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Abstract  

Public speaking anxiety (PSA) is a highly prevalent condition which can be 

associated with disabling occupational, educational and social consequences. A 

commonly utilised, efficacious treatment for PSA is exposure therapy. Traditionally, 

this intervention has been delivered as in-vivo exposure therapy (IVET). Limitations 

inherent to in-vivo as a mode of delivery have been identified and studies have 

increasingly explored the use of Virtual Reality Exposure Therapy (VRET) as an 

alternative. IVET is a long-established intervention, yet VRET has the potential to 

increase treatment accessibility. Thus, understanding the efficacy of both forms of 

exposure therapy for PSA is important. A systematic search yielded 11 studies with 

508 participants. Of these; 5 employed VRET, 4 utilised IVET and 2 compared 

VRET to IVET. Meta-analysis yielded a large significant effect wherein VRET 

resulted in significant reductions in PSA versus control of -1.39 (Z=3.96, p<.001) 

and a similar large significant effect wherein IVET resulted in significant reductions 

in PSA versus control of -1.41 (Z=7.51, p<.001). Although IVET was marginally 

superior to VRET for treating PSA, both interventions proved efficacious. Given the 

many practical advantages of utilising VRET, future research and clinical practice 

alike could explore virtual reality as mode of delivering PSA exposure therapy.  
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1. Introduction 

Public speaking anxiety (PSA), where individuals experience high levels of 

discomfort when speaking to an audience (O’Hair, Stewart & Rubenstein, 2011), is 

recognised as the most prevalent social fear in both clinical (Furmark, Tillfors, 

Stattin, Ekselius & Fredrikson, 2000) and non-clinical samples (Stein, Walker & 

Forde, 1996). This common form of anxiety has prevalence rates estimated between 

20% (Leary & Kowalski, 1997) and 85% (Motley, 1995) in community samples.  

PSA describes the experience of individuals who converse easily in every-day social 

interactions but experience physiological, behavioural and cognitive symptoms when 

delivering, or anticipating the delivery, of a speech in-front of a group of people 

(Bodie, 2010). As with other anxiety disorders, individuals with PSA often avoid or 

escape from situations (Maner & Schmidt, 2006) which involve public speaking. 

This can result in negative consequences for occupational and educational 

progression wherein public speaking is often a requisite (Raja, 2017) and is 

recognised as a desirable professional skill (Ulinski & O’Callaghan, 2002). 

 

Arguably, the most impairing aspects of PSA are the associated social consequences 

(Blöte, Kint, Miers & Westenberg, 2009). Individuals with PSA have a significantly 

increased risk of developing social anxiety disorder (SAD) (Blöte et al., 2009) 

characterized as an enduring fear of at least one social or performance situation in 

which the individual is exposed to unknown people or to possible scrutiny 

(American Psychiatric Association, 2013). It is estimated that 97% of individuals 

with SAD experience PSA (Beidel & Turner, 2007) and approximately 40% of 

individuals with SAD experience severe and debilitating PSA (Ruscio et al., 2008). 

Although PSA can be a dominant feature of SAD, some individuals report 
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experiencing PSA without broader SAD symptomatology. Consequently, PSA is 

recognised as a distinct “performance only” SAD subtype (Pull, 2012). The 

American Psychiatric Association’s (2013) Diagnostic and Statistical Manual of 

Mental Disorders (5th ed.; DSM-5) recognises this subtype as anxiety restricted to 

performing or public speaking. This can be distinguished from generalized SAD 

which encompasses both interaction and performance anxiety.   

 

As PSA is a SAD subtype, prevalent social anxiety models (Clark & Wells, 1995; 

Rappee & Heimberg, 1997) provide useful frameworks for understanding the 

development and maintenance of PSA. These models endorse the role of attentional 

biases, indicating that socially anxious individuals switch their attention to focus on 

how others are perceiving them when they encounter social situations such as public 

speaking tasks. Where the models differ is Clark & Wells (1995) suggest socially 

anxious individuals avoid external threat, focusing solely on internal cues; whereas 

Rapee & Heimberg (1997) hypothesize that individuals are simultaneously  

hypervigilant of both internal and external threat cues.  

 

In acknowledgement of its potentially debilitating impact, several interventions 

aiming to reduce PSA have been trialled. The majority of PSA interventions are 

based upon cognitive or behavioural principles (Ebrahimi, Pallesen, Kenter, & 

Nordgreen, 2019) and draw upon Clark & Wells (1995) or Rapee and Heimbergs 

(1997) models of social phobia as recommended by the National Institute for Health 

and Care Excellence (NICE) guidelines for treating adults with SAD (2013). A 

recent meta-analysis found CBT to be equally as efficacious as interventions based 

upon other modalities (insight therapy, psychodynamic psychotherapy, visualisation 
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therapy, EMDR) for treating PSA (Ebrahimi et al., 2019). Each CBT intervention 

included in said meta-analysis utilised a form of exposure therapy. Established as an 

effective intervention for treating anxiety disorders (Rodebaugh, Holoway & 

Heimberg, 2004); exposure therapy involves individuals systematically progressing 

through a hierarchy of situations which are graded according to the level of fear they 

evoke. A number of major theories attempt to explain the psychological mechanisms 

of exposure therapy (e.g. Foa & Kozak, 1986; Craske et al., 2008; Bandura, 1997; 

Groves & Thompson, 1970). The widely accepted habituation model (Groves & 

Thompson, 1970) purports that by entering and remaining in an anxiety provoking 

situation in the absence of escape, avoidance and ritualizing, the fear elicited by this 

situation can decrease. Subsequently, the therapeutic process of habituation results in 

a decrease in anxiety (Benito & Walther, 2015). Whereas, Bandura’s (1997) self-

efficacy theory suggests that by increasing skills and mastery over one’s ability to 

manage an anxiety provoking situation, anxiety can decrease.  Neither psychological 

mechanism is mutually exclusive and it has been recognised that any and/or all of 

these mechanisms may occur simultaneously for a participant following exposure 

therapy (Kaplan & Tolin, 2011).   

Exposure therapy has been traditionally delivered in-vivo, with participants directly 

confronting their fears in reality (Abramowitz, Deacon & Whiteside, 2019). For 

individuals with PSA this in-vivo exposure therapy (IVET) commonly involves 

completing a hierarchy of public speaking tasks in front of a live audience. IVET is 

an empirically supported intervention for PSA (Newman, Hofmann, Trabert, Roth, 

& Taylor, 1994; Lawm, Schwartz, Houlihan & Cassisi, 1994). However, limitations 

inherent to IVET are increasingly acknowledged (Hembree & Cahill, 2007).  

Specifically, IVET may be difficult to instigate when the cause of anxiety is 



META-ANALYSIS OF VRET AND IVET FOR PUBLIC SPEAKING ANXIETY 
 

10 
 
 

inaccessible (e.g. flying) or less tangible (e.g. death anxiety).  In the case of PSA the 

practicalities of gathering audiences of increasing sizes is particularly problematic. 

Moreover, IVET is considered time-consuming, expensive, cumbersome for 

therapists and difficult to control in order to adhere to traditional exposure 

hierarchies (Bouchard et al., 2017). When rated as a treatment option, it has low 

acceptability for client’s (Garcia-Palacios, Botella, Hoffman & Fabregat, 2007) and 

therapist’s (Pittig, Kotter & Hoyer, 2019). 

In recognition of these limitations, attempts have been made to deliver exposure 

therapy through different modalities (Maples-Keller, Bunnell, Kim & Rothbaum, 

2017). Of note, is the recent drive to utilise technologically delivered exposure 

interventions (Pull, 2012). Virtual Reality (VR) is a technological intervention 

option currently receiving considerable attention in healthcare research (Wiederhold 

& Riva, 2019). VR is an interactive computer environment that enables individuals 

to experience a sense of presence within pre-recorded environments. Visual VR 

stimuli are presented via VR glasses or projection-based systems like Cave 

Automatic Virtual Environment (CAVE) systems. Through using VR exposure 

therapy (VRET) a participant can confront their fears in a virtual world and 

experience responses similar to those experienced in confrontation with feared 

stimuli in reality (Krijn, Emmelkamp, Olaffson & Biemond, 2004).  

It has been well-established that VRET overcomes some of the aforementioned 

limitations of IVET (Maples-Keller et al., 2017). Identified VRET advantages 

include lower treatment costs (Miloff et al., 2016) and facilitating easy access to 

stimuli which can be controlled by therapists (Hartanto et al., 2014). As VRET can 

take place within a practitioner’s office it maintains client confidentiality, and is less 
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time consuming and cumbersome than traditional IVET (Emmelkamp, 2005). From 

a client’s perspective, VRET is a more acceptable treatment option, with lower 

refusal rates than IVET (Garcia-Palacios et al., 2007). Furthermore, it is a scalable 

tool that may increase accessibility of therapeutic interventions for clients who are 

unwilling or unable to attend more traditional forms of psychological interventions 

(Boeldt, McMahon, McFaul & Greenleaf, 2019). 

Due to the benefits of VRET, significant advancements in VR technology (Miloff et 

al., 2016) and increased affordability of VR equipment (Freeman et al., 2017), 

VRET has become an increasingly popular option in the treatment of mental health 

disorders. Alongside the practical advantages, VRET has also been evidenced as an 

efficacious intervention for anxiety disorders including but not limited to; specific 

phobias (Miloff et al., 2016), SAD (Bouchard et al., 2017), PTSD (Reger et al., 

2016) and panic disorder (Pelissolo et al., 2012). Importantly, meta-analyses 

demonstrate the comparable efficacy of VRET and IVET for anxiety disorders (Carl 

et al., 2019), SAD (Powers & Emmelkamp, 2008; Chesham, Malouff & Schutte, 

2018) and Agoraphobia, Specific Phobia and Social Phobia (Wechsler, Kümpers & 

Mühlberger, 2019).  

Although there is an emerging evidence base for the utility of VRET for those with 

PSA (Wallach, Safir & Bar-Zvi, 2009; Heuett & Heuett, 2011; Lindner et al., 2019) 

the efficacy of VRET for PSA has yet to be explored through meta-analysis. 

Ebrahimi et al., (2019) did investigate the efficacy of technology delivered 

interventions (Video, Internet, VR) in comparison to face-to-face and telephone 

delivered interventions for PSA. Although this meta-analysis evidenced both modes 

of delivery were equally efficacious, the study combined different technology 
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delivered interventions and only three studies (Anderson et al., 2013; Harris, 

Kemmerling & North, 2002; Wallach et al., 2009) utilised VR as the mode of 

delivering exposure. Subsequently, specific conclusions could not be drawn 

regarding the efficacy of VRET for PSA.  

When investigating the efficacy of VRET as a modern, novel mode of delivering 

exposure therapy it seems necessary to also consider the efficacy of the traditional 

and long-established mode of delivering exposure therapy; IVET. Although both 

VRET and IVET contain common features inherent to the category of exposure-

based behavioural interventions, differences in the mode of delivery may impact 

treatment outcomes. For instance, when treating social anxiety there are some reports 

of VRET being superior to IVET (Bouchard et al., 2017) and dissimilar findings that 

VRET and IVET are equally efficacious (Klinger et al., 2005). 

The objective of the current study is to fill a notable gap in the literature by exploring 

through meta-analysis the efficacy of VRET and IVET as interventions for PSA. The 

study will examine the effectiveness and provide effect sizes estimates for VRET 

and IVET compared to no treatment control conditions.  

