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Review and Analysis of Successful PSA Interventions:  
An Applied Perspective

Alexander M. McWilliam , Stuart Beattie  and Nichola Callow 

Bangor University

ABSTRACT
Public speaking can be a fear-inducing and anxiety-provoking experi-
ence for individuals, potentially resulting in poor performance and 
missed educational, social, and professional opportunities. In order to 
provide applied practitioners with effective methodologies for the 
reduction of public speaking anxiety (PSA), this paper aims to system-
atically review and meta-analyse theoretically driven interventions 
that successfully reduce PSA or maintain/increased public speaking 
performance. Following the preferred reporting items for systematic 
reviews and meta-analyses (PRISMA) guidelines, a systematic review 
and meta-analysis examined articles from 1 January 2000 to 1 June 
2023. Of the 1293 articles identified, 26 studies with 2253 participants 
met the inclusion criteria. Research was of a moderate to high meth-
odological standard, with interventions varying in type, duration, and 
focus (e.g., symptom vs. source). Intervention types included expo-
sure, cognitive modification, combined, and other strategies. Although, 
the overall effect of psychological interventions for PSA across 42 
interventions was g = 1.17 (95% CI = 0.88–1.45), with high heteroge-
neity, individual effect sizes varied greatly. While this review provides 
support for the efficacy of psychological interventions in reducing 
anxiety related to public speaking, rigorous research is warranted to 
examine long-term efficacy, real-world implications, self-efficacy devel-
opment, and individual differences in treatment assignment. Finally, 
this review provides practitioners with a quick and easy guide to 
implementing successful interventions that reduce PSA or maintain/
increase performance.

Introduction

“People fear public speaking more than death” is a phrase that has been quoted by 
numerous teachers, researchers, consultants, and countless textbooks ever since its 
first appearance in the London Sunday Times (see Watson, 1973, p. 9). The original 
research referenced found that out of 2500 Americans surveyed, 41% reported their 
greatest fear was speaking before a group (Speech Communication Association [SCA], 
1973). In replicating this research, Dwyer and Davidson (2012) found that 61% of 
college students reported speaking before a group was their most common fear. 
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Ferreira Marinho et  al. (2017) conducted a similar study where 63.9% of undergrad-
uate students reported a fear of public speaking and 89.3% desired classes to improve 
public speaking skills.

Perhaps somewhat confusingly, many labels have been used to describe performance 
anxiety related to public speaking such as public speaking anxiety (Bodie, 2010), fear 
of public speaking (Blöte et  al., 2009), communication apprehension (McCroskey, 1977), 
public speaking apprehension (Ayres & Ayres, 2003), stage fright (Jangir & Govinda, 
2018), speech fright (Dwyer, 1998), and performance anxiety (Bögels et  al., 2010). To 
avoid any further confusion, this article will use the term public speaking anxiety 
(PSA; Bodie, 2010). PSA describes the anxiety an individual may experience prior to 
or during a real or imagined public speaking situation.

Research has shown that PSA can lead to maladaptive tendencies, such as negative 
cognitive biases, avoidance, poor speech preparation, and dropout, resulting in missed 
educational, social, and professional opportunities (Bodie, 2010; Daly, 2009). In addi-
tion, several studies have found that PSA is a common characteristic of social anxiety 
disorder (SAD) and interventions targeting public speaking fears, would help alleviate 
some of these maladaptive responses (Ruscio et  al., 2008).

Psychological Interventions

Over the past few decades, there has been a significant expansion in the range and 
availability of psychological and pharmacological interventions for the treatment of 
PSA. Although both approaches demonstrate efficacy in the treatment of anxiety dis-
orders (Cuijpers et  al., 2013), psychological interventions are commonly recommended 
as the first line of treatment. Therefore, this review focuses only on the exploration 
of successful psychological interventions for the treatment of PSA. Psychological inter-
ventions are interpersonal or informative activities, techniques, or strategies designed 
to decrease psychological symptoms, distress, or maladaptive behaviors to improve 
well-being (England et  al., 2015). While a broad range of intervention types exists, 
they often contain exposure-based, cognitive-based, or combined therapies. For example, 
exposure-based therapies (i.e., exposure therapy) aim to provide opportunities to con-
front feared stimuli, cognitive-based therapies (i.e., cognitive modification) aim to alter 
maladaptive thought processes, and combined therapies (e.g., cognitive behavioral 
therapy) utilize a combination of the two. This study aimed to build upon previous 
research and provide a critical narrative synthesis for these three types of 
interventions.

Review of Recent Meta-Analyses

Recently, Ebrahimi et  al. (2019) conducted a meta-analysis to examine the efficacy of 
psychological interventions for fear of public speaking (FoPS). Although their work 
provides an excellent foundation and a clear direction, their review has several lim-
itations. First, Ebrahimi and colleagues found all interventions to be effective in 
reducing FoPS, however, they included studies where between group significance was 
not achieved (e.g., McNally et  al., 2013) and studies with high attrition rates (resulting 
in potential attrition bias). Second, Ebrahimi et  al.’s work lacked a critical narrative 
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synthesis of studies (e.g., intervention type and theoretical frameworks). Without a 
critical narrative synthesis, it is difficult for an applied practitioner to determine the 
variables that may have led to treatment efficacy. Third, their decision to search only 
four databases could have potentially missed studies of worth. Fourth, only randomized 
controlled trials were evaluated (potentially missing effective studies).

A related systematic review and meta-analysis by Horigome et  al. (2020) examined 
the effects of virtual reality exposure therapies (VRET) on SAD, FoPS, and PSA. 
Horigome and colleagues found VRET to be an acceptable treatment option, demon-
strating significant long-lasting efficacy. While their report included eight studies that 
focused on PSA and FoPS reduction, their analysis only concentrated on the generalized 
effects of interventions on SAD. The authors also excluded studies in which VRET 
was conducted for less than three sessions (hence, ignoring single-session interventions 
covered in this review).

Finally, Reeves et  al. (2022) conducted a meta-analysis to investigate the efficacy of 
VRET and in vivo exposure therapies for PSA. They found that both therapies were 
effective with in-vivo marginally more efficacious. Although their results support 
Horigome et  al. (2020) findings, there are some limitations to their research. First, 
they only included studies in which participants had significantly elevated clinical 
levels of PSA (hence, ignoring more normal populations). Second, four out of 11 
studies (36%) were published between 1978 and 1997 and could be considered outdated 
due to advances in quality and reporting in recent years. Third, Reeves et  al. also 
lacked a narrative synthesis (see also Ebrahimi et  al., 2019).

In the present authors’ view, if practitioners can easily identify effective treatments 
and their methodologies, they will be in a far better place to develop, deliver, and 
assess their own interventions moving forward. Therefore, the present study takes an 
alternative approach to examining this broad area of research by providing a detailed 
critical narrative synthesis and meta-analysis of successful interventions aimed at 
reducing PSA rather than unsuccessful ones. Furthermore, it will build on some of 
the limitations observed in Ebrahimi et  al. (2019), Horigome et  al. (2020), and Reeves 
et  al. (2022) systematic reviews and meta-analyses.

Research Aims

The present study had three main aims: (1) to identify current successful psychological 
interventions available for the reduction of PSA; (2) to examine, compare, and assess 
the efficacy of successful psychological interventions against credible control groups; 
and (3) to provide a narrative synthesis and meta-analysis of successful interventions 
to aid applied practitioners in the selection and delivery of appropriate treatments.

