaroga frameworks was available for these analyses. Still, oumgsli
anxiety (e.g., FOPS) in addition to an interaction anxiéiyo(e revealed an overall sleeper e ect for cognitive and behaviora
et al., 2009; Bogels et al., 2D18uch a perspective could alsopsychological interventions for FoPS as well as generalizga so
explain why the treatment e ects of psychological intervenso anxiety outcome measures. As all studies in these meta<sasl
aimed at FOPS are lower for generalized social anxiety thian fwere cognitive or behavioral, one possible explanation fer th
FoPS, as generalized social anxiety consists of more thaplia pu continued e ects after treatment termination might be théuet
speaking fear. Another possible interpretation is that thefdasi  therapies in question emphasize the importance for patients
treatment e ect on generalized social anxiety can be expthiirye to utilize and continue to apply the techniques learned during
the fact that questionnaires measuring generalized sociaéty  treatment also after its termination.
also measure FoPS, to a certain extent.

It was also shown that psychological interventions aimed abecondary Outcome Measures
FoPS for generalized social anxiety demonstrate a modesate As there were not enough studies with su cient data, we
large (Hedgeg D 0.70) e ect size at follow-up. The e ect size could not pursue the nal aim of this study and conduct
for generalized social anxiety at follow-up was thus lathan ~any meta-analyses on our chosen secondary outcomes (i.e.,
the same e ect size at post-treatment. One possible explanatigfepression, satisfaction with treatment, treatment expeyta
for this is that the e ects not only remained at follow-up, and treatment credibility).
but also increased with time. This is in accordance with a
previous nding by Nordgreen et al. (2018)Following this Limitations
explanation, it would seem that psychological interventibms The present meta-analysis has several limitations. Onedtioit
FoPS continue to decrease generalized social anxiety sgmaptois the risk of bias of included studies, with several studies
over time. A possible interpretation of this is that reduced fiwb passing all four criteria in the applicable four domains of bias.
speaking anxiety over time generalizes to fear reductions farhe unknown risk of some of the included studies suggests our
other social situations. However, this di erence might als@ct  results should be interpreted with caution. However, we @nn
the di erent e ect sizes utilized, where the post-treatment ete conclude whether these studies are of actual high or low. bias
size was solely based on between-group comparisons, wher@éss pertains in particular to the older studies included ireth
the follow-up e ect size was based on both between-group angdresent review, due to poorer reporting of results in past desade
within-group comparisons. As we could not control for theseAnother limitation of the present meta-analysis is that it did
di erent methods in e ect size calculation for the follow-up not include unpublished studies, as it has been argued by some
results on generalized social anxiety, this nding shoule b authors (e.g.Cook et al., 1993hat such studies generally obtain

interpreted with caution. lower e ect sizes which in turn could potentially impact the
e ect sizes in meta-analyses. However, in their review of Iyear

Changes in Effect of Psychological Interventions 200 meta-analyseS§,chmucker et al. (2018rgue that current

After Treatment Termination empirical data demonstrates that the inclusion of unpublishe

We conducted two additional meta-analyses to examine thete e studies rarely impacts the e ect sizes in meta-analyses on a

of psychological interventions after treatment terminatidhis  statistically signi cant level. Other recommended metkadir

e ect is commonly referred to as the “sleeper e ect,” descripin assessing publication bias and its impact on e ect sizes (e.g.,

any type of delayed impact or e ect on a recipient of anDuval and Tweedie, 2000; Borenstein et al., 2009a; Schmucke

intervention after its termination (e.giltckiger et al., 2035 et al., 201), including examination of funnel plot symmetry
The overall eect after treatment termination for and the adjustment of e ect sizes using the Duval and Tweedie's

psychological interventions aimed at FOPS from post-treatme trim and |l procedure were followed in the conduct of the

to follow-up was smalld D 0.20), corresponding to an NNT of present meta-analysis. Still, including unpublished data could

8.89. Furthermore, the overall e ect after treatment teration  potentially provide even more accurate estimates of e ecfssize

of psychological interventions on generalized social dgfiem  making the omission of such unpublished data a limitationha# t

post-treatment to follow-up was smaty D 0.23), corresponding present study.

to an NNT of 7.74. As heterogeneity was non-signi cant fottbo Another limitation of the present study is that the majority

of these analyses, no meta-regression analyses were ¢edduc of the included studies were based on completers-only data.