2. Method  

2.1 Registration and Systematic Search Procedure  

The meta-analysis protocol was preregistered on PROSPERO International 

Prospective Register of Systematic Reviews and can be accessed at 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=132587. 

Relevant studies were identified through systematic searches in four major 

bibliographical databases: Web of Science, PsycINFO, Scopus & Medline in January 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=132587
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2020. The databases were searched using Boolean operators to link the search terms 

“virtual reality” or VR or VRT or VRET or exposure or CBT or "behavio* therapy" 

and “public speaking anxiety”. As several phrases and terms can be utilised to 

describe public speaking anxiety, the PSA search utilised the following search terms:  

“public speaking anxiety” or “public speaking phobia” or “public speaking fear” or 

“presentation anxiety” or “presentation phobia” or “presentation fear” or “speech 

anxiety” or “speech phobia” or “public speaking apprehension” or “communication 

apprehension” or (fear and ("public speaking" or "speaking in public")).  Specific 

search strategies differed slightly in accordance with the criteria for the database 

employed. When searching Web of Science search terms were searched as Topics. In 

both PsycINFO and Medline subject headings for the intervention were exploded 

and search terms related to PSA were mapped to subject headings. The Scopus 

database involved searching Titles, Abstracts and Keywords (TITLE-ABS-KEY) for 

each search term. No date restrictions were applied to the search. Database searches 

were supplemented by completing a manual reference list search of similar meta-

analyses, systematic reviews and studies identified for inclusion in the meta-analysis, 

yielding (n=2) papers.  

 

2.2 Inclusion Criteria    

Utilising the Participants, Interventions, Comparators, Outcomes (PICO) framework 

(Schardt, Adams, Owens, Keitz & Fontelo, 2007) the present meta-analysis included 

studies where: Participants had elevated levels of PSA as identified through:  

A) Participants scoring above the clinical cut-off on a PSA measure e.g. Personal 

Report of Confidence as a Speaker, 
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B) Participants with a significantly elevated score on a PSA measure (scoring one 

standard deviation higher than the mean),  

C) Participants who self-report PSA as a significant difficulty,  

D) Participants with a diagnosis of SAD with a noted anxiety for public speaking as 

identified through self-report or the researcher. 

There were no age limit restrictions for participants. Interventions of VRET and/or 

IVET delivered either as stand-alone interventions or within a wider intervention 

package where the primary target of the intervention was PSA were included. 

Studies were included if the intervention group was compared to a wait list control, 

no treatment control or non-active control group. Included studies were required to 

report outcomes utilising a quantitative measure of PSA. Studies were required to be 

published in a peer reviewed academic journal or book chapter.  

Studies were excluded if: 

 A) They did not meet the aforementioned inclusion criteria, 

 B) Were duplicate or follow-up studies,  

C) Were published in a non-English language,  

D) Did not include effect size and information required to calculate effect size was 

not available after contacting the author, 

E) The primary target of the intervention was social anxiety not PSA,  

F) The primary target of the intervention was another speech disorder not directly 

related to anxiety.  

 

2.3 Study Selection  

A PRISMA flow diagram (Moher, Liberati, Tetzlaff & Altman, 2009) depicts the 

number of studies screened and excluded during the screening process (Fig.1). 
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Systematic searches in four major databases resulted in a total of 779 studies. A 

reference list search yielded 2 studies. Following removal of duplicates, 481 studies 

remained. Titles and abstracts of all 481 studies were reviewed by the first author 

and 441 studies were excluded. Where required, authors were contacted for further 

information. Authors North, North & Coble (1998) confirmed that the Trivial VR 

scene utilised for the comparator group was a walk through a virtual park and did not 

involve any PSA environments or active interventions. Thus, this study was deemed 

eligible for inclusion. Despite attempts the author was unable to receive clarification 

from Heuett & Heuett (2011) regarding participant inclusion criteria. Participants are 

termed ‘students with high public speaking anxiety’, however, the manner in which 

PSA was measured is poorly defined. Consequently, this study fulfils criteria for 

inclusion yet should be interpreted with caution. The first author of Lindner and 

colleagues (2019) paper was contacted as a corrigendum to their study was released 

following recognition of a phrasing error in the PSA measure utilised. Updated 

means and standard deviations were provided. The study by Lister, Piercey & 

Joordens (2010) was excluded as the corresponding author could not provide effect 

size information for the control group. Finally, the authors of Wallach and colleagues 

(2009) study provided subgroup post-scores. The original article reported post-

change scores. Upon receipt of the aforementioned information the first author and a 

second independent reviewer independently reviewed the abstracts and full texts of 

all remaining studies (n=40) to determine eligibility for inclusion. Concerning 

inclusion of full text articles, the disagreement between the two independent 

reviewers occurred 4 time across 40 studies, yielding a substantial agreement (90%) 

with a Cohen’s Kappa of 0.75. Where a decision could not be made between the 

reviewers regarding studies eligibility for inclusion, this was discussed with a third 
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researcher who provided a final decision. This resulted in a final total of 11 studies to 

be included in the meta-analysis. 
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PRISMA 2009 Flow Diagram 
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2.4. Data Extraction  

The following data was extracted from all 11 studies included and is displayed in 

Table 1: participant sample (clinical/non-clinical), conditions (VRET/IVET/Control), 

format (individual/group), exposure type (VRET/IVET), any additional interventions 

(exposure only/CBT package), number of participants, number of intervention 

sessions and the instrument measuring PSA. To determine the effects of the 

interventions on PSA; means and standard deviations for the intervention and control 

conditions post intervention were collected. For the 5 studies that included mixed 

methods of PSA measurement (i.e. physiological anxiety measures, speech length, 

behavioural assessment) only quantitative questionnaire data was extracted. For the 4 

papers including multiple questionnaire based PSA measures data was only extracted 

from a single measure. Selecting a single outcome measure which provides data best 

representing the focus of the meta-analysis is a recommended statistical method 

(Card, 2012). The Personal Report of Confidence as a Speaker data was extracted 

from Harris and colleagues (2002) study as this measure was widely utilised across 

other studies included within the meta-analysis. The Personal Report of 

Communication Apprehension data was extracted from Heuett & Heuett (2011) as 

the authors identified it as the primary PSA scale in the paper. Similarly, the short 

form of the Personal Report of Communication Apprehension was selected from the 

study by Price & Anderson (2012) as it provides a more global measure of PSA than 

the other PSA measure utilised. Finally, data was extracted from the negative 

subscale of the Self-Statements During Public Speaking Scale (SPSS) utilised within 

Wallach and colleagues (2009) article. The negative subscale is a more direct 

measure of PSA, which is more highly correlated with PSA and shows more 

sensitivity to change than the positive scale (Hofmann & DiBartolo, 2000). 
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, 

2.5. Quality Assessment  

The two reviewers both independently completed a risk of bias assessment for each 

study using The ‘Revised Cochrane risk-of-bias tool for randomized controlled 

trials’ (RoB 2) (Sterne et al., 2019) (Appendix A). Risk of bias was assessed across 4 

main domains and is depicted in Figure 2; risk of bias arising from 1) the 

randomization process, 2) missing outcome data, 3) measurement of the outcome 

and 4) selection of the reported result. The domain assessing risk of bias due to 

deviations from the intended interventions was omitted as the questions are not 

relevant to the methodologies examined in this review.   

 

Fig. 2: Estimated risk of bias of the included studies. 
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As per the guidance provided by Sterne et al., (2019) the risk of bias in each domain 

was rated as either ‘Low’ (+) , ‘High’ (-) or ‘Some Concerns’ (X) . All quality 

assessment decisions were based on the information provided in the selected articles. 

As depicted in Figure 2, of the 11 included studies: 8 studies had low risk of bias 

arising from the randomization process, 1 was judged to have some concerns and 2 

studies were judged to have high risk of bias. Studies with a ‘high’ risk of bias in this 

domain reported no concrete procedure of random sequence generation and 

allocation concealment; subsequently, risk of selection bias is suspected. 

All 11 studies were judged to have a low risk of bias in the domain assessing bias 

due to missing outcome data. In the domain assessing bias due to measurement of 

the outcome 3 studies were rated to have a low risk of bias and 8 were rated to have 

some concerns. The ‘some concern’ rating in each case arises from the use of 

participant-reported outcomes, wherein knowledge of the assigned intervention 

could influence report, with no substantial evidence to believe it did.  Finally, in the 

fourth domain assessing risk of bias in selection of the reported result all studies 

were judged to have a low risk of bias. The outcome of each domain was then 

combined to derive an overall risk of bias judgement, 2 studies were judged as low 

risk of bias, 7 were evaluated to have some concerns and 2 studies had a high risk of 

bias. Substantial overall agreement was achieved by the two reviewers (81.82%), 

yielding a Cohen’s Kappa of 0.69. Disagreements were settled by consensus. As the 

majority of the studies included in the meta-analysis reflect some risk of bias, the 

study results should be interpreted with caution.  
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2.6. Statistical Analysis  

All analyses were conducted using RevMan Version 5.3, developed by the Cochrane 

Collaboration (Review Manager, 2014). The Generic Inverse Variance method was 

employed, and a random effects model was utilised due to the variance in the type of 

interventions included in the meta-analysis (Borenstein, Hedges, Higgins, & 

Rothstein, 2010). I2 was employed to assess heterogeneity across studies with I2 

values of (30%) representing mild heterogeneity and values exceeding (50%) 

representing large heterogeneity (Higgins & Thompson, 2002). A 95% confidence 

interval and a p value were computed for each model and overall effects were 

computed using z-scores. Funnel plots were created and inspected to check for 

publication bias, asymmetrical funnel plot areas are indicative of publication bias 

(Sutton, 2009).To calculate the effects of VRET and IVET on PSA, the effect size 

demonstrating the difference between the intervention and control group at post-

intervention was calculated.    

 

3. Results  

3.1 Study Characteristics  

Table 1 provides an overview of the study characteristics for all 11 studies included 

in the current meta-analysis. Of these, five utilised VRET (Harris et al., 2002; Heuett 

& Heuett, 2011; Lindner et al., 2019; North et al., 1998; Wallach et al., 2009), four 

utilised IVET (Lawm et al., 1994; Newman et al., 1994; Schoenberger, Kirsch, 

Gearan, Montgomery & Pastyrnak, 1997; Trussell, 1978) and two directly compared 

VRET to IVET (Anderson et al., 2013; Price & Anderson, 2012). A total of 508 

participants were included across the 11 studies. Of which (n=300) were allocated to 

a psychological intervention group (VRET n=170 and IVET n=130) and (n=208) 
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were allocated to a control group. The number of treatment sessions ranged from 1 to 

12 with 6.4 being the mean number of treatment sessions. The mean number of 

sessions was marginally higher for the IVET group (7) than the VRET group (6.3).  

 

Of note is certain studies exclusively used exposure therapy (i.e. VRET or IVET) 

(Harris et al., 2002; Heuett & Heuett, 2011; Lawm et al., 1994; Newman et al., 1994; 

North et al., 1998; Trussell, 1978). Others adopted exposure therapy as the primary 

therapeutic intervention while including additional accompanying interventions such 

as CBT for social anxiety (Anderson et al., 2013; Price & Anderson, 2012; 

Schoenberger et al., 1997; Wallach et al., 2009) and psychoeducation (Lindner et al., 

2019). In the two studies that compared VRET and IVET (Anderson et al., 2013; 

Price & Anderson, 2012) the same accompanying intervention was delivered in both 

conditions. IVET was delivered in a group format across all studies. VRET was 

delivered individually. The Lindner et al., (2019) study comprised two VRET groups 

(therapist-led and self-led). The self-led group did not have a comparator group, 

hence only data from the therapist-led group was analysed.   