Method

Following the guidelines of the Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA; Moher et  al., 2009), a final electronic search was conducted 
in June 2023 using the following databases: Social Science Premium Collection, SciTech 
Premium Collection, Publicly Available Content, APA PsychInfo, British Nursing, Arts 
and Humanities, Literature Online (via the ProQuest platform), PubMed, Wiley, Taylor 



4 A. M. MCWILLIAM ET AL.

and Francis, JSTOR, Cochrane Library, and SAGE. The first author initially read and 
checked all titles and abstracts against the eligibility and exclusion criteria listed below. 
If any information was unclear, the full-text article was screened. The following specific 
search terms were used to identify empirical research on psychological interventions 
for public speaking anxiety: (“public speaking anxiety” OR “public speaking fear” OR 
“fear of public speaking”) AND (“intervention” OR “program*” OR “treat*” OR “mea-
sure” OR “outcome” OR “evaluation”). Full-text database searches for keywords were 
performed to ensure the inclusion of all relevant articles. The first author followed up 
the database searches with backward and forward reference searches to identify further 
relevant articles. Please contact the first author for the protocol of this study.

Inclusion and Exclusion Criteria

Studies included in the review were required to meet the following selection criteria: 
(1) psychological interventions for PSA that measured psychological change or targeted 
specific psychological variables; (2) written in English; (3) peer-reviewed; (4) included 
a control group; (5) significantly reduced the amount of anxiety experienced and/or 
improved/maintained performance; and (6) published since 2000. Restricting our search 
to the post-2000 period prevented the inclusion of outdated information and focused 
on the most recent and relevant studies that accurately reflect the current state of 
knowledge, practice, and technology. Studies were excluded from the review based on 
the following criteria: (1) abstract only/no full-text available; (2) lacked validated 
measures (e.g., no evidence of content- and/or criterion-related validity); (3) high 
attrition rate (40% or higher); and (4) studies that showed no significant effects (i.e., 
did not work) were omitted from the current review. By excluding studies with high 
attrition rates and studies that were not effective in reducing PSA, we are more able 
to provide a detailed narrative synthesis of highly effective interventions. Focussing 
on highly effective interventions is not uncommon. For example, Hodgkinson et  al. 
(2021) only reviewed successful psychological resilience-based interventions that showed 
a reduction in recidivism or an increase in psychological health in young people who 
offend (rather than unsuccessful interventions). However, focussing only upon successful 
interventions will bias a more balanced review. Figure 1 shows the PRISMA flow chart 
detailing the review and selection process of papers for inclusion in the review.

Assessment of Study Quality

To assess the quality of the studies meeting the inclusion criteria in this systematic 
review, the first author opted to use the 16-item quality assessment tool and scoring 
guidance (QATSDD; Sirriyeh et  al., 2012). However, as several assessment criteria were 
irrelevant to this review, the first author decided to omit them. As most studies did 
not include a pilot study, “Evidence of user involvement in design” was excluded. 
Further, “Good justification of analytical method selected” was removed due to the 
author’s deciding it would not be a decisive factor in determining overall study quality.

The QATSDD contains a list of criteria for studies rated on a 4-point scale ranging 
from 0 (not at all) to 3 (completed). Division of the total score for each study by the 
maximum possible score resulted in an overall quality percentage. The first author 
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performed the initial quality assessment and the second author independently assessed 
a random 30% of the data. Inter-rater reliability was within a 3% margin, indicating 
an almost perfect agreement (Landis & Koch, 1977). Where discrepancies occurred 
between coders, the scores were discussed before reaching a consensus.

Results

Search Result

The database search identified 1651 records. Forward and backward reference searches 
identified a further 27 records. After removing duplicates 1293 titles and abstracts 
were identified. These titles and abstracts were examined against the inclusion and 
exclusion criteria, resulting in 172 papers identified for full-text review. A final list of 
26 articles were identified as appropriate for the review (see Table 1).

Quality Assessment

Quality assessment results ranged from 33% to 94%, with a mean score of 66% (see 
Table 1). Two papers scored in the very high methodological quality range (81–100%), 

FIGURE 1.  PRISMA flow chart.
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18 scored high (61–80%), six moderate (41–60%), and one low (21–40%). Overall, the 
studies scored highly in terms of theoretical framework, study objectives, and method 
of analysis. The lowest scoring item was “Evidence of sample size considered” which 
was only achieved in three studies (11.5%). No paper achieved a “complete” score for 
“Representative sample of target group of a reasonable size.”

Country of Origin

This review found that 14 studies originated from the US, three from the UK, and 
one each from India, Japan, Israel, Sweden, Iran, Germany, Australia, Singapore, and 
Turkey (see Table 1, Column 1).

Settings

Twenty of the studies were based in universities. One study was set in a high school 
(Tillfors et  al., 2011), one examined social drinkers in the Minneapolis/Saint Paul 
metro area (Abrams et  al., 2001), one focused on Toastmaster groups near a large 
metropolitan western city (Cunningham et  al., 2006), and three failed to say where 
they were set (Azevedo et  al., 2017; Lin et  al., 2019; Wallach et  al., 2009)

Population

A total of 2253 participants, with 1093 intervention participants and 844 control par-
ticipants took part across the 26 studies. Four studies failed to report a breakdown of 
participants between the intervention and control groups, resulting in missing data on 
317 participants. Sixteen studies included data on both genders of which 515 were male 
and 916 females. One study contained female-only participants (n = 30; Aslani et  al., 
2014), and nine studies failed to report a gender split, leading to missing data regarding 
gender for 823 participants. Across all studies, age ranged from 15 to 56 years. Twenty-five 
studies focused solely on an adult population, while one study examined young people 
aged between 15 and 21 years (Tillfors et  al., 2011). Only five studies reported the ages 
of both the intervention and control groups. The average age was 24.38 years (SD = 3.33) 
and 23.60 years (SD = 3.31) for the intervention and control groups respectively. Five 
studies failed to report any data related to participant age (see Table 1, Column 2).

Ethnicity

Of the 26 studies included in this review, only two recorded any information on 
participant ethnicity (Lin et  al., 2019, 84% Chinese and 16% Other; Reeves et  al., 
2021, 98% White and 2% Black).

Treatment Assignment

Of the studies identified, 17 randomly assigned participants to intervention and control 
groups, three used self-selection methods, two cluster randomization, two measurement 
scores, and two studies had missing data (see Table 1, Column 4).
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Public Speaking Component

Only 11 studies featured a public speaking component at both the pre-and post-test, 
and nine studies utilized the post-test only. The remaining six studies did not feature 
any public speaking elements (Aslani et  al., 2014; Dwyer, 2000; Jangir & Govinda, 
2018; Lin et  al., 2019; Pribyl et  al., 2001; Tillfors et  al., 2011). Topics, formats, and 
audience sizes varied from study to study (see Intervention Type and Efficacy section).

Pre- and Post-Measures

All studies in this review utilized pre- and post-self-report measures. However, five 
studies included additional measurements alongside self-report anxiety. For example, 
one study used a Stroop Test (Ayres et  al., 2000), two studies used heart rate moni-
toring (Abrams et  al., 2001; Azevedo et  al., 2017), one skin conductance (Azevedo 
et  al., 2017), one employed observer ratings (Wallach et  al., 2009), and one used both 
an attention bias assessment task and observer ratings (Amir et  al., 2008). Of the 
self-report measures used, eight used both the Personal Report of Communication 
Apprehension (PRCA; McCroskey, 1982) and the State-Trait Anxiety Inventory (STAI; 
Spielberger et  al., 1970), two used PRCA only, and five used the STAI only (see Table 1,  
Column 3).

Intervention Duration

Across the 26 studies, the shortest treatment lasted 30 s (Brandrick et  al., 2021), whereas 
the longest took 45 h to complete over the course of a year (Pribyl et  al., 2001; see 
Table 1, Column 5).