these cases. This may have led to an overestimation of e ect sizes, perhaps
Although the sleeper eect is commonly calculated bydue to the individuals not bene tting from the interventions

comparing changes between di erent therapeutic frameworkslropping out or due to such incidents being unaccounted for in

following treatment termination Kliickiger et al., 20)5 we intention-to-treat analyses. Furthermore, our nding exarmg
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the di erences between cognitive-behavioral interventiors. the e ects of psychological interventions for FOPS and social
other types of interventions should be interpreted with canti  anxiety in adolescent populations. We would also like to direct
Although our categorization of the cognitive-behaviorabgp researchers' attention to the lack of studies on FoPS andlsoci
was in accordance with previous researChiifpers et al., 20)4 anxiety in an elderly population, as noted elsewhere in the
both groups compared in this analysis are quite heterogeneougerature (Fehm et al., 2005
More research is therefore needed to examine the di erences Anotherimportant empirical implication of the present meta-
between therapeutic frameworks, as well as examining theés ecanalysis is that it directs forthcoming research to examine t
of the interventions in the “other” category. e ects of interventions for FOPS on relevant comorbidity. &iv
Although nearly none of the included studies reportedthe strong association and the high comorbidity betweeriadoc
researcher allegiance or therapist e ects, such charatitaris anxiety and depressiofkgssler et al., 1999t may be deemed an
are important to examine as they can impact the e ect size, anportant additional task to assess the e ects of the intetigrs
notion which is highlighted by the MAP-24 guidelinesliickiger  toward FoPS on depression. Although lower in FOPS than social
et al., 2013 There are examples of how indicators of suchanxiety in its generalized form, the comorbidity between FoPS
factors can be investigated in alternative ways (é>gl, Re and major depressive disorder was found in one study to betabou
et al., 201p. Another limitation of the present study is therefore 2-fold, with an odds ratio of 2.15tein and Chavira, 19%8It
not accounting for these characteristics, which futureieess is therefore a surprising and important nding that few studie
are encouraged to examine. Furthermore, future treatmengéxamining the e ects of psychological interventions on FoPS
studies should report data on researcher allegiance andpligir  have investigated its further e ect on depressive symptoms.
e ects so that these variables can be investigated as pdtentia Regarding the three other secondary outcomes that we
moderators of treatment outcome in future meta-analyses. Aould not examine due to insucient data, it might be of
general limitation with meta-analyses should also be aersid, interest for studies with newer interventions (e.g., teclogy-
because such analyses provide an e ect size estimate of hadelivered interventions) to assess treatment credibilgyweell
di erent psychological interventions compare to control gpmi  as the satisfaction with treatment. Furthermore, as treattn
Thus, such a broad perspective comes at the cost of the detailedpectancy has been demonstrated to be an important predictor

information on how the interventions work. of psychotherapy outcomeé/eyer et al., 2002; Greenberg et al.,
_ ) 2009, future studies should also investigate its role in the eld
Future Directions of FoPS.

It is noteworthy that the present meta-analysis did not exaenin  Additionally, more studies on FoPS reporting follow-up
whether interventions delivered through a group format,results that utilize other types of theoretical frameworlanh
individualized format or self-help format di ered in theirkdlity  cognitive and behavioral treatments are needed, as thiddvou
to reduce symptoms of FOPS and generalized social anxiety. Aow future meta-analyses to investigate the potentialpsliee
previously mentioned, this was due to the fact that only atédi e ects of these interventions. Finally, future studies ddou
number of moderator variables could be selected in order t@xamine several potential moderators that could have an
maintain a reasonable ratio of single e ect sizes to the nunalbe impact on the e ect of psychological interventions for FOPS.
moderators. Future research is encouraged to attempt tafglar More speci cally, possible moderators include comorbiditye th
potential di erent outcomes for such formats. utilization of manuals, treatment adherence, therapist ¢seand
Another important nding of the present review was that researcher allegiance. It is important for future outcomsdgs
only one of the 30 included studies focused on the e ects ofo report such characteristics, so that they can be invesiibas
psychological interventions on FoPS for adolescents. Becaipotential moderators in future meta-analyses.
social anxiety and its associated forms, such as FoPS, have a
onset during childhood and the adolescent yeafsnérican
Psychiatric Association, 20),3t is essential for future studies CONCLUSIONS
to investigate the e ects of psychological interventions @B
for this age group. It could be important to intervene earlyThe present meta-analysis is of importance as it informs the
in an attempt to prevent the development of FOPS, but alstreatment of FOPS, relieving its negative educationaljakoc
because FOPS may signi cantly impair educational attaintsien and occupational consequences. It lls an important knowlkedg
(Van Ameringen et al., 20Q3and furthermore may decrease the gap as it is the rst meta-analysis on FoPS for three decades,
number of years an individual is impaired by FoPS. Moreoverand because it is the rst meta-analysis to date to examine
early interventions on speci ¢ phobia such as FOPS can prevettie e ects of psychological interventions for FOPS exclusively
the development of generalized social anxiety disordétithen  based on RCTs. From this meta-analysis, it seems safe to
and Fehm, 2003; Gregory et al., 2007; Blote et al.,)2fitgking  conclude that psychological interventions aimed at FoPS are
the treatment of FOPS highly important given the individualboth e ective for the FOPS as well as the more generalized
impairments and societal costs of social anxiety disorder. Iform of social anxiety in an adult population. Furthermore,
this respect, an examination of how adolescents (and nqgtsychological interventions have bene cial long-term e®ct
only adults) respond to existing psychological intervenson in the treatment of FoPS. Additionally, a sleeper e ect was
for FOPS may be of vital importance. With regards to futurefound for cognitive and behavioral interventions, indiceg that
directions, we thus urge forthcoming studies to invesigat patients receiving these interventions continued to imprafter
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