 

The VR equipment and visual stimuli differed across studies. Regarding visual 

stimuli, six studies (Anderson et al., 2013; Harris et al., 2002; Heuett & Heuett, 

2011; North et al., 1998; Price & Anderson, 2012; Wallach et al., 2009) utilised 

Computer Generated Image (CGI) audience scenes. A single study (Lindner et al., 

2019) utilised video recordings of real-life audience members animated on a 

continuous loop over a static background image. The use of real-life recordings may 

have instilled a different level of spatial presence, involvement and experienced 

realism for the participant (Seyama & Nagayama, 2007) than CGI. All studies used 
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head-mounted display (HMD) devices but image resolution and field of view 

differed. Harris et al., 2002; Heuett & Heuett, 2011 and North et al., 1998 utilised a 

Pentium-basedTM computer (100MHZ, HMD and Head-Tracker (Virtual I/O TM). 

Wallach et al., (2009) utilised an Intel Pentium 4 computer and the HMD was 

VFX3D from Interactive Imaging Systems, Inc. Anderson et al., (2013) utilised a 

VFX headset with 640 image resolution and 480/35° field of view. Lindner et al., 

(2019) utilised a Samsung Gear VR headset (1st generation) running on a Samsung 

Galaxy Note 4. The information regarding VR equipment reported by Price & 

Anderson (2012) is limited and requests for further information were unsuccessful. 

Some studies also incorporated auditory elements. Heuett & Heuett (2011) and North 

et al., (1998) utilised an amplifier enabling participants to hear their own voice. 

Other specifications reported included the incorporation of audience audio clips (e.g. 

laughing) (North et al., 1998), the ability to manipulate audience size (North et al., 

1998) and the ability to manipulate audience members expressions (Anderson et al., 

2013; Wallach et al., 2009). 
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Author (Date) Country Pop Conditions & 
Format 

Exposure 
Type 

Intervention Package/Additional 
Interventions (VR & In-Vivo 

conditions) 

N N 
Ses 

PSA 
Measure 

Anderson, P.L., Price, M., 
Edwards, S.M., Obasaju, M., 
Schmertz, S.K., Zimand, E., 
& Calamaras, M. R. (2013)  
 

USA C Exposure Group 
Therapy 
 
 
 
Individual Virtual 
Reality Exposure 
 
 
 
WL 

In-Vivo 
 
 
 
 
Virtual Reality 
 
 
 
 
----------- 

CBT for Social Anxiety 
Psychoeducation, realistic goal 
setting for social situations 
(cognitive preparation, challenging 
of cost and probability biases), 
relapse prevention, homework 
(daily mirror task, daily record of 
social situations, identification of 
cognitive biases).  
 
----------- 

39 
 
 
 
 

28 
 
 
 
 

30 

8 
 
 
 
 
8 
 
 
 
 

------ 

PRCS 

Harris, S. R., Kemmerling, R. 
L., & North, M. M. (2002) 

USA NC Individual Virtual 
Reality Exposure 
 
 
WL 

Virtual Reality 
 
 
 
----------- 

Exposure only 
 
 
 
----------- 

8 
 
 
 
6 

4 
 
 
 

------ 

PRCS 

Heuett, B. L., & Heuett, K. B. 
(2011)  

USA NC Individual Virtual 
Reality Exposure 
 
 
No Treatment Control 

Virtual Reality 
 
 
 
----------- 

Exposure only 
 
 
 
----------- 

40 
 
 
 

40 

1 
 
 
 

------ 

PRCA 

Lawm, G. D., Schwartz, C., 
Houlihan, D., & Cassisi, J. E. 
(1994) 

USA NC Group Graded 
Exposure Plus 
Feedback 
 
 
No Treatment Control 

In-Vivo 
 
 
 
 
----------- 

Exposure only 
 
 
 
 
----------- 

9 
 
 
 
 
4 

5 
 
 
 
 

------ 

PRCS 
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Lindner, P., Miloff, A., 
Fagernäs, S., Andersen, J., 
Sigeman, M.,  
Andersson, G., . . . Carlbring, 
P. (2019) 

Sweden NC Therapist-led Virtual 
Reality Exposure  
 
 
 
 
 
WL 

Virtual Reality 
 
 
 
 
 
 
----------- 

Psychoeducation 
Extraction of catastrophic beliefs 
that could be tested during 
exposure.  
 
 
 
----------- 

25 
 
 
 
 
 
 

25 

1 
 
 
 
 
 
 

------ 

PSAS  

Newman, M. G., Hofmann, S. 
G., Trabert, W., Roth, W.T., 
& Taylor, C. B. (1994) 

USA C Exposure Group 
Therapy 
 
WL 

In-Vivo 
 
 
----------- 

Exposure only 
 
 
----------- 

16 
 
 

17 

8 
 
 

------ 

PRCS 

North, M. M., North, S. M., 
& Coble, J. R. (1998)  
 

USA NC Individual Virtual 
Reality Exposure 
 
 
No Treatment Control 

Virtual Reality 
 
 
 
----------- 

Exposure only 
 
 
 
----------- 

8 
 
 
 
8 

5 
 
 
 
5 

ATPSQ  

Price, M., & Anderson, P. L. 
(2012) 
 
 
 
 
 
 
 
 
 

USA C Individual Virtual 
Reality Exposure 
 
 
 
 
 
Exposure Group 
Therapy 
 
 
 
 
WL 

Virtual Reality 
 
 
 
 
 
 
In-Vivo 
 
 
 
 
 
----------- 

CBT for Social Anxiety  
Targets self-focused attention, 
negative perceptions of self and 
others, perceptions of lack of 
emotional control, realistic goal 
setting for social situations.  
 
 
 
 
 
 
 
----------- 

33 
 
 
 
 
 
 

34 
 
 
 
 
 

25 

8 
 
 
 
 
 
 
8 
 
 
 
 
 

------ 

PRCA-SF  
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 Table 1: Study Characteristics Table 
 
 
ATPSQ= Attitudes Towards Public Speaking Questionnaire; CBT= Cognitive Behavioural Therapy; C= Clinical; GBR= Graduated 
Behaviour Rehearsal; N= participant number; NC= Non-Clinical; N ses= Number of intervention sessions; POP= Population; PRCS= 
Personal Report of Confidence as a Speaker; PRCA= Personal Report of Communication Apprehension; PRCA-SF= Personal Report of 
Communication Apprehension- Short Form; PSAS= Public Speaking Anxiety Scale; SSPS-N=Self-Statements During Public Speaking- 
Negative Scale; VRCBT= Virtual Reality Cognitive Behavioural Therapy; WL= Wait list  

Schoenberger, N. E., Kirsch, 
I., Gearan, P., Montgomery, 
G., & Pastyrnak, S. L. (1997) 

USA NC Group CBT 
 
 
 
 
 
WL 

In-Vivo 
 
 
 
 
 
----------- 

CBT for Social Anxiety  
Cognitive restructuring and 
progressive relaxation.  
 
 
 
----------- 

17 
 
 
 
 
 

10 

5 
 
 
 
 
 

------ 

PRCS 

Trussell, R. P. (1978)  USA NC Group GBR 
 
 
 
No Treatment Control 

In-Vivo 
 
 
 
----------- 

Exposure only 
 
 
 
----------- 

15 
 
 
 

13 

8 
 
 
 

------ 

PRCS  

Wallach, T. F., Safir, M. P.,  
& Bar-Zvi, M. (2009) 

Israel NC Individual VRCBT 
 
 
 
 
 
 
 
WL 

Virtual Reality 
 
 
 
 
 
 
 
----------- 

CBT 
Presentation of cognitive and 
behavioural model of social phobia, 
training in cognitive restructuring 
(CR). CR role plays and homework 
assignments.  
 
 
----------- 

28 
 
 
 
 
 
 
 

30 

12 
 
 
 
 
 
 
 

------ 

SSPS-N   
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3.2. Analysis 1: VRET Versus Control Conditions  

A total of seven studies reported results relevant to a comparison of VRET and 

control conditions. The analysis of the studies which included 341 participants (Fig. 

3) yielded a significant large effect favouring VRET over control on PSA reduction 

of -1.39 (95% C.I. = -2.08, -0.70; Z = 3.96, p<.001). The majority of studies (n=6) 

significantly favour the VRET condition with effect sizes ranging from -1.14 to -

2.73. A single study marginally favours the control condition with an effect size of 

0.19. This analysis indicates large and significant heterogeneity (X2 (6, N = 341) = 

42.84, p<.001; I2  = 86%). 

 

Fig. 3 Forest plot. Post PSA Scores VRET V Control 
 

The Wallach et al., (2009) study was identified as a single study which seems to 

marginally favour the control condition. A possible explanation for this is the use of 

the SSPS scale, which is split into positive and negative scales. However, only data 

from the negative subscale was included within the current meta-analysis. Thus, a 

sensitivity analysis was conducted to determine if removal of this data resulted in 

any significant change. The analysis of 6 studies which included 280 participants 

yielded a significant large effect favouring VRET over control on PSA reduction of -

1.59 (95% C.I. = -1.92, -1.27; Z = 9.72, p<.001) (Appendix B)  
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3.2.1 Subgroup analysis VRET Versus Control Conditions  

Subgroup analysis indicated a similar large and significant effect favouring VRET 

over control on PSA reduction in both clinical (-1.32 (95% C.I. = -1.73, -0.91; Z = 

6.29, p<.001) (Appendix C) and non-clinical (-1.46 (95% C.I. = -2.54, -0.38; Z = 

2.65, p = .008) (Appendix D) samples. There was also a large and significant effect 

favouring VRET over control on PSA reduction when VRET was delivered with 

additional psychological interventions (i.e. CBT or psychoeducation) (-1.01 (95% 

C.I. = -1.87, -0.15; Z = 2.30, p = .02) (Appendix E) or when delivered as a stand-

alone intervention (-1.95 (95% C.I. = -2.42, -1.48; Z = 8.12, p<.001) (Appendix F). 

Finally, when considering the number of intervention sessions, five studies utilised 

multiple intervention sessions (4-12) and two studies utilised a single session. A 

large and significant effect favouring VRET over control on PSA reduction was 

found in both multiple session (-1.24 (95% C.I. = -2.14, -0.34; Z = 2.71, p = .007) 

(Appendix G) and single session (-1.78 (95% C.I. = -2.20, -1.37; Z = 8.38, p<.001) 

(Appendix H) interventions. The number of studies included in each subgroup 

analysis was small, indicating these findings should be interpreted with caution 

(Oxman & Guyatt, 1992).  