Intervention Type and Efficacy

Intervention type, content, delivery, and efficacy varied greatly across the 26 studies. 
First, we discuss studies that utilized exposure-based strategies (e.g., treatments that 
offer participants opportunities to confront their fear of public speaking). Second, we 
report studies that used cognitive modification strategies (i.e., treatments that aim to 
alter maladaptive thought processes). Third, we review studies that used a combination 
of both strategies, and the fourth section reports on studies that use a range of alter-
native strategies. Studies were categorized based on the theoretical framework provided 
in their respective papers. If no theoretical framework was provided, the present authors 
compared the treatment design with similar treatments and reached a consensus on 
which category would be most appropriate. Finally, we conduct a meta-analysis to 
compare the effect sizes of studies with sufficient data.

Exposure-Based Interventions

Ayres and Heuett (2000) examined the effects of performance visualization on reducing 
communication apprehension (CA). Intervention group received a 30-minute perfor-
mance visualization treatment which involved relaxation, watching a videotape of a 
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speaker, imagining the speaker on-demand, and then imagining themselves as the 
speaker. After post-test speeches were delivered (14 weeks later), the intervention group 
depicted themselves as more positive, vivid, in control, and reported significantly lower 
state and trait CA compared to placebo and control groups.

Ayres and Ayres (2003) explored the impact of visualization therapies (i.e., visual-
ization scripts and drawings) on reducing PSA. The script-only group followed a 
visualization script. The drawings-only group looked at a set of sketches that illustrated 
an individual going through the events outlined in the visualization script. Individuals 
in the combined script and drawings group listened to the visualization script and 
followed a set of drawings. The Placebo group read material on general communication 
processes and the control group was left to their own devices for 15 min. After a 
post-test speech, results showed that while all visualization conditions reported a sta-
tistically significant reduction in PSA when compared to placebo and control conditions, 
the combined script and drawings condition was the most effective. Further, individuals 
in the combined text and drawings group envisioned themselves as speakers having 
more control and being more positive compared to other conditions.

Heuett and Heuett (2011) investigated the use of virtual reality therapy (VRT) to 
reduce self-reported measures of PSA compared to a visualization and control group. 
Participants in the VRT condition wore a head-mounted display (which also transmitted 
the sound of their own voice), which enabled them to enter a computer-generated 
version of an auditorium. Visualization participants watched a videotape guiding them 
through their treatment (see Ayres et  al., 1993). While both treatments significantly 
reduced trait and state CA and increased self-perceived communication competence 
(SPCC) compared with the control group after post-test speeches, only the VRT con-
dition reported a significant increase in willingness to communicate (WTC). Furthermore, 
VRT was significantly more effective at reducing trait and state CA, increasing SPCC 
and WTC when compared to the visualization-only group.

The final study to use a visualization strategy investigated the effects of imagined 
interactions and rehearsal on speaking performance (Choi et  al., 2015). Participants 
in the intervention group listened to a 4-min training session that included the defi-
nition, benefits, examples, and procedural steps of imagined interactions (see Edwards 
et  al., 1988). Rehearsal techniques included repetition and imagining the successful 
outcome of a speech (i.e., positive audience reaction and feedback). After completing 
the one-off training session, the intervention group were given four minutes to read 
over and prepare a speech on a predetermined topic. The control group were given 
a distractor task to ensure that no rehearsal took place before delivering their speech. 
After the post-test speech, the intervention group had significantly fewer silent pauses 
and a significantly shorter duration of combined disfluencies than the control group. 
However, there was no significant difference in vocalized pauses between groups.

Reeves et  al. (2021) explored whether 360° video content influences virtual reality 
exposure therapy (VRET) outcomes. Participants were split into 360°Audience, 
360°Empty, and control groups. Both intervention groups received VRET weekly for 
four weeks. The 360°Audience participants were gradually exposed to increased room 
and audience size, and the 360°Empty condition to increased room size only. The 
control group received no treatment and only completed the outcome measures online, 
weekly. Post-test scores for the groups were completed after the final public speaking 
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task from the intervention groups. Results concluded that both 360°Audience and 
360°Empty demonstrated a statistically significant reduction in PSA compared to the 
control group (no significant differences occurred between 360°Audience and 360°Empty 
groups). Results were maintained at the 10-week follow-up.

Ayres and Schliesman (2002) examined whether paradoxical intention could reduce 
stress and the likelihood of unwanted behaviors occurring. According to Frankl (1969), 
suppressing an undesirable behavior can increase stress and the likelihood of the 
unwanted behavior occurring. Thus, when a person focuses on increasing an unde-
sirable behavior, this source of stress is theoretically eliminated. The intervention group 
was asked to identify the factors that bothered them regarding public speaking before 
exaggerating and focusing on them in a practice setting. The visualization group were 
told to relax and listen to a script that helped them envision a positive speaking 
experience. Placebo group participants read material on great speeches while control 
group participants were left to their own devices for 20 min. Results after a post-test 
speech concluded that both paradoxical intention and visualization groups reported 
significantly lower trait and state CA compared to placebo and control groups.

Ayres et  al. (2000) investigated whether systematic desensitization would reduce CA 
in the context of a Solomon Four-Group Design (two control groups and two inter-
vention groups). Systematic desensitization is a behavioral technique in which indi-
viduals are gradually exposed to anxiety-provoking stimuli while simultaneously being 
engaged in a relaxation exercise. Intervention groups were exposed to a videotaped 
version of systematic desensitization by Ayres et  al. (1993). After a post-test speech, 
results found that systematic desensitization produced a significant reduction in state 
and trait CA compared to control groups.

The penultimate study in this section investigated the extent to which exposure 
therapy to an audience led to a decline in PSA (Finn et  al., 2009). Exposure therapy 
(such as systematic desensitization) repeatedly exposes an individual to a feared stim-
ulus in a safe environment. The intervention group participated in a multiple-exposure 
speaking assignment, where each participant delivered the same presentation three 
times in a row to a different set of classmates. Between each presentation, participants 
had approximately five minutes to make any changes they deemed necessary to improve 
their performance. Control group participants completed alternative assignments requir-
ing no public speaking. Results after a post-test speech indicated that the intervention 
condition experienced a significant reduction in state anxiety when compared to the 
control group.

The final exposure-based intervention examined the feasibility of arousal 
feedback-based exposure therapy to alleviate social anxiety symptoms in adults (Lin 
et  al., 2019). The intervention group completed four weekly sessions and performed 
three types of tasks per session: a psychoeducation component, eight brief arousal 
games, and six arousal feedback-based speech tasks. The psychoeducation component 
highlighted maladaptive thoughts and behaviors associated with high-arousal social 
situations. The brief arousal game provided real-time feedback and allowed participants 
to gain an awareness and management of their arousal levels. The arousal feedback-based 
speech task had participants deliver 6 × 2-min speeches to a virtual audience. During 
the intervention period, stress manipulation also increased (i.e., larger audience size, 
negative facial expressions, attire, and difficulty of speech topic and type). Prior to 
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delivery (except in the case of the impromptu speech), participants were given three 
minutes to prepare. Participants were given weekly tasks to complete (e.g., they were 
tested on key takeaways and asked to identify their social anxiety concerns). Results 
indicated that arousal feedback-based exposure therapy was more successful in reducing 
anxiety related to public speaking when compared to the wait-list control group. 
Although results were maintained over a follow-up 5-week period, no pre-and 
post-public speaking tests were used.