 

3.3 Analysis 2- IVET Versus Control Conditions  

A total of six studies reported results relevant to a comparison of IVET and control 

conditions. The analysis of the studies which included 216 participants (Fig.4) 

yielded a significant large effect favouring IVET over control on PSA reduction of -

1.41 (95% C.I. = -1.77, -1.04; Z = 7.51, p<.001). All studies significantly favour the 

IVET condition with effect sizes ranging from -0.98 to -2.13. The analysis indicates 

low and non-significant heterogeneity (X2 (5, N = 216) = 6.77, p = 0.24); I2 = 26%).  
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Fig. 4. Forest plot. Post PSA Scores IVET V Control 
 
 
 
3.3.1 Subgroup Analysis IVET Versus Control  

 

Subgroup analysis indicated a similar large and significant effect favouring IVET 

over control on PSA reduction in both clinical (-1.48 (95% C.I. = -2.13, -0.83; Z = 

4.47, p<.001) (Appendix I) and non-clinical (-1.26 (95% C.I. = -1.80, -0.72; Z = 

4.54, p<.001) (Appendix J) samples. There was also a large and significant effect 

favouring IVET over control on PSA reduction when IVET was delivered with 

additional psychological interventions (i.e. CBT or psychoeducation) (-1.61 (95% 

C.I.= -2.16, -1.06; Z = 5.71, p<.001) (Appendix K) or when delivered as a stand-

alone intervention (-1.09 (95% C.I. = -1.60, -0.59; Z = 4.23, p<.001) (Appendix L). 

As a small number of studies were included in the aforementioned subgroup analyses 

the findings should be considered cautiously (Oxman & Guyatt, 1992). 
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3.4. Publication Bias  

Publication bias was assessed by generation and inspection of two separate funnel 

plots for VRET versus Control (Appendix M) and IVET versus Control (Appendix 

N). Visual inspection of both funnel plots indicated asymmetry. This indicates that 

there is a potential issue of publication bias in the current meta-analysis as the 

majority of included studies in both the IVET and VRET condition had significant 

findings in favour of the intervention group. Rosenthal (1991) proposed that studies 

with significant findings have a greater probability of publication than studies with 

non-significant results leading to a potential file-drawer problem. The detection of 

publication bias indicates the findings should be interpreted with caution.  

 

4. Discussion  

The present meta-analysis included 11 studies which investigated the efficacy of 

VRET and IVET as interventions for PSA. Findings of the first meta-analysis 

indicated that VRET was significantly more efficacious than control with a large 

effect size. Results of the second meta-analysis indicated that IVET was also 

significantly more efficacious than control with a large effect size. Although IVET 

was demonstrated as marginally superior to VRET, both interventions can be 

considered effective interventions for reducing PSA. These findings are consistent 

with previous meta-analysis wherein VRET and IVET are evidenced as efficacious 

for treating anxiety disorders (Carl et al., 2019), SAD (Chesham et al., 2018) and 

phobias (Wechsler et al., 2019).  

 

PSA presents in both clinical and non-clinical samples and sub-group analysis 

determined that both VRET and IVET are significantly superior interventions for 
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treating PSA than control, with large effect sizes demonstrated in studies 

incorporating both of these population groups. This constitutes an important finding 

given the high prevalence of PSA in non-clinical (Stein et al., 1996) and clinical 

(Furmark et al., 2000) samples. Subgroup analysis also indicated that both VRET 

and IVET are significantly more efficacious for PSA than control, with large effect 

sizes when delivered as stand-alone interventions or as part of a wider intervention 

package. This mirrors meta-analytic findings in social anxiety populations,  

demonstrating that exposure therapy as a stand-alone intervention is as effective as a 

combination of exposure therapy and cognitive therapy (Powers, Sigmarsson & 

Emmelkamp, 2008). As delivering exposure therapy as a stand-alone intervention is 

simpler and more cost-effective than a combined intervention (Dobson & Khatri, 

2000) clinicians may benefit from delivering stand-alone VRET and IVET in 

therapeutic settings. Furthermore, sub-group findings indicate VRET is an effective 

PSA intervention when delivered as a single session, or over multiple intervention 

sessions. Single sessions psychological therapy has also been demonstrated as highly 

efficacious in the treatment of phobias (Andersson et al., 2013; Zlomke & Davis, 

2008) and in decreasing mental health symptom severity (Ewen et al., 2018). A 

benefit of the single-session approach is it can eradicate some of the challenges 

existing in traditional multiple session therapy such as drop out and missed 

appointments (Bloom, 2001). These findings indicate that when translating VRET 

for PSA into clinical practice, clinicians can exert some flexibility regarding number 

of intervention sessions and may wish to consider single-session approaches.  

 

This study enhances confidence that both VRET and IVET can be considered 

efficacious intervention options for PSA. The elicitation of two efficacious modes of 
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delivering exposure therapy for PSA is expedient from a clinical practice perspective 

wherein practitioners are encouraged to offer patient choice and opportunities for 

shared decision making (Elwyn et al., 2012). As patient choice is a significant 

predictor of treatment success in psychological therapy (Williams et al., 2016) the 

ability to offer treatment options of VRET and/or IVET for patients seeking support 

for PSA is favourable. However, when considering intervention options, both 

clinicians and patients alike may wish to consider practical advantages of VRET. For 

example, although IVET as the long-established intervention emerged as slightly 

superior to VRET for reducing PSA in the current study, conducting IVET with PSA 

populations is inherently problematic due to the requirement to gain access to and 

control audiences of increasing sizes. As VRET can be pre-recorded and takes place 

in the practitioners office, it is less time consuming and cumbersome than IVET 

(Emmelkamp, 2005) and can increase therapist time and availability. It is not to say 

that implementation of VRET will eradicate the requirement for trained therapists as 

clinical skills are evidenced as a key factor for the effective use and implementation 

of VRET (Nascivera et al., 2018), however, VRET may reduce time-pressure for 

these therapists. Moreover, VRET benefits from reduced cost (Miloff et al., 2016), 

increased scalability (Boedlt et al., 2019) and is often rated as a preferable treatment 

option by patients (Garcia-Palacios et al., 2007). In sum, both VRET and IVET have 

been demonstrated as efficacious intervention options for PSA. Given the advantages 

of VRET it should be considered a valuable alternative to IVET. If provided with 

intervention options, clinicians and individuals with PSA may benefit from 

considering the advantages inherent to the VRET approach.  
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5.  Limitations 

Meta-analytic findings should be considered in the context of certain limitations. 

Notably, only published studies were included. This may have resulted in publication 

bias as positive results are more frequently published in scientific literature (Duyx, 

Urlings, Swaen, Bouter & Zeegers, 2017). This positive publication bias may have 

impacted the effect sizes in the current meta-analysis (Mlinarić, Horvat & Smolčić, 

2017). On the other hand, recent studies have indicated that including unpublished 

literature has a minimal impact on effect sizes in meta-analysis (Hartling et al., 2017; 

Schmucker et al., 2017). Secondly, results of the quality assessment highlighted the 

presence of risk of bias in 9 of the 11 included studies meaning the results of the 

meta-analysis should be interpreted with caution. Particular concerns should be 

noted in relation to the two studies with a ‘high’ overall risk of bias judgement 

(Harris, Kemmerling & North, 2002; Lawm et al., 1994), wherein a selection bias is 

suspected. The use of participants reported outcomes led to ‘Some concerns’ of bias 

in the measurement of the selected outcome (PSA) in 8 studies. Although there is no 

reason to believe that knowledge of intervention status could have influenced 

outcome assessment this possibility cannot be confidently refuted. Finally, the 

potential of performance bias must be suspected in all studies, as blinding of 

participants and experiments during exposure therapy delivered in-vivo or through 

virtual reality is not possible due to the active nature of the intervention. Previous 

meta-analysis within the area (e.g Wechsler et al., 2019) have argued that a level of 

performance bias must be tolerated.  Some IVET studies included in the meta-

analysis may be considered outdated as four studies (Lawm et al., 1994; Newman et 

al., 1994; Schoenberger et al., 1997; Trussell, 1978) were published between 1978 

and 1997.  This poses several limitations as the quality, transparency and reporting 
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of scientific studies has improved in recent years (Plint et al., 2006) due to the 

widespread dissemination of reporting guidelines (Simera, Moher, Hoey, Schulz & 

Altman, 2010). In addition, the delivery of exposure therapy may have changed 

somewhat of late due to advancements in understanding and changes in clinical 

practice guidelines (Abramowitz et al., 2019). All subgroup findings should be 

considered tentatively as these analyses may be inadequately powered and it remains 

uncertain whether subgroup analyses should influence clinical practice (Burke, 

Sussman, Kent & Hayward, 2015). Other potential shortcomings include that all 

IVET studies analysed were conducted in a group format whereas all VRET studies 

were conducted on an individual basis. This contrast in format may have been a 

confounding factor as prior studies concluded that individual cognitive therapy is 

superior to group cognitive therapy for individuals with SAD (Stangier, Heidenreich, 

Peitz, Lauterbach & Clark, 2003). Contrastingly, Powers, Sigmarsson & 

Emmelkamp (2008) demonstrated that there was no significant difference in 

treatment gains for SAD when treated on a group or individual basis. Further 

limitations arise from the participant sample included. Firstly, only three studies 

utilised a clinical sample meaning the applications for clinical settings are not clear. 

Secondly, findings are limited to working-age adults. Although there were no limits 

placed on participant age range for inclusion, research on VRET and IVET for 

children and older adults is scant and existing papers did not meet criteria for 

inclusion. To illustrate, Kahlon, Lindner & Nordgreen (2019) reported that VRET 

reduced PSA in adolescents howbeit this pilot study did not utilise a control group 

and was ineligible for inclusion. Third, the vast majority of studies were conducted 

in the USA, thus findings may not be generalizable across varying cultural contexts 

(Al-Bannay, Jarus, Jongbloed, Yazigi & Dean, 2014). A final shortcoming of note is 
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the results of the study are limited to post-treatment effects. Follow-up analyses was 

not possible as the majority of included studies did not provide this information.  

 

6. Future Directions  

Further high-quality studies are required to strengthen the evidence base for the 

potential utility of VRET and IVET as psychological interventions for PSA. A 

number of the studies existing in the area are of poor methodological quality thus; 

future studies should prioritise methodological rigour, adopt a randomised control 

trial design, reliable and valid measures of PSA and transparent and replicable 

reporting. Recruitment of larger sample sizes, which are adequately powered should 

be prioritised to facilitate more precise estimates of effect size (Lipsey & Wilson, 

2001). Conducting additional studies wherein the intervention is standardised and 

identical across both the VRET and IVET condition aside from the mode of 

exposure would also be advantageous to draw more robust comparisons between the 

two modes of delivery in treating PSA. No papers deemed eligible for inclusion 

following the systematic literature search compared VRET and IVET with an active 

control (e.g. attention placebo). Therefore , to present a concise and transparent 

explanation of control group criterion only wait list control, no treatment control or 

non-active control group were listed. As active control groups are superior to non-

active control groups when evaluating the efficacy of psychological interventions 

(Boot, Simons, Stothart & Stutts Berry, 2013), future research evaluating the 

efficacy of VRET and IVET for PSA may wish to consider the adoption of active 

control comparison groups. Future research would also benefit from investigating the 

impact of treatment adherence which predicts outcome from CBT in anxiety 

disorders (Glenn et al., 2013) but was only measured in a small number of studies 
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included within this meta-analysis. A number of recommendations relate to 

forthcoming research employing VRET. Firstly, presence should be measured via a 

reliable, valid quantitative measure. Presence, which refers to the level of connection 

a participant feels with a virtual environment (Witmer & Singer, 1998) is associated 

with fear rating and treatment response during VRET for PSA (Price, Mehta, Tone & 

Anderson, 2011).  Secondly, relating to the VR technology, VR employing CGI 

images and avatars is often rated as unrealistic by participants (Pertaub, Slater & 

Barker, 2002). VR employing 360° video recordings of real-life footage is rated as 

more realistic (Melo, Vasconcelos-Raposo & Bessa, 2018) and can reduce the 

‘Uncanny Valley’ effect associated with animated VR (Seyama & Nagayama, 2007). 

As 360° video VR is becoming increasingly accessible (Lindner et al., 2017) use of 

this form of VR in psychological research should be prioritised. Preliminary 

evidence demonstrates that self-led VRET is equally as efficacious in reducing PSA 

as the same therapist-led intervention (Lindner et al., 2019). Given the increasing 

affordability of VR equipment (Freeman et al., 2017) and increasing access to 

technology including smart-phones, tablets and computers in the general population 

(Anderson, 2019) further investigations into the efficacy of self-led VRET for PSA 

would be opportune. The development of an evidence base for self-led VRET 

interventions could further reduce waiting lists, treatment costs and increase 

accessibility for both clinical and non-clinical samples. Future research should 

incorporate more diverse participant groups. For example, since PSA is associated 

with negative educational and occupational consequences; an investigation into the 

efficacy of VRET and IVET for children and adolescents should be prioritised. 

Furthermore, as public speaking is highly prevalent in both generalized and non-

generalized social anxiety (Blöte et al., 2009) future research may wish to investigate  
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whether VRET and IVET targeting PSA is effective in reducing social anxiety. 

Finally, treatment gains made in VRET for anxiety disorders have been evidenced to 

generalize to real world contexts (Morina, Ijnterna, Meyerbroker & Emmelkmap, 

2015). The use of follow-up studies and behavioural assessments would be 

advantageous to determine whether the same generalization is made in VRET and 

IVET for PSA.  

 

 

7. Conclusion  

In conclusion, this is the first meta-analysis to investigate the efficacy of VRET and 

IVET as psychological interventions for PSA. Both VRET and IVET had large, 

significant effects on PSA compared to control conditions, with analysis 

demonstrating IVET was marginally more efficacious. These results were consistent 

across clinical and non-clinical populations and when VRET and IVET were 

delivered as stand-alone interventions or within wider intervention packages. Due to 

the advantages of VRET it could be considered a more preferable, accessible and 

tangible alternative to IVET for treating PSA. These findings, although promising 

are based on a small number of studies. Nonetheless, this adds to the growing 

literature base suggesting VRET should be explored as a psychological intervention 

for PSA.   
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Appendix A: Quality Assessment Tool 

 
Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 

TEMPLATE FOR COMPLETION 

Edited by Julian PT Higgins, Jelena Savović, Matthew J Page, Jonathan AC Sterne 
on behalf of the RoB2 Development Group 

Version of 22 August 2019 
 
The development of the RoB 2 tool was supported by the MRC Network of Hubs for Trials Methodology Research (MR/L004933/2- 
N61), with the support of the host MRC ConDuCT-II Hub (Collaboration and innovation for Difficult and Complex randomised 
controlled Trials In Invasive procedures - MR/K025643/1), by MRC research grant MR/M025209/1, and by a grant from The Cochrane 
Collaboration. 
 

 
This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 
Study details 

Reference  

 
Study design 

X Individually-randomized parallel-group trial 
 Cluster-randomized parallel-group trial 
 Individually randomized cross-over (or other matched) trial 

 
For the purposes of this assessment, the interventions being compared are defined as 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Experimental:  Comparator:  
 
Specify which outcome is being assessed for risk of bias  

 
Specify the numerical result being assessed. In case of multiple 
alternative analyses being presented, specify the numeric result (e.g. RR 
= 1.52 (95% CI 0.83 to 2.77) and/or a reference (e.g. to a table, figure or 
paragraph) that uniquely defines the result being assessed. 

 

 
Is the review team’s aim for this result…? 
 to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect) 
 to assess the effect of adhering to intervention (the ‘per-protocol’ effect) 

 
If the aim is to assess the effect of adhering to intervention, select the deviations from intended intervention that should be addressed (at 
least one must be checked):  
 occurrence of non-protocol interventions 
 failures in implementing the intervention that could have affected the outcome 
 non-adherence to their assigned intervention by trial participants 
 
Which of the following sources were obtained to help inform the risk-of-bias assessment? (tick as many as apply) 
 Journal article(s) with results of the trial 
 Trial protocol 
 Statistical analysis plan (SAP) 
 Non-commercial trial registry record (e.g. ClinicalTrials.gov record) 
 Company-owned trial registry record (e.g. GSK Clinical Study Register record) 
  “Grey literature” (e.g. unpublished thesis) 
 Conference abstract(s) about the trial 
 Regulatory document (e.g. Clinical Study Report, Drug Approval Package) 
 Research ethics application 
 Grant database summary (e.g. NIH RePORTER or Research Councils UK Gateway to Research) 
 Personal communication with trialist 
 Personal communication with the sponsor 
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Risk of bias assessment  

Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. 
Where questions relate only to sign posts to other questions, no formatting is used. 
 
Domain 1: Risk of bias arising from the randomization process 

  

Signalling questions Comments Response options 
1.1 Was the allocation sequence 
random? 

 Y / PY / PN / N / NI 

1.2 Was the allocation sequence 
concealed until participants were 
enrolled and assigned to interventions? 

Y / PY / PN / N / NI 

1.3 Did baseline differences between 
intervention groups suggest a problem 
with the randomization process?  

 Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some concerns 

Optional: What is the predicted direction 
of bias arising from the randomization 
process? 

 NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention) 

 
Signalling questions 

Comments Response options 

2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 

2.2. Were carers and people delivering 
the interventions aware of 
participants' assigned intervention 
during the trial? 

Y / PY / PN / N / NI 

2.3. If Y/PY/NI to 2.1 or 2.2: Were 
there deviations from the intended 
intervention that arose because of the 
trial context? 

 NA / Y / PY / PN / N / NI 

2.4 If Y/PY to 2.3: Were these 
deviations likely to have affected the 
outcome? 

 NA / Y / PY / PN / N / NI 

2.5. If Y/PY/NI to 2.4: Were these 
deviations from intended intervention 
balanced between groups? 

 NA / Y / PY / PN / N / NI 

2.6 Was an appropriate analysis used 
to estimate the effect of assignment to 
intervention? 

 Y / PY / PN / N / NI 

2.7 If N/PN/NI to 2.6: Was there 
potential for a substantial impact (on 
the result) of the failure to analyse 
participants in the group to which they 
were randomized? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some 
concerns 
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Optional: What is the predicted direction 
of bias due to deviations from intended 
interventions? 

 NA / Favours experimental 
/ Favours comparator / 

Towards null /Away from 
null / Unpredictable 
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Domain 2: Risk of bias due to deviations from the intended interventions (effect of adhering to intervention) 

 
 

Signalling questions Comments Response options 
2.1. Were participants aware of their 
assigned intervention during the trial? 

 Y / PY / PN / N / NI 

2.2. Were carers and people delivering the 
interventions aware of participants' 
assigned intervention during the trial? 

Y / PY / PN / N / NI 

2.3. [If applicable:] If Y/PY/NI to 2.1 or 
2.2: Were important non-protocol 
interventions balanced across intervention 
groups? 

 NA / Y / PY / PN / N / NI 

2.4. [If applicable:] Were there failures in 
implementing the intervention that could 
have affected the outcome? 

 NA / Y / PY / PN / N / NI 

2.5. [If applicable:] Was there non-
adherence to the assigned intervention 
regimen that could have affected 
participants’ outcomes? 

 NA / Y / PY / PN / N / NI 

2.6. If N/PN/NI to 2.3, or Y/PY/NI to 2.4 or 
2.5: Was an appropriate analysis used to 
estimate the effect of adhering to the 
intervention? 

 NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some 
concerns 

Optional: What is the predicted direction of 
bias due to deviations from intended 
interventions? 

 NA / Favours experimental 
/ Favours comparator / 

Towards null /Away from 
null / Unpredictable 
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Domain 3: Missing outcome data 

  

Signalling questions Comments Response options 
3.1 Were data for this outcome 
available for all, or nearly all, 
participants randomized? 

  Y / PY / PN / N / NI 

3.2 If N/PN/NI to 3.1: Is there evidence 
that the result was not biased by 
missing outcome data? 

 NA / Y / PY / PN / N 

3.3 If N/PN to 3.2: Could missingness 
in the outcome depend on its true 
value? 

 NA / Y / PY / PN / N / NI 

3.4 If Y/PY/NI to 3.3: Is it likely that 
missingness in the outcome depended 
on its true value? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some 
concerns 

Optional: What is the predicted direction 
of bias due to missing outcome data? 

 NA / Favours experimental 
/ Favours comparator / 

Towards null /Away from 
null / Unpredictable 
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Domain 4: Risk of bias in measurement of the outcome 

 

  

Signalling questions Comments Response options 
4.1 Was the method of measuring the 
outcome inappropriate? 

 Y / PY / PN / N / NI 

4.2 Could measurement or 
ascertainment of the outcome have 
differed between intervention groups? 

 Y / PY / PN / N / NI 

4.3 If N/PN/NI to 4.1 and 4.2: Were 
outcome assessors aware of the 
intervention received by study 
participants? 

 NA / Y / PY / PN / N / NI 

4.4 If Y/PY/NI to 4.3: Could 
assessment of the outcome have been 
influenced by knowledge of 
intervention received? 

 NA / Y / PY / PN / N / NI 

4.5 If Y/PY/NI to 4.4: Is it likely that 
assessment of the outcome was 
influenced by knowledge of 
intervention received? 

NA / Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some 
concerns 

Optional: What is the predicted direction 
of bias in measurement of the outcome? 

 NA / Favours experimental 
/ Favours comparator / 

Towards null /Away from 
null / Unpredictable 
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Domain 5: Risk of bias in selection of the reported result 

 
  

Signalling questions Comments Response options 
5.1 Were the data that produced this 
result analysed in accordance with a 
pre-specified analysis plan that was 
finalized before unblinded outcome 
data were available for analysis? 

 Y / PY / PN / N / NI 

Is the numerical result being assessed 
likely to have been selected, on the 
basis of the results, from... 

  

5.2. ... multiple eligible outcome 
measurements (e.g. scales, 
definitions, time points) within the 
outcome domain? 

 Y / PY / PN / N / NI 

5.3 ... multiple eligible analyses of 
the data? 

 Y / PY / PN / N / NI 

Risk-of-bias judgement  Low / High / Some 
concerns 

Optional: What is the predicted direction 
of bias due to selection of the reported 
result? 

 NA / Favours experimental 
/ Favours comparator / 

Towards null /Away from 
null / Unpredictable 
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Overall risk of bias  

 
 

 
This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

Risk-of-bias judgement  Low / High / Some 
concerns 

Optional: What is the overall predicted 
direction of bias for this outcome? 