Cognitive Modification Strategies

The first study to utilize a cognitive modification strategy investigated whether 
communication-orientation motivation (COM) therapy could be used to reduce public 
speaking apprehension (Ayres et  al., 2000). Participants were randomly assigned to 
COM therapy, systematic desensitization, placebo, or control groups. Participants in 
the COM therapy condition were asked to read Motley’s (1995) book Overcoming Your 
Fear of Public Speaking: A Proven Method. The book aimed to help a person view 
public speaking from a communication orientation, as opposed to a performance 
orientation. Participants assigned to the systematic desensitization condition worked 
through a videotaped version of systematic desensitization therapy (see Ayres et  al., 
1993). The placebo group read a review of the World’s Great Speeches (Peterson, 1965) 
which was of equal length. The control group did not receive any treatment. Results 
after a post-test speech revealed a significant reduction in CA and a significant increase 
in SPCC in the COM therapy and systematic desensitization groups compared to the 
placebo and control groups. However, no difference between the intervention groups 
was reported, and no treatment condition improved willingness to communicate 
(WTC) scores.

Cunningham et  al. (2006) examined the use of The Lefkoe Method (TLM) to elim-
inate the fear of public speaking. TLM is based on the premise that anxiety is typically 
caused by specific beliefs through previous public speaking conditioning and experi-
ences. First, participants identified an undesirable pattern of behavior or feelings that 
was a reasonable interpretation of a similar previous situation. These undesirable 
patterns of behavior or feelings can be reduced by helping participants to realize that 
the current stimulus never produced the emotion (i.e., it is only a by-product produced 
by the meaning they gave to a previous similar situation). The wait-list control group 
received no treatment until after post-test. Results indicated that after a post-test 
speech, participants in the TLM group showed significant decreases in fear, anxiety, 
and subjective units of bothersome sensations scale scores. Significant increases were 
observed in satisfaction, confidence as a speaker, and relaxation scores when compared 
to the wait-list control group.

Another study investigated the effect of a single-session attention modification 
program on the response to a public speaking challenge in socially anxious individuals 
(Amir et  al., 2008). Both intervention and control participants underwent 60 trials of 
a face dot-probe detection task. Each trial began with participants staring at a fixation 
cross in the center of the screen for 500 ms. Immediately afterwards, two faces of the 
same individual (one neutral, one disgust) appeared on the screen for 500 ms. 
Subsequently, a probe (either the letter E or F) appeared in the location of one of the 
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two faces, and participants had to determine which letter they saw as quickly and as 
accurately as possible. In the intervention group, the probe always replaced the neutral 
face, whereas in the control group, the probe replaced the neutral and disgusted faces 
at equal frequencies. After a public speaking component at post-test, results concluded 
that intervention participants showed significantly less attentional bias to threat along 
with lower levels of anxiety compared to control participants.

The next study examined the effectiveness of eye movement desensitization and 
reprocessing (EMDR) therapy on PSA in university students (Aslani et  al., 2014). 
EMDR therapy includes both systematic desensitization and cognitive reprocessing. In 
each session, the intervention group imagined a stressful situation, such as trauma 
(e.g., a car accident) and followed lateral movements of the therapist’s finger. This 
process continued until either the patient expressed that the annoyance of the image 
had been reduced or approximately one minute had passed. During a state of deep 
relaxation, participants were asked to cognitively restructure the traumatic event and 
relieve their symptoms. Each participant then followed the movement of the therapist’s 
fingers again while sharing all the negative thoughts in their mind. As they did so, 
participants were encouraged to think about positive thoughts such as “I can handle 
this issue.” This would replace the original negative beliefs with positive ones. The 
results revealed that EMDR therapy led to a significant increase in perceived confidence 
as a speaker and a reduction in physiological symptoms when compared to the control 
group; however, no public speaking component was used in this study.

Jackson et  al. (2017) investigated the effectiveness of inoculation training where an 
individual could be inoculated from an impending psychological threat much in the 
same way that a person’s immune system can be inoculated against a virus. Both 
intervention and control groups received a generic one-paragraph information sheet 
containing details about the activity, assessment, and implications of their performance. 
The intervention group also received forewarnings regarding the anxiety they may 
experience, counterarguments, paired refutations targeting common preconceptions, 
and anxiety-inducing concerns specifically related to public speaking. Results indicated 
that the intervention group who received the inoculation message before their upcoming 
presentation, reported significantly lower pre-task anxiety, lower somatic anxiety, and 
viewed their nerves in a less debilitating light compared to those in the control group.

The final study to implement a cognitive modification strategy examined the efficacy 
of an ultra-brief cognitive defusion intervention on the reduction of PSA (Brandrick 
et  al., 2021). Cognitive defusion is one of the six core processes in acceptance and 
commitment therapy (Hayes et  al., 1999). Each participant was asked to write down 
a negative self-evaluative phrase regarding their personal perceptions about public 
speaking (e.g., “I’m going to make a mistake and look like a fool”) before being 
assigned to either defusion, positive self-affirmation, or control condition. Defusion 
participants reduced their self-evaluative negative phrase into a single (e.g., fool) before 
executing a word repetition task where they would repeat their chosen word aloud at 
their fastest speed for a period of 30 s (reducing its harmful impact as the meaning 
of the word becomes less salient). Participants in the positive self-affirmation group 
were taught to recognize their negative self-evaluative phrase as dysfunctional before 
cognitively reframing it into a positive rational thought (e.g., “I will probably do okay 
on this task”). Participants in the control condition counted backward from 100 as 
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fast as possible. Results indicated that after completion of an impromptu speech task, 
participants in the defusion condition showed a significant reduction in PSA and 
subjective unit of distress scale compared to participants in the positive self-affirmation 
and control conditions.

Combined Strategies

Five studies implemented a combination of exposure and cognitive modification strat-
egies to reduce PSA. The first study taught students to self-manage communication 
apprehension (CA) by self-selecting treatments (Dwyer, 2000). While all participants 
undertook a 15-week fundamentals of public speaking course, the intervention group 
were introduced to the multidimensional model (MM) for managing speech anxiety 
for the first 3 weeks, where the control group completed chapters in a traditional 
public speaking textbook. Participants were encouraged to focus on the treatment 
applicable to mastering their biggest source of anxiety before working their way down 
a list of treatments for their anxieties. Results concluded that although both groups 
reported significant reductions in CA levels, participants in the MM condition showed 
a significantly greater reduction in CA levels compared to the control group. However, 
no public speaking component was used in this study.

To treat the source of an individual’s public speaking apprehension (e.g. affective, 
behavioral, or cognitive), Heuett et  al. (2003) divided participants into single (either 
visualization, systematic desensitization, or skills training) or multiple (combination of 
the three) treatment conditions. All groups watched tapes guiding them through their 
respective treatments (see Ayres et  al., 1993). The placebo group viewed a videotape 
of great speeches of the past, and the control group received no treatment. Results 
indicated that systematic desensitization was most effective at reducing trait CA for 
affective sources of anxiety, whereas multiple treatments were most effective at reducing 
trait CA for cognitive and behavioral sources. Regarding WTC, visualization was most 
effective for affective sources, systematic desensitization for behavioral sources, and 
skills training for cognitive sources.

The next study examined whether virtual reality cognitive behavior therapy (VRCBT) 
could be used as an alternative to cognitive behavior therapy (CBT) to reduce PSA 
(Wallach et  al., 2009). The behavioral component of CBT provides the necessary 
exposure to feared stimuli (i.e., public speaking), while the cognitive component aims 
to challenge an individuals’ maladaptive thought patterns regarding the situation (e.g., 
this situation is not dangerous). Both VRCBT and CBT followed similar procedures 
with the initial session, introducing the therapy, determining participants’ anxiety 
reactions, building an anxiety hierarchy, devising a treatment contract, rationale, and 
assigning homework. The wait-list control group completed only the pre-and post-test 
questionnaires. Results after a post-test speech concluded that both the VRCBT and 
the CBT conditions were more effective in significantly reducing PSA when compared 
to the wait-list control group. No significant differences were reported between VRCBT 
and CBT conditions.