 NA / Favours 
experimental / Favours 
comparator / Towards 
null /Away from null / 

Unpredictable 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Appendix B: Sensitivity Analyses 
 

Sensitivity Analysis: VRET V Control with removal of Wallach, Safir & Bar-Zvi 
(2009) Paper 
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Appendix C 
VRET V Control for a Clinical Sample  
 

 
 
 
 
 
 
Appendix D 
VRET V Control for a Non-Clinical Sample  
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Appendix E 
VRET plus additional intervention V Control  
 
 

 
 
 
 
 
 
Appendix F 
VRET stand-alone intervention V Control  
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Appendix G 
Multiple session VRET V Control   
 

 
 
 
 
 
 
 
Appendix H 
Single session VRET V Control  
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Appendix I 
IVET V Control for a Clinical Sample  
 

 
 
 
 
 
 
Appendix J 
IVET V Control for a Non-Clinical Sample  
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Appendix K 
IVET plus additional intervention V Control  
 
 

 
 
 
 
 
 
Appendix L  
IVET stand-alone intervention V Control  
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Funnel Plots 
 
Appendix M 
Funnel plot of publication bias VRET V Control  
 

 
 
 
Appendix N 
Funnel plot of publication bias IVET V Control  
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You can use this list to carry out a final check of your submission before you 
send it to the journal for review. Please check the relevant section in this Guide 
for Authors for more details.  

Ensure that the following items are present:  

One author has been designated as the corresponding author with contact 
details: • E-mail address 
• Full postal address  

All necessary files have been uploaded: 
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• Include keywords 
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requirements  
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Abstract 

Public speaking anxiety (PSA) is a prevalent condition which is highly 

interrelated with social anxiety. PSA can be effectively treated with exposure 

therapy. Virtual reality exposure therapy (VRET) is being increasingly 

recognised as a novel and cost-effective treatment for PSA. The current 

randomized controlled trial investigates the efficacy of 360° video VRET when 

delivered as a stand-alone intervention for treating PSA and disorder relevant 

fears of social anxiety and fear of negative evaluation. To investigate whether 

media content of virtual reality videos impacts treatment efficacy, both emotion-

evoking content and neutral content videos were trialled. Fifty-one participants 

with high PSA were randomly allocated to emotion-evoking content (EC) 360° 

video VRET, neutral content (NC) 360° video VRET and no treatment control. 

Outcomes were measured over four-time points with an additional 10 week 

follow-up. One-way ANOVA revealed that EC and NC participants had 

significantly lower PSA at post-intervention and follow-up than control 

participants. Media content emerged as important with regards a generalised 

effect as EC participants demonstrated significantly lower social anxiety and fear 

of negative evaluation at post-intervention than control, whereas NC participants 

did not. Findings are discussed with reference to treatment implications and 

further research recommendations. 

 

 

Keywords 

Virtual Reality, Exposure Therapy, Technology delivered interventions, 

Public speaking anxiety, Social anxiety  
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1. Introduction  

Public speaking anxiety (PSA) is defined as experiencing high levels of distress 

when delivering, or anticipating the delivery, of a speech in front of a group of 

people (O’Hair, Stewart & Rubenstein, 2011). This emotional response is 

common in the general population (Furmark, Tillfors, Stattin, Ekselius & 

Fredrikson, 2000) with prevalence rates estimated at approximately 33% in 

community samples (D’El Rey & Pacini, 2005). PSA is recognised within the 

Diagnostic and Statistics Manual of Mental Disorders (5th ed.; DSM-5) as a 

specific ‘performance only’ subtype of social anxiety disorder (SAD) (American 

Psychiatric Association, 2013). However, PSA and SAD are highly interrelated 

(Blöte, Kint, Miers & Westenberg, 2009). For example, PSA is the most 

commonly reported anxiety subtype in those with generalized SAD (Beidel & 

Turner, 2007) with approximately 40% of individuals with SAD experiencing 

severe and debilitating PSA (Ruscio et al., 2008). Moreover, due to the wider 

impact of these presentations on everyday functioning, PSA and SAD have been 

associated with negative occupational, educational, and social consequences 

(Aderka et al., 2012).  

 

Several psychological theories inform current understanding of PSA.  

Clark & Wells (1995) cognitive model of social phobia suggest that individuals 

with social anxiety hold negative assumptions regarding their ability to perform 

in social situations and focus their attention on internal threat cues during social 

events. This self-focused attention or ‘processing of the self as a social object’, 

results in negative self-evaluation and negative interpretations of others 

responses. Subsequently participants engage in safety behaviours including 



VIRTUAL REALITY EXPOSURE THERAPY FOR PSA: RCT 

 75 

avoidance and further detailed self-monitoring; and experience physical and 

cognitive symptoms of anxiety. Bandura’s (1997) self-efficacy concept 

encompasses an individual’s perception of their ability to successfully cope with 

a challenging situation. Self-efficacy as applied to individuals with social anxiety 

represents a person's confidence in being able to portray a favorable impression 

to an audience (Gaudiano & Herbert, 2003). The relationship between self-

efficacy and psychological wellbeing is well-established (Siddiqui, 2015), with 

low self-efficacy recognised as a predictor of generalized anxiety (Tahmassian & 

Moghadam, 2011), social anxiety (Gaudiano & Herbert, 2006), and PSA (Colby, 

Hopf & Ayres, 1993; Dwyer & Fus, 2002).  

 

Several studies have investigated the efficacy of varying psychological 

interventions (CBT, EMDR, psychodynamic psychotherapy) for PSA (Botella et 

al., 2010; Homer, Deeprose & Andrade, 2016; Cunningham, Lefkoe & Sechrest, 

2006). A meta-analysis by Ebrahimi, Pallesen, Kenter & Nordgreen (2019) 

revealed that the majority of PSA interventions were based upon principles of 

exposure therapy and were efficacious. Exposure therapy is a cognitive-

behavioural intervention which, when applied to anxiety presentations, involves 

systematically progressing through a pre-determined hierarchy of increasingly 

fearful situations (Abramowitz, Deacon & Whiteside, 2019). Mechanisms of 

exposure therapy can be explained by theories including habituation (Groves  

& Thompson, 1970) which proposes that repeatedly entering and remaining in 

fear activating situations results in a reduction in the fear response, emotional 

processing theory (Foa & Kozak, 1986) which suggests that confrontation with a 

fearful situation provides information which restructures higher-level cognitive 
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representations of feared stimuli;  and self-efficacy (Bandura,1997) which 

purports that exposure to feared stimuli enhances participants beliefs in their 

capability to cope effectively with this anxiety-provoking situation (Zlomuzica, 

Preusser, Schneider & Margraf, 2015).  When utilised as an intervention for 

anxiety, exposure therapy can be delivered as a stand-alone intervention 

(Hofmann, 2004) or as a component within a broader intervention package 

(Norton & Price, 2007). Meta-analyses have demonstrated that stand-alone 

exposure therapy has similar efficacy for treating SAD as combined exposure 

and cognitive therapy (Powers, Sigmarsson & Emmelkamp, 2008). 

 

Recently there has been a drive towards utilising technology-based interventions 

including virtual reality (VR) for delivering exposure therapy (Mohr, Burns, 

Schueller, Clarke & Klinkman, 2013) and VR scenarios are evidenced to elicit 

the anxiety levels required for fear activation (Owens & Beidel, 2015) in 

effective exposure therapy. VR exposure therapy (VRET) is advantageous as it 

overcomes many of the limitations inherent to traditional in-vivo exposure 

therapy such as cost (Miloff et al., 2016), time (Emmelkamp, 2005), client 

confidentiality (Anderson & Jacobs, 2004) and practitioner burden (Hartanto et 

al., 2014). Scenarios can be pre-recorded and manipulated by practitioners before 

being disseminated making VRET an easily accessible and scalable treatment 

option (Boeldt, McMahon, McFaul & Greenleaf, 2019). Additionally, VRET is 

considered more practical to conduct than traditional in-vivo exposure (Bouchard 

et al., 2017) and is rated as more preferable treatment option than in-vivo 

exposure therapy by patients (Garcia-Palacios, Botella, Hoffman & Fabregat, 

2007). These advantages should be considered alongside the findings of several 
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meta-analyses which have demonstrated the comparable efficacy of in-vivo 

exposure therapy and VRET as treatments for anxiety disorders (Carl et al., 

2019; Chesham, Malouff & Schutte, 2018; Wechsler, Kümpers & Mühlberger, 

2019).  

 

Given the challenges in conducting in-vivo exposure therapy for PSA such as 

gaining access to audiences of increasing sizes and exerting control over 

audience responses, numerous studies have investigated the efficacy of VRET as 

a psychological intervention for PSA (Anderson et al., 2013; Harris, Kemmerling 

& North, 2002; Heuett & Heuett, 2011; Lister, Piercey & Joordens, 2010; North, 

North & Coble, 1998; Takac et al., 2019; Wallach, Safir & Bar-Zvi, 2009). 

Results of these studies represent a promising growing evidence base for the 

efficacy of VRET for PSA. A commonality of the studies is each utilises VR 

stimuli consisting of Computer Generated Images (CGI). However, CGI 

inherently has low representational quality, which may impact the perceived 

realism of these images. This is salient as realistic VR environments evoke 

greater levels of anxiety (Alsina-Jurnet,Gutiérrez-Maldonado & Rangel-Gómez, 

2011) and more natural behavioural responses (Slater, Khanna, Mortensen & Yu, 

2009) in participants. Secondly, realism is a necessary component of “presence” 

(Schubert, Friedmann & Regenbrecht, 2001). Presence equates to experiencing 

virtual environments as real (Lee, 2004) and the users sense of ‘being there’ 

(Witmer & Singer, 1998) in these environments. Critically, presence can predict 

anxiety in VR (Price & Anderson, 2007) with some considering it to be the 

principle mechanism that enables anxiety to be felt (Ling, Nefs, Morina, 

Heynderickx & Brinkman, 2014). Finally, the use of CGI avatars may increase 
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the risk of the ‘Uncanny Valley’ effect (Mori, 1970) wherein users have an 

unfavourable response to artificial faces which have a strong but imperfect 

resemblance to humans. In VR environments not only are these avatars rated as 

unbelievable, but they also evoke discomfort in participants who subsequently 

intentionally avert their attention from them (Seyama & Nagayama, 2007).  

 

As the success of VRET is dependent on virtual environments inducing anxiety 

(Alsina-Jurnet et al., 2011) akin to what participants would experience in reality 

(Slater, Pertaub, Barker & Clark, 2006) utilising realistic VR stimuli is an important 

new avenue of study. In 360° video VR, participants have the freedom to look omni-

directionally at video recordings of real-life footage, leading this paradigm to emerge 

as a potentially more realistic mode of delivering VRET. Preliminary findings 

indicate that 360° video VR of real environments is rated as more realistic by 

participants compared to virtual or CGI environments (Tarnawski, 2017; Melo, 

Vasconcelos-Raposo & Bessa, 2018). Moreover, its efficacy in PSA intervention 

studies has been supported with participants experiencing a significant decrease in 

PSA following sessions of 360° video VRET (360°VRET) incorporating recordings 

of real-life audiences (Lindner et al., 2019; Stupar-Rutenfrans, Ketelaars & van 

Gisbergen, 2017). However, Stupar-Rutenfrans and colleagues (2017) did not 

include a comparator group within their study. Furthermore, Lindner and colleagues 

(2019) included additional components of psychoeducation and extraction of 

catastrophic beliefs in their investigation meaning definitive conclusions cannot be 

drawn from this study in relation to the efficacy of 360°VRET as a stand-alone 

intervention. Stand-alone in-vivo exposure therapy (Powers et al., 2008) and VRET 

(Kampmann et al., 2016) are efficacious for treating SAD, and benefit from being 
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simpler and more cost-effective than combined interventions (Dobson & Khatri, 

2000). Yet, the efficacy of 360°VRET when delivered without any additional 

components for PSA has yet to be explored in a study employing a robust 

experimental design.  