Tillfors et  al. (2011) utilized a multi-session treatment to investigate the effectiveness 
of internet-based CBT in treating high school students with social anxiety disorder 
(SAD) and public speaking fears. As face-to-face therapy can sometimes be perceived 
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as anxiety-provoking, Tillfors et  al. decided to use internet-based CBT. Participants in 
the intervention group received a self-help manual containing nine modules, each 
consisting of information, exercises, and essay questions. Participants had to complete 
weekly homework assignments before the next module could be accessed. The average 
number of modules finished was 2.9 out of a maximum of nine modules. Even though 
this number was low, results illustrated that intervention group participants reported 
significant reductions in social and general anxiety when compared to the control 
group. Effects were maintained at 1-year follow-up.

The final study to utilize a combination strategy investigated the efficacy of behavior 
modification techniques for students to reduce public speaking (Jangir & Govinda, 
2018). The authors used behaviorism as their theoretical framework, which posits that 
habits are learned through classical conditioning. Further, through behavior modifica-
tion (e.g., reinforcement, punishment, or extinction) habits can be learned or unlearned. 
Over six weeks, the intervention group received five interventions consisting of “devel-
oping alternative emotional responses to threat,” “establishing dialogues with the 
audience in a graded manner (e.g., audiences that increased with size),” “purposeful 
faltering while speaking,” “practising in front of a mirror,” and “reducing breathing 
rates.” Compared to the control group, the intervention group reported significantly 
reduced PRPSA and subjective unit of distress scale (SUDS) scores, along with increased 
self-esteem. However, no public speaking component was used in this study.

Other Strategies

Several studies used alternative strategies to exposure and cognitive modification (or 
a combination of both) to reduce the effects of anxiety on public speaking performance. 
The first study explored the pharmacological and expectancy effects of alcohol on 
social anxiety in individuals with social phobia (Abrams et  al., 2001). As alcohol can 
directly affect the central nervous system, a stress-response dampening effect can occur, 
leading to an individual experiencing relief from anxiety symptoms. Each participant 
consumed two drinks (either two alcoholic drinks, two placebo drinks, or two non-
alcoholic drinks). Results after post-test speeches concluded that while individuals in 
the alcohol condition showed a significant reduction in performance anxiety (i.e., the 
anxiety experienced during the public speaking situation) compared to placebo and 
control groups, alcohol consumption had no significant effect on any measure of 
anticipatory anxiety (i.e., the anxiety experienced prior to the public speaking situation).

Pribyl et  al. (2001) investigated the effectiveness of a skills-based program in reducing 
PSA. Participants in the intervention condition underwent skills training and were taught 
in both seminar and one-to-one formats how to prepare, practice, deliver, and reflect 
on a presentation. All presentations delivered during the course were videotaped to allow 
students to review their past performances. The control group only completed pre-and 
post-test questionnaires. Results indicated that participants who received skills training 
reported significantly lower PSA scores in general when compared to the control group. 
However, no public speaking component was assessed pre- or post-test in either group.

Fitch et  al. (2011) investigated the efficacy of primordial energy activation and 
transcendence (PEAT) in reducing CA related to public speaking. While this study 
utilized mixed methods, this review will focus on the quantitative results of the study. 
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The intervention group were exposed to the basic PEAT protocol (see Slavinski, 2005), 
which consisted of several techniques, such as acupressure, visualization, bilateral 
stimulation, and deep breathing. However, it is unclear whether all techniques were 
used on each participant. No details were provided describing what the control group 
did. After delivering their post-test speech, results concluded that intervention condition 
participants showed a significant reduction in CA compared with the control condition.

Buttelmann and Römpke (2014) investigated the anxiety-reducing effects of pre-speech 
distractors such as animals and plants. After a 5-min speech preparation period, par-
ticipants were instructed to engage with either a dog, a fish, or a plant (distraction 
tasks). Participants in the control condition were asked to wait for five minutes. Results 
concluded that while all intervention conditions showed a significant reduction in anxiety, 
only the dog intervention had significantly lower levels of anxiety than the control group.

A further study examined the calming effect of a wearable doppel device during 
the anticipation of public speaking (Azevedo et  al., 2017). Participants were assigned 
to either an intervention group (doppel-active) or a control group (doppel-inactive), 
where the doppel delivered a discrete heartbeat-like vibration. The doppel was set to 
vibrate at a frequency 20% slower than the participant’s heartbeat (as measured at 
rest). After pretest measurements were taken, the doppel devices were all turned on 
(but switched off after 10 s in the control condition). At pretest, both intervention and 
control groups displayed comparable levels of arousal (skin conductance) and state 
anxiety. At post-test (five minutes after the speech preparation task had been given), 
participants in the intervention group showed significantly reduced arousal and state 
anxiety compared to the control group.

The final study in this section investigated the effects of breathing therapy and 
emotional freedom techniques (EFT) on PSA (Dincer et  al., 2022). Those assigned to 
the breathing therapy condition were guided through three stages: (1) muscular relax-
ation, (2) deep breathing, and (3) a visualization exercise including positive affirmation. 
Throughout the breathing therapy stages, relaxing music with sounds of nature were 
used to maintain participant concentration and focus. Participants assigned to the EFT 
condition underwent an EFT tapping technique split into two stages. The first stage 
(preparation stage), determined the main problem causing anxiety, assessed the level 
of anxiety experienced, and participants repeated a positive affirmation (i.e., “I forgive 
myself; I accept myself; and I love myself despite my fear of…”) three times. The 
second stage (tapping series) had participants tap eleven parts of their body using two 
fingers while repeating the affirmation statement seven times for each body part (Craig, 
2008). The control group completed only the pre- and post-test measures. Post-test 
speaking anxiety scores for both breathing therapy and EFT conditions were found to 
be significantly lower than those of the control group. No differences in post-test 
scores between the breathing therapy and EFT conditions were reported.

Meta-Analysis

Statistical Analysis

To determine the effects of psychological interventions on PSA, effect sizes illustrating 
post-test differences between the intervention and control groups were calculated using 
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Hedges’ g. Although there are a number of ways to conduct a meta-analysis (Harrer 
et  al., 2021), we followed the recommendations of Cuijpers et  al. (2017) and used 
post-test differences in our analysis to overcome the potential limitations of using 
pre-post effect sizes (e.g., biased outcomes). Following the recommendation of Hedges 
and Olkin (1985), Hedge’s g was chosen over Cohen’s d to account for small sample 
bias in population effect sizes. Cohen (1988) suggests that effect sizes can be inter-
preted as small (g = .2), medium (g = .5) and large (g = .8). If more than one outcome 
measure was used to assess intervention efficacy, relevant measures were pooled to 
provide a singular average effect size (Borenstein et  al., 2009). Heterogeneity of effect 
sizes was assessed by calculating the p-value, I2 statistic, and the prediction interval 
(PI). Borenstein et  al. (2009) posit that the p-value determines if the effect size vary 
at all, the I2 statistic illustrates what proportion of the variance in observed effects is 
real (i.e., not due to sampling error), and the prediction interval (PI) reveals how 
much the effect size varies. I2 values of 25%, 50%, and 75% equate to low, moderate, 
and high variance respectively (Higgins et  al., 2003). All analyses were conducted using 
SPSS (Version 29), and a random-effects meta-analysis model was utilized due to the 
variance in intervention type. Publication bias was assessed by visual inspection of 
funnel plots (see Figure 2) and Egger’s intercept test (Egger et  al., 1997).

Figure 3 provides a summary of the 21 studies included in the present meta-analysis 
including 42 interventions. Five studies (Amir et  al., 2008; Buttelmann & Römpke, 2014; 
Dincer et  al., 2022; Finn et  al., 2009; and Fitch et  al., 2011) were excluded due to a lack 
of data available. The overall effect of psychological interventions on PSA was g = 1.17 
(95% CI = .87–1.47), with high heterogeneity (I2 = 88% PI = −0.50–2.84), which was 
found to be significant (p < .01). Cunningham et  al. (2006) TLM was the most effective 
study observed in this meta-analysis (g = 5.15, CI = 3.75–6.55, p < .001), while Choi et  al. 
(2015) II training only was the least effective (g = −0.19, CI = −0.58–.20, p = .34).

Further analyses were conducted to determine subgroup differences. The 42 inter-
ventions were grouped based on the type of intervention used (cognitive, exposure, 
combined, or other). As per our systematic review, interventions were categorized 
based on their theoretical framework. If no theoretical framework was provided, the 

FIGURE 2. F unnel plot of the standardized effect sizes of psychological interventions.
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present authors compared the treatment design with similar treatments and reached 
a consensus on which category would be most appropriate. Although numerous alter-
native subgroup analyses could have been conducted, we opted to focus on what would 
have the most practical relevance to applied practitioners. Among the six interventions 
that implemented cognitive-based strategies, Cunningham et  al. (2006) TLM was the 
most effective (g = 5.15, CI = 3.75–6.55, p < .001) and Brandrick et  al. (2021) positive 
self-affirmation was the least effective (g = −1.00, CI = −0.69–.49, p = .74). The overall 
effect of cognitive-based interventions on PSA was g = 1.54 (95% CI = −0.19–3.27); 
however, these results were not significant (p = .07). Of the 22 interventions utilizing 
exposure-based strategies, Ayres and Ayres (2003) script and drawing group was most 
effective (g = 3.30, CI = 2.32–4.28, p < .001) and Choi et  al. (2015) II training only 
group was least effective (g = −0.19, CI = −0.58–.20, p = .34). The overall effect of 
exposure-based interventions on PSA was g = 1.25 (95% CI = .91–1.59), which was 
found to be significant (p < .01). Of the eight interventions utilizing combined strat-
egies, Jangir and Govinda (2018) behavior modification was most effective (g = 1.49, 
CI = .79–2.18, p < .001) and Wallach et  al. (2009) CBT was least effective (g = .51, 
CI = .00–1.02, p ≤ .05). The overall effect of combined interventions on PSA was g 
= .97 (95% CI = .09–.79), which was found to be significant (p < .01). Finally, for 
the six studies that implemented other strategies, Pribyl et  al. (2001) skill training was 
most effective (g = 1.24, CI = .16–2.32, p < .05), while Abrams et  al. (2001) alcohol 
group was the least effective (g = .39, CI = −0.22–.99, p = .21). The overall effect of 
other interventions on PSA was g = 1.17 (95% CI = .87–1.47), which was found to be 
significant (p < .01).

FIGURE 3. F orest plot of standardized effect sizes of psychological interventions compared to control 
conditions.
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To identify any potential outliers (i.e., extremely small or large effects), intervention 
confidence intervals were compared against the confidence interval of the pooled 
effect, along with a visual inspection of the funnel plot. This resulted in 10 potential 
outliers that did not overlap with 95% of the pooled effect size. Five interventions 
from two studies had extremely small effects (Brandrick et  al., 2021; Choi et  al., 
2015) and five interventions from three studies had extremely large effects (Aslani 
et  al., 2014; Ayres & Ayres, 2003; Cunningham et  al., 2006). Upon visual inspection 
of the histograms and boxplots, Cunningham et  al. (2006) was identified as an extreme 
outlier. A subsequent sensitivity analysis was conducted to determine the influence 
of this study on biasing the pooled effect size. By omitting Cunningham et  al. (2006), 
the overall effect of psychological interventions on PSA was g = 1.08 (95% CI = 
.83–1.34), with high heterogeneity (I2 = 84% PI = −0.33–2.49) that was significant  
(p < .01). The influence of this extreme outlier on biasing the pooled effect size was 
minimal; therefore, the authors decided to continue using all the studies in this 
meta-analysis. Although visual inspection of the funnel plot indicated asymmetry 
(and potential publication bias), Egger’s test resulted in a p-value of .39, indicating 
no publication bias.

Discussion

21 studies, consisting of 42 interventions were included in the meta-analysis. This 
included 18 studies and 26 interventions omitted from previous meta-analyses (i.e., 
Ebrahimi et  al., 2019; Horigome et  al., 2020; Reeves et  al., 2022). On average, public 
speaking anxiety interventions reduced PSA by 1.17 standard deviations compared to 
control groups (CI = .87–1.47). Z-value for testing the null hypothesis (g = 0.0) was 
8.01 (p < .001), thus rejecting the null hypothesis. While this analysis reported an 
overall positive effect size, when testing for subgroup differences, no significant sub-
group effect for cognitive-based interventions was observed (p = .07). The limited 
number of interventions in this subgroup, along with one which reported a negative 
effect size (Brandrick et  al., 2021—Positive Self-Affirmation; g = −0.01) may have hin-
dered the ability to detect significant effects.

Examining individual psychological interventions, effect sizes ranged between −0.19 
(i.e., Choi et  al., 2015—II Training Only) and 5.15 (i.e., Cunningham et  al., 2006—TLM). 
The variability in effect sizes between psychological interventions may have been due 
to sample size, measurement error, or both. Some studies (e.g. Brandrick et  al., 2021) 
incorporated highly reliable outcome measures, but their relatively small sample sizes 
may have contributed to their small effect sizes. Other studies (e.g., Jackson et  al., 2017) 
who had large sample sizes, may have found their choice of measures to be a contrib-
uting factor to their smaller effect sizes. For studies that reported very large effect sizes 
(e.g., Cunningham et  al., 2006), their results may have been overestimated because of 
the study design used. For example, the public speaking component of Cunningham 
et  al. (2006) study was not administered by the researchers, but by the participants 
themselves. With no information regarding the topic, duration, or audience, it is difficult 
to replicate the conditions of this study or to determine if each participant experienced 
the same conditions, threatening internal validity. Furthermore, between- and 
within-session habituation could have occurred (and acted as a confounding variable) 
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as participants in both groups continued to attend their Toastmaster sessions during 
the study and had opportunities to speak; however, no details were given on this aspect.

In summary, although there was large variability in study efficacy, our meta-analysis 
provides additional evidence supporting the efficacy of PSA interventions, as observed 
in the meta-analyses by Ebrahimi et  al. (2019), Horigome et  al. (2020), and Reeves 
et  al. (2022).

General Discussion

The purpose of the current review was to provide the reader with a deeper under-
standing of what constitutes successful PSA interventions. This study systematically 
reviewed and meta-analysed all relevant psychological interventions over the past 
20 years that successfully reduced PSA. A total of 26 studies met the inclusion criteria 
for this review. Treatments varied in type (e.g., cognitive modification, exposure ther-
apy, combination, or other strategies), duration (e.g., single session to longer-term 
multi-session), and either focused on symptomatic treatment or aimed to target the 
source of a person’s anxiety. Applied and theoretical applications are discussed in this 
section, along with limitations and future directions.