 

An important consideration when designing 360°VRET interventions is ensuring the 

content is appropriate with regards to a traditional exposure hierarchy. For example, 

Baños et al., (2004) demonstrated that emotionally-valent content evoked higher 

presence and anxiety in VR than neutral content. Similarly, Slater et al., (2006) 

found that anxious speakers demonstrate more anxiety when speaking to virtual 

environments with audience members present than when speaking to empty rooms.  

In addition, audience size influences self-reported anxiety in individuals with PSA 

(Raja, 2017); anxiety increases concurrently with increasing audience size (Stein, 

Walker & Forde, 1996). Thus, when designing video content for participants with 

PSA, the presence and size of audiences may impact upon fear activation and 

subsequent outcomes in 360°VRET.  

 

Based on acknowledged exposure therapy principles, presence and speech duration 

have also been identified as variables which may predict PSA outcomes in 

360°VRET. Increased presence in VR has been associated with enhanced fear 

responses (Ling et al., 2014), although whether this relationship is causal is 

equivocal (Gromer, Reinke, Christner & Pauli, 2019). Speech duration was 

postulated as potentially influential in augmenting the habituation effect. Early 

research in this area has indicated that long exposure sessions facilitate within-

session habituation and are efficacious in reducing PSA (Chaplin & Levine, 1981). 
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While, Seim, Waller & Spates (2010) reported participation in several brief 

exposures led to greater PSA reductions than a single prolonged exposure.  

 

The purpose of the current study was to conduct a randomized controlled trial 

comparing a 360°VRET intervention in multiple comparison groups to gauge its 

efficacy on PSA symptomatology. The study addressed methodological limitations 

of the Stupar-Rutenfrans et al., (2017) study by incorporating a baseline control 

group. In contrast to Lindner et al., (2019) the current study investigated the efficacy 

of 360°VRET as a stand-alone intervention. The research investigated whether a 

360°VRET intervention for PSA was an effective intervention which could be 

generalized to other disorder relevant fears such as the interrelated condition of 

social anxiety and cognitions regarding fear of negative evaluation (FNE). The study 

also addressed a gap in the majority of VRET research by exploring whether video 

content impacted upon intervention outcomes. Thus, the study compared two active 

intervention groups: an ‘Emotion-evoking Content’ (EC) group which utilised 360° 

videos incorporating real-life audience members to elicit the symptoms associated 

with PSA; and a ‘Neutral Content’ (NC) group which exposed participants to videos 

of real-life rooms without audience members. Active intervention groups were also 

compared to a no treatment control group. All outcomes were measured over four 

time-points with an additional 10 week follow-up. The primary hypothesis is the EC 

group will have significantly lower scores in both the primary outcome of PSA, and 

secondary outcomes of social anxiety and FNE at post-intervention and follow-up 

than the NC and no-treatment control group. The impact of presence and speech 

duration on PSA in EC and NC intervention groups was examined to test the 

secondary hypothesis that these variables will predict change in PSA.   
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2. Methods 

2.1. CONSORT 

The method section is reported in accordance with CONSORT (Consolidated 

standards of reporting trials) guidelines (Schulz, Altman & Moher, 2010). 

 

2.2 Ethics and Preregistration. 

The study received ethical approval from the Faculty Research Ethics Committee 

Queens University Belfast and was pre-registered at the Open Science Framework 

(http://osf.io/zbxa4/) (Open Science Framework; Reeves, Hanna, Curran, Elliott & 

Dyer, 2019)  

 

2.3 Participants  

A CONSORT flow diagram (Fig.1) depicts the progression of participants through 

the three study phases: screening, intervention and follow-up. An opportunity sample 

of participants was recruited via an email invitation circulated to all psychology 

students enrolled in Queens University Belfast. A total of (n=257) participants 

completed an online screening questionnaire (Appendix A) to determine eligibility 

for the intervention phase. This questionnaire gathered basic demographic 

information and information related to inclusion and exclusion criteria. Inclusion 

criteria comprised: 

A) High levels of self-reported PSA (≥60) as measured through the Public 

Speaking Anxiety Scale (Bartholomay & Houlihan, 2016), 

B)  A willingness to attend four intervention sessions.  

Exclusion criteria were:  

http://osf.io/zbxa4/
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A) Severe depression >20 on Patient Health Questionnaire-9 Questions (PHQ-9) 

(Kroenke & Spitzer, 2002), 

B) History of severe motion sickness,  

C) History of seizures, seizure disorder or epilepsy,  

D) History of bipolar disorder, psychosis or schizophrenia,  

E) Current engagement in psychological therapy or taking prescribed 

psychoactive medication which has changed in <6 weeks,  

F) Current engagement in a public speaking intervention.  

Eligible participants (n=103) were contacted via email and brief information 

regarding the intervention phase was provided (Appendix B). Participants could opt-

in to the study by a response email. Of the eligible participants, there was no 

statistically significant difference in baseline PSA between those who opted-in and 

those who didn’t (t(101) = .28, p = .77) (Appendix C). Trial participants (n=51) 

ranged in age from 18 to 45 years (M=26, SD=7.53). The majority of trial 

participants were female (n=48) and self-identified as White (n=50). One participant 

identified as Black. Participants comprised undergraduate (n=33) and postgraduate 

(n=18) students.  

Trial participants were randomized in batches of six using a randomized computer 

generator (www.random.org) to ‘Emotion-evoking content’ (EC), ‘Neutral Content’ 

(NC) and Control conditions. Following consent to participate in the study 

participants were advised of their intervention assignment. There were no differences 

between the three conditions at pre-intervention regarding demographic or clinical 

variables (Table 1). First year undergraduates received an incentive of course credits 

for participation. All participants were entered into a prize draw for three Amazon 

vouchers to the value of £75, £50 and £25.   

http://www.random.org/
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Fig. 1 Study Flowchart.  
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Table 1. Demographic/clinical characteristics of participants per condition at pre-
intervention 
 

Demographic/Clinical 
Variable 

Emotion-evoking 
Content 
(n=17) 

Neutral Content 
(n=16) 

Control 
(n=18) 

Mean Age (SD) 27.40 (9.25) 26.60 (6.79) 24.17 (6.53) 

Gender % Female 94 94 95 

Education, n (%)    

Undergraduate 12 (70) 8 (50) 13 (72) 

Postgraduate 5 (30) 8 (50) 5 (28)  

PSAS Mean (SD) 67.20 (8.65) 66.47 (10.77) 68.71 (8.22) 

LSAS-SR Mean (SD) 65.00 (23.73) 66.40 (22.14) 67.94 (28.64) 

FNE-B Mean (SD)  43.53 (8.86) 48.00 (5.23) 45.55 (8.78) 

Drop Out, n (%)  2 (11.8%) 1 (6.5%) 1 (5%)  

 
PSAS= Public Speaking Anxiety Scale; LSAS-SR= Liebowitz Social Anxiety Scale- 
Self Report; FNE-B Fear of Negative Evaluation- Brief Form.  
 

2.4 Materials & Apparatus   

2.4.1 Outcome Measures (Appendix D)  

Primary Outcome Measure 

The Public Speaking Anxiety Scale (PSAS) (Bartholomay & Houlihan, 2016) is a 

self-report measure of behavioural, cognitive and physiological PSA symptoms. The 

scale comprises 17-items measured in a Likert-format from 1 “not at all” to 5 

“extremely.” Overall scores range from 17 to 85, with higher scores indicative of 

higher PSA. Scores of 60 fall in the 70th percentile. There is high internal 
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consistency in the scale (α=.94) in undergraduate samples. The PSAS has good 

concurrent validity and highly correlates with other PSA measures (r=.83-.84) 

(Bartholomay & Houlihan, 2016). 

Secondary Outcome Measures 

The Liebowitz Social Anxiety Scale- Self Report (LSAS-SR) (Baker, Heinrichs, 

Kim & Hofmann, 2002) is a self-report measure of fear and avoidance in social 

situations. A total of 24 items are rated on a 4-point Likert Scale. Overall scores 

range from 0-144, with higher scores indicative of higher social anxiety, and scores 

≥ 60 indicative of SAD (Rytwinski et al., 2009). The LSAS-SR has high 12 week 

test-retest reliability (r=.83) and internal consistency (α=.95) in participants with 

social phobia. The scale has good construct and concurrent validity demonstrated by 

it is high correlation with the clinician reported version (r=.78-.85) and the Social 

Phobia Anxiety Inventory (Baker et al., 2002) 

 

The Fear of Negative Evaluation Scale-Brief Form (FNE-B) (Leary, 1983) is a 

self-report measure of the cognitive aspects of social anxiety. The measure 

comprises 12 items focusing on fear of criticism or negative evaluation across 

varying social situations which are rated on a 5-point Likert scale ranging from 1 

“not at all characteristic of me” to 5 “extremely characteristic of me”. Scores range 

from 12-60 with higher scores indicative of higher FNE (Leary, 1983). The FNE-B 

has excellent internal consistency (α=.89) (Weeks et al., 2005) and 2 week test-retest 

reliability (r=.94) in patients with SAD (Collins, Westra, Dozois & Stewart, 2005). 

 

The Igroup Presence Questionnaire (IPQ) (Schubert et al., 2001) is a self-report 

measure of presence in virtual environments. The measure assesses three presence 
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components: spatial presence (a perception of being in the virtual environment), 

involvement (attention within the virtual environment) and realness (how realistic 

the virtual stimuli appear) (Schubert, 2003). A total of 14 items are rated on a 7-point 

Likert scale. Scores range from 0-84 with higher scores indicative of a greater sense 

of presence. The measure has high validity and internal consistency (α=.85) in 

virtual games players (Schubert, 2003).   

 

2.4.2 VR Apparatus & Stimuli  

The VR equipment utilised included a Samsung Gear VR headset (1st generation) 

powered by Oculus and running on a Samsung Galaxy S7 Smartphone. 360˚ VR 

stimuli were recorded live using a Samsung Gear 360˚ (2017) camera. The sphere 

shaped, dual camera has real 4k video capabilities with a maximum resolution of 

4096 x 2048 (24fps). All 360˚ videos were recorded utilising real-life audience 

members by the first author. The emotion-evoking 360° videos for the EC condition 

comprised: Session 1: Small classroom with 3 audience members; Session 2: Large 

classroom with 6 audience members; Session 3: Medium conference room with 24 

audience members, and; Session 4: Large conference room with approximately 60 

audience members. Audience members were briefed to act as they naturally would 

when listening to a public speech. The NC group viewed 360° videos of the same 

location as the EC group across all 4 sessions. However, there were no audience 

members present on any occasion.  

 

2.5 Procedure  

All intervention sessions took place on a weekly basis, in a research suite within 

Queens University Belfast. Sessions were conducted by a doctorate in clinical 
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psychology student. Informed consent was gained and a pencil-paper consent form 

(Appendix E) was completed by participants at the beginning of session 1.  

 

2.5.1 EC and NC groups   

During sessions 1-3 participants were asked to complete a battery of outcome 

measures (PSAS, LSAS-SR, FNE-B) before participating in a public speaking task. 