Single-Session Versus Multi-Session Interventions

When targeting anxiety-related symptoms, single-session treatments, such as the doppel 
device (Azevedo et  al., 2017), EFT (Dincer et  al., 2022), alcohol (Abrams et  al., 2001), 
or the use of dogs, fish, and plants (Buttelmann & Römpke, 2014) were most effective. 
In applied settings, if practitioners are seeking to implement short-term relief inter-
ventions, these “one-shot” symptom-reducing interventions may be the most applicable. 
Although immediate relief is advantageous, the long-term effects remain unclear, as 
the root causes of the anxiety response remain unaddressed. Paradoxically, some strat-
egies may even cause long-term harm (e.g., the use of alcohol).

Conversely, when more time is available, multi-session interventions targeting the 
source of a person’s anxiety may be the most appropriate. These interventions typically 
followed one theoretical viewpoint and adopted an appropriate intervention (e.g., 
cognitive modification for cognitive biases). However, in most cases, a one-size-fits-all 
approach was used (hence ignoring individual differences and needs). Although effec-
tive, multi-session interventions require a longer commitment from participants and 
typically involve a trained specialist for administration.

Exposure to Feared Stimuli

In some studies, actual exposure to feared stimuli, such as public speaking, was a key 
part of treatment efficacy and effectiveness. Exposure to feared stimuli provided oppor-
tunities to test cognitive modifications in a practice setting, allowing extinction learning 
to occur (a gradual decrease in a person’s fearful response). Exposure to feared stimuli 
(i.e., public speaking) occurred with the person either imagining the experience (e.g., 
Ayres & Ayres, 2003) or being directly exposed to it (e.g., Finn et  al., 2009). While 
most articles in this review used traditional exposure to public speaking, some explored 
the use of virtual reality exposure therapy (VRET) as an alternative option (e.g., Reeves 
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et  al., 2021). VR could be equally as effective as traditional in vivo exposure by reduc-
ing the cognitive strain on a person to imagine the environment (benefitting those 
individuals who have difficulty creating images), allowing participants to experience 
hard-to-recreate situations (e.g., an audience of 1000 people), taking individual differ-
ences into account (e.g., targeting specific public speaking fears), and be adjusted very 
quickly (see also Horigome et  al., 2020; Reeves et  al., 2022). However, the authors 
note that practitioners may find it difficult to acquire the equipment needed for VRET.

Cognitive Modification

Many interventions in this review utilized variations of cognitive therapies to allow 
participants to identify and replace maladaptive thought processes with more realistic 
and balanced alternatives. Interventions attempted to either alter the person’s percep-
tions of the situation (e.g., COM therapy, Ayres et  al., 2000), determine and deal with 
the source of a person’s anxiety (e.g., TLM, Cunningham et  al., 2006), or reduce the 
saliency of threats (e.g., EDMR, Aslani et  al., 2014). One proactive approach to anxiety 
treatment was to inoculate participants against the impending psychological threat of 
public speaking (Jackson et  al., 2017). Cognitive therapies are widely available, can be 
delivered in group or individual settings, administered by a trained specialist or through 
self-study, and can be used alongside behavioral therapy (e.g., CBT).

Theoretical Implications

Across the 26 studies included in this review, various theoretical frameworks were 
used to justify the chosen interventions. For example, a cognitive-behavioral framework 
(emphasising the role of negative thought patterns and avoidance behaviors) was seen 
in CBT studies (e.g., Tillfors et  al., 2011), while Reeves et  al. (2021) used Foa and 
Kozak (1986) emotional processing theory and Craske et  al. (2014) inhibitory learning 
model as their theoretical framework. Alongside traditional frameworks, some studies 
included alternative theories. For example, Jackson et  al. (2017) based their work on 
inoculation theory (McGuire, 1964) which posits that an individual could be inoculated 
from an impending psychological threat much in the same way that a person’s immune 
system can be inoculated against a virus (Compton et  al., 2016). The variation in 
theoretical frameworks highlights the complexity of PSA and that one size does not 
fit all when it comes to treatment.

During the review process, we noticed a lack of differentiation between the concepts 
of fear and anxiety, with no study highlighting their distinctions. Some studies aimed 
to reduce either a person’s anxiety or fear related to public speaking, whereas others 
used the terms interchangeably (e.g., employed a questionnaire measuring anxiety to 
assess fear). Although research would indicate that PSA and FoPS are related constructs, 
research has also shown that they are in fact distinct entities and should be treated 
as such. In doing so, confusion both from theoretical and applied perspectives should 
abate. One theory that does theoretically separate fear from anxiety is Gray and 
McNaughton (2000) revised Reinforced Sensitivity Theory (rRST). According to these 
authors, three distinct neuropsychological systems of emotion and motivation exist. 
These are called the fight-flight-freeze system (FFFS), behavioral inhibition system 
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(BIS), and behavioral approach system (BAS). The FFFS and BIS are concerned with 
aversive stimuli and constitute the defensive system, while the BAS mediates reactions 
to all appetitive stimuli and generates anticipatory pleasure (Corr & Cooper, 2016).

The FFFS is associated with fear and activates avoidance/escape behaviors. Its purpose 
is to reduce the discrepancy between the immediate threat(s) and the desired state of 
safety (Corr & Cooper, 2016). Flight and active avoidance occur when threatening 
stimuli must be avoided. However, in situations where escape is more difficult, fight or 
freeze behaviors may occur. Regarding public speaking, FFFS activation may occur when 
an individual perceives the distance from the threat to be minimal (e.g., they are 
standing on stage about to speak). This results in an urge to remove oneself from the 
situation (i.e., flight behavior). However, when escape is not possible, they may freeze, 
potentially resulting in a social performance catastrophe (see Strahan & Conger, 1999).

The BIS is responsible for the resolution of goal conflicts associated with anxiety 
and is typically activated when threatening stimuli must be approached (e.g., a verbal 
presentation). Goal conflicts can occur from both between and within motivational 
systems (i.e., BAS vs. FFFS, BAS vs. BAS, FFFS vs. FFFS). To resolve concurrent goal 
conflicts, BIS activation results in the inhibition of conflicting behaviors, engagement 
of risk assessment processes, and the scanning of memory and the environment (Corr 
& Cooper, 2016). Furthermore, Corr and Cooper (2016) proposed there to be an 
optimal level of BIS activation, where excessive activation leads to risk aversion and 
generalized anxiety, whereas too little leads to risk proneness. Once the BIS is activated, 
it continues to exert control over the individual until reappraisal shifts to BAS or FFFS 
dominance. This occurs by increasing the saliency of threatening stimuli (via recursive 
loops) until either the perception of danger has sufficiently increased (FFFS dominance), 
or the perception of danger has diminished (BAS dominance).

We theorize that public speaking anxiety (PSA) occurs when there is BIS activation, 
whereas fear of public speaking (FoPS) occurs when there is only FFFS activation. For 
example, when a person encounters a public speaking situation, one or more threatening 
stimuli will activate the FFFS (i.e., everyone watching, forgetting words), eliciting fear. If 
the same situation activates the BAS due to a potential motivating reward from speaking, 
(e.g., grade, job offer, or social status), then BIS activation will occur, resulting in anxiety 
instead. In certain instances, when there is no BAS activation (i.e., no motivation to 
move toward the threatening stimuli), only the FFFS will activate. Further, BIS activation 
can also occur when two equally threatening stimuli are present, causing avoidance-avoidance 
goal conflicts. Future research should establish a clear distinction between the constructs 
of fear and anxiety, and whether the intervention aims to reduce fear, anxiety, or both.

Limitations and Future Directions of PSA Interventions

Several limitations of current research are worth discussing. First, the public speaking 
component was a significant limitation observed in many of the studies included in this 
review. Only 42% of studies used a public speaking component pre-and post-intervention. 
Although some studies found that self-reported anxiety significantly decreased (illustrating 
intervention efficacy) without an assessment of speaking performance (pre- and post-test), 
it is difficult to determine real-world implications of the research. Future studies should 
incorporate a public speaking component pre-and post-intervention.
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Another limitation concerned the use of the Personal Report of Communication 
Apprehension (PRCA; McCroskey, 1997) in determining treatment efficacy, as 38% of 
studies used it either as a sole measure or in conjunction with others. The PRCA is 
a four-factor measure with only one dimension (six items) assessing anxiety related 
to public speaking. Studies included in this review either only used the public speaking 
dimension or used the PRCA in its entirety (see Table 1, Column 3). When used in 
its entirety, researchers may have reported intervention efficacy (as there was an overall 
improvement in PRCA scores). However, without a dimension breakdown, scores 
related to public speaking may not have improved at all. Future research should con-
sider reexamining the construct validity of the PRCA to avoid such confounds.

McCroskey (2005) suggested using the Personal Report of Public Speaking Anxiety 
(PRPSA; McCroskey, 1970) instead of the PRCA. As all 34 items on the PRPSA focus 
directly on PSA, this psychological measure seems to be reliable in ascertaining the 
efficacy and effectiveness of a PSA intervention. Future research may even employ mul-
tiple psychological self-report measures of anxiety (e.g., one to determine levels of social 
anxiety and a second to determine levels of PSA) to make clearer distinctions between 
individuals who suffer from performance-only anxiety and those who suffer from gen-
eralized social anxiety disorder. This distinction would allow researchers to understand 
the effect of interventions on overall SAD as well as domain-specific PSA, and to deter-
mine whether an individual or a group setting would be more beneficial for an indi-
vidual’s treatment. However, the sole use of self-reported anxiety assessments to assess 
intervention efficacy is a limitation. Future research could consider other assessment 
types (e.g., heart rate reactivity, observer ratings) to further assess intervention efficacy.

Another limitation observed was the failure to provide sufficient detail on the 
exposure elements of interventions. Without such details, the influence of confounding 
variables on treatment efficacy remains unknown. In addition, due to the lack of data, 
accurate study replication becomes more difficult. Future research should provide 
sufficient detail on exposure elements used and how they have tried to minimize the 
influence of anxiety-reducing behaviors (e.g., safety behaviors). Furthermore, for those 
individuals with high levels of PSA (and potentially low self-efficacy), in vivo exposure 
may be too overwhelming. Therefore, individuals may benefit from a graded exposure, 
mastering in vitro exposure first, then proceeding to VRET (for a mild version of in 
vivo exposure), before advancing to traditional in vivo exposure (which can be graded 
as well). In addition, research implementing VRET should explore the use of Lin et  al. 
(2019) arousal feedback-based system to increase exposure efficacy.

There was a general lack of long-term effectiveness assessed, with only three out 
of 26 studies conducting some form of follow-up (Lin et  al., 2019; Reeves et  al., 2021; 
Tillfors et  al., 2011). Without examining the efficacy of interventions over time, it is 
difficult to determine whether participants continued with the gains they made or 
regressed to previous levels of anxiety. A general limitations of applied interventions 
is that the intervention generally stops after the study has been conducted. Hence, 
unless the participant is fully autonomous at carrying on with the psychological skills 
taught to them from the intervention then they will forget about them and revert 
back to what they were before the intervention. Furthermore, we argue that researchers 
have an ethical obligation to ensure that participants are confident enough to continue 
using the skills learned after the intervention has been completed, otherwise any 
intervention’s long-term efficacy is at risk.
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The use of follow-up measures (both self-reporting and public speaking events) 
taken at several time points (e.g., 1-month, 3-months, and 6-months post-test) would 
allow for the determination of the duration and durability of intervention effectiveness 
with potential “top up” sessions to maintain effectiveness.

A “one-size-fits-all” approach was used in 92% of the studies, where all participants 
were given the same intervention. Due to the complexity of PSA, such approaches may 
be counterproductive, as treatments lack effective targeting. Although two studies (Dwyer, 
2000; Heuett et  al., 2003) did consider the idiosyncratic nature of anxiety upon inter-
vention design, they are not without limitations. First, if an individual has limited 
introspection, self-selection of treatment may not be effective when compared to a 
trained specialist. Second, Heuett et  al. (2003) study contained four participants per 
treatment condition which may be too small to adequately detect significant individual 
effects. Therefore, future research should explore the benefits of grouping individuals 
based on the intensity and sources of PSA before delivering appropriate interventions.

Future research may benefit from incorporating the theoretical implications from 
earlier and utilizing a three-pronged intervention approach. Researchers could focus on 
increasing cognitive control (through cognitive therapies, e.g., Amir et al., 2008), reducing 
threat saliency (via exposure therapies, e.g., Ayres & Schliesman, 2002), and increasing 
self-efficacy (via repeated successful exposures to the specific stressors; Bandura, 1997). 
In addition, several cognitive therapies included in this review could easily be combined 
to provide a “package” of treatments. This “package” could target a wide array of cog-
nitive biases to reduce selective attention to threat (Amir et  al., 2008), increase psycho-
logical flexibility (Brandrick et al., 2021), increase the personal view of the speaker (Ayres 
& Ayres, 2003), and shift from a performance-oriented perspective of public speaking 
to a communication-oriented perspective (Ayres et  al., 2000).

Limitations of This Review

This review is not without its own limitations. The authors were unable to access the 
APA PsychNet database or the following articles—Harris et  al. (2002), Lister et  al. 
(2010), and Lopez et  al. (2014). Furthermore, five studies had to be omitted from the 
meta-analysis due to a lack of reported results. We attempted to contact the first 
authors of these studies; however, no responses were received. Next, this review was 
not pre-registered, which introduces a potential risk of outcome reporting bias. Although 
standard systematic review procedures were followed, pre-registration would have 
enhanced transparency, reduced bias, and improved reproducibility. Future reviews on 
this topic should prioritize pre-registration to address these concerns. Finally, by 
focusing only on effective/successful interventions, our review became biased, especially 
from a meta-analysis viewpoint.

Conclusion

To conclude, key findings showed that while intervention type varied greatly, inter-
ventions containing cognitive modification and exposure therapy were most common. 
The most effective cognitive modification intervention was the Lefkoe Method 
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(Cunningham et  al., 2006) and the most effective exposure intervention was Script 
and Drawing (Ayres & Ayres, 2003). Cognitive modification challenges maladaptive 
thoughts, whereas exposure therapies allow for incremental exposure to threatening 
stimuli, which may acclimatize people to these environments. A good range of theo-
retical underpinnings drove the vast majority of interventions. However, theoretical 
limitations remain when differentiating between anxiety and fear. While some symp-
tomatic treatments were highly effective in providing immediate short-term relief, the 
long-term implications remain at risk unless researchers/practitioners ensure that the 
individual is able to autonomously maintain the psychological strategies taught to them 
post intervention.

In terms of future directions, there is a clear need to better consider the approaches 
used to generate meaningful exposure to real-world public speaking situations. The 
use of individualized treatment approaches (as opposed to one size fits all), the devel-
opment of self-efficacy, defining fear from anxiety, and the determination of long-term 
efficacy and effectiveness should also be explored. However, any intervention must 
allow the participant to practice the psychological skills they have learned in multiple 
carefully constructed pressurized environments (e.g., Bell et  al., 2013). It is only here 
that the use of psychological resources will become autonomous.
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