At session 4, these outcome measures were completed after the public-speaking task 

in-order to obtain post-intervention measurement (see Appendix F for procedural 

flow-chart). The public speaking task was based on a standardised speech assessment 

protocol (Beidel, Turner, Jacob & Cooley, 1989) which is regularly employed in 

PSA behavioural assessments (Anderson, Zimand, Hodges & Rothbaum, 2005; 

Anderson et al., 2013; Kampmann et al., 2016). Participants were presented with a 

list of five controversial topics such as: nuclear power, gender workplace diversity, 

euthanasia, military spending, genetic selection, the death penalty, burqa ban, 

mandatory organ donation, abortion, Brexit, plastic-product ban. Participants were 

allocated two-minutes to prepare a speech on between one and three of these topics. 

A pen and paper were provided, however, participants were advised they would not 

be able to refer to any notes during the speech. Participants were encouraged to 

speak for between four and fifteen-minutes but were instructed they could stop the 

task at any time. The researcher was the only person present throughout the task and 

wore noise cancelling headphones to reduce the potential confounding factor of 

participants experiencing anxiety instilled by the researchers evaluation of their 

speech. Participants were advised the researcher would be unable to hear them and 

were directed to raise their hand to gain the researchers attention should they wish. 

The 360° VR headset was fitted to the participants head and the appropriate 360° VR 
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video was played in accordance with the pre-determined exposure hierarchy. Once 

the participant commenced speaking, the timer was activated and participants were 

audibly notified by the researcher at the four-minute (minimum) and fifteen-minute 

(maximum) time-point. Upon task completion, participants completed the IPQ and 

speech duration was recorded.  

 

2.5.2 Control Group  

At session 1 participants completed the PSAS, LSAS-SR & FNE-B. The IPQ was 

not included as it was not relevant to this group. Participants were contacted via 

weekly email on three more occasions and prompted to complete an online version 

of the same questionnaires. Data was gathered using a Qualtrics survey.  

 

2.5.3 Follow-up  

Approximately 10 weeks following completion of the intervention phase, 

participants in all groups were contacted via email and invited to complete an online 

version of the previously described battery of outcome measures.  

 

2.6. Data Analysis  

Statistical analyses were based on per protocol analysis: (n=47) post intervention. 

The pre-intervention PSA score for the 4 drop-out participants ranged from 56-74, 

median= 67.  Primary analysis were One-way Analysis of Variance (ANOVA) with 

Group (EC, NC, Control) as the between groups factor and post-intervention score as 

the fixed factor for the primary (PSA) and secondary (social anxiety and FNE 

outcome measures) Where significant differences between groups emerged, post hoc 
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Tukey HD tests were conducted to investigate the nature of the significant 

difference.  

 

Follow-up analysis was completed separately due to attrition and included (n=38) 

participants. Independent samples t-test indicated there was no significant difference 

on post-intervention PSA between the 9 participants lost to follow-up and the 38 

follow-up completers t(20.54) = .79, p = .43 (Appendix H). Follow-up analysis were 

One-way ANOVA with Group (EC, NC, Control) as the between groups factor and 

follow-up score as the fixed factor for all outcome variables. 

 

To test the research aim of whether predictor variables of presence and speech 

duration predicted change in the criterion variable of change in PSA between pre-

intervention and post-intervention, multiple linear regression was conducted. Change 

in PSA was calculated by subtracting post-intervention from pre-intervention PSAS 

scores.  

A post-hoc power analysis was conducted using G*Power (Faul, Erdfelder, Lang & 

Buchner, 2007). With an effect size of Cohens d = 0.5, alpha = .05 and a total of 38 

participants within 3 groups measured over 5 time points indicating that the achieved 

power in the current study = .93. 
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3. Results  

Analysis of variance revealed no significant differences between EC, NC and 

Control in terms of demographic characteristics (Table 1) or pre-intervention PSA 

(F(2,44) = .24, p = .78, 𝜂𝜂p
2 = <.01), social anxiety (F(2,44) = .05, p = .95, 𝜂𝜂p

2 = <.01) 

and FNE (F(2,44) = .99, p = .38 , 𝜂𝜂p
2 = .04). 

 

3.1 Primary Outcome- Public Speaking Anxiety  

 

Fig 2. Changes in PSA over time for three groups  

A One-way ANOVA revealed there was a statistically significant difference between 

the three groups in terms of their post-intervention PSA score (F(2, 44) = 

23.95, p<.001, 𝜂𝜂p
2 = .52). Post hoc Tukey HSD tests indicated that the EC group (M 

= 40.07, SD = 8.53; p<.001) and the NC group (M = 46.40, SD = 15.08; p<.001) 

had significantly lower PSA scores than the control group (M = 67.41, SD = 10.88). 
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There was no significant difference (p = .31) on post-intervention PSA scores 

between the EC group and NC group. 

  
A One-way ANOVA revealed there was a statistically significant difference between 

the three groups in terms of their follow-up PSA score (F(2, 35) = 9.92, p<.001, 

𝜂𝜂p
2 =.95).  Post hoc Tukey HSD tests indicated that EC group (M = 47.23, SD = 

9.27; p = .001) and the NC group (M = 49.17, SD = 16.99; p = .003) had 

significantly lower PSA scores than the control group (M = 68.08, SD = 12.30). 

There was no significant difference (p = .93) on follow-up PSA scores between the 

EC group and NC group.  
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Table 2: Observed means and standard deviations for outcome measures for 
Emotion-evoking content, Neutral content and Control conditions at each time-point  
 
Measure Group Pre Session 2 

(n=47) 
Session 3 Post 

 
Follow-

up 
(n=38) 

  M  
(SD) 

M  
(SD) 

M  
(SD) 

M  
(SD) 

M  
(SD) 

PSAS Emotion-
evoking 

67.20 
(8.65) 

 

64.20 
(9.17) 

55.87 
(9.28) 

40.07 
(8.53) 

47.23 
(9.27) 

 Neutral 66.47 
(10.77) 

64.67 
(10.80) 

 

61.60 
(9.77) 

46.40 
(15.08) 

49.17 
(16.70) 

 Control 68.71 
(8.22) 

67.24 
(10.44) 

 

68.00 
(10.12) 

67.41 
(10.88)  

68.08 
(12.30) 

LSAS-SR Emotion-
evoking 

65.00 
(23.73) 

65.60 
(23.73) 

 

61.67 
(30.04) 

44.40 
(26.67) 

44.08 
(22.07) 

 Neutral  66.40 
(22.14) 

67.00 
(19.69) 

 

62.07 
(24.43) 

49.67 
(23.05)  

49.17 
(18.20) 

 Control 67.94 
(28.64) 

66.29 
(28.02) 

 

69.47 
(33.07) 

71.00 
(36.78)  

76.69 
(32.04) 

FNE-B Emotion-
evoking 

43.53 
(8.86) 

43.33 
(7.14) 

 

39.60 
(7.08) 

32.60 
(6.78) 

32.23 
(6.73) 

 Neutral  48.00 
(5.23) 

43.80 
(8.78) 

 

46.80 
(8.16) 

42.33 
(7.80) 

41.25 
(9.36) 

 Control 45.55 
(8.78) 

46.71 
(11.82) 

47.41 
(13.17) 

48.24 
(12.77) 

49.46 
(9.34) 

 
PSAS= Public Speaking Anxiety Scale; LSAS-SR= Liebowitz Social Anxiety Scale- 
Self Report; FNE-B Fear of Negative Evaluation- Brief Form. Pre=Pre-Intervention; 
Post=Post-Intervention.  
 
 
 
 
 
 
 
 
 
 
 
 



VIRTUAL REALITY EXPOSURE THERAPY FOR PSA: RCT 

 93 

3.2  Secondary Outcome: Social anxiety  

Fig. 3. Change in social anxiety over time for three groups  

A One-way ANOVA revealed there was a statistically significant difference between 

the three groups in terms of their post-intervention social anxiety score (F(2, 44) = 

3.63, p = .03, 𝜂𝜂p
2 =.14). Post hoc Tukey HSD tests indicated that the EC group (M = 

44.40, SD = 26.66; p =.040) had significantly lower social anxiety scores than the 

control group (M = 71.00, SD = 36.77). There was no significant difference between 

the NC group (M = 49.67, SD = 23.05) and EC group (p = .879) or control group (p 

= .119).  

 
A One-way ANOVA revealed there was a statistically significant difference between 

the three groups in terms of their follow-up social anxiety score (F(2, 35) = 6.37,  p 

= .004, 𝜂𝜂p
2 =.27). Post hoc Tukey HSD tests indicated that the EC group (M = 44.08, 

SD = 22.07, p = .006) and the NC  group (M = 49.17, SD = 18.20; p = .025) had 



VIRTUAL REALITY EXPOSURE THERAPY FOR PSA: RCT 

 94 

significantly lower social anxiety scores than the control group (M =  76.69, SD = 

32.04). There was no significant difference (p = .867) on follow-up social anxiety 

between the EC group and NC group.  
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3.3 Secondary Outcome: Fear of Negative Evaluation  

Fig. 4. Changes in FNE overtime for three groups.  

A One-way ANOVA revealed there was a statistically significant difference between 

the three groups in terms of their post-intervention FNE score (F(2,44) = 10.55, 

p<.001, 𝜂𝜂p
2 =.32). Post hoc Tukey HSD tests indicated that the EC group (M = 32.60, 

SD = 6.78) had significantly lower FNE scores than the NC group (M = 42.33, SD = 

7.79; p = .022) and the control group (M = 48.24, SD = 12.77; p<.001). There was no 

significant difference (p =.207) on FNE between the NC group and control group.   

 
A One-way ANOVA revealed there was a statistically significant difference between 

the three groups in terms of their follow-up FNE score (F(2, 35) =13.22, p<.001, 

𝜂𝜂p
2 =.43). Post hoc Tukey HSD tests indicated that the EC group (M = 32.23, SD = 

6.73) had significantly lower follow-up FNE scores than the NC group (M = 41.25, 

SD = 9.36; p =.032) and control group (M = 49.46, SD = 9.34; p = <.001). There was 
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no significant difference (p = .055) on follow-up FNE between the NC group and 

control group.  

 

3.4 Predictor Variables: Presence and Speech duration  

Analysis of variance revealed a significant difference between EC and NC groups in 

terms of presence: F(1,28) = 10.74, p = .01, 𝜂𝜂p
2  = .27. Average presence score was 

higher for the EC group (M=61.16, SD=10.28) than the NC group (M=48.71, 

SD=10.51).  

 

In terms of speech duration, analysis of variance revealed no significant difference 

between EC and NC groups  F(1,28) = .17, p = .68, 𝜂𝜂p
2 = <.01.   

 

Multiple linear regression was conducted to determine influence of presence and 

speech duration as predictor variables on the outcome variable of change in PSA. 

Analyses was conducted separately for EC and NC groups. This was a statistically 

significant model for the EC group (F(2,14) = 26.20, p<.001). The adjusted R2 

indicated that (78%) of the variance in change in PSA can be explained by these two 

variables. Presence (β = .90, t = 7.13, p<.001) and speech duration (β = .30, t = 2.40, 

p = .03) were shown to be statistically significant predictors of change in PSA. For 

the NC group this model was not statistically significant (F(2,14) = .39, p = .69).  

 

Subsidiary analysis indicated that both presence and speech duration significantly 

increased over-time for EC and NC groups (Appendix I).  
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4. Discussion 

The results of this randomized controlled trial indicated that participation in four 

sessions of 360°VRET targeting PSA was efficacious in significantly reducing PSA. 

This was maintained at follow-up, wherein both EC and NC groups had significantly 

lower PSA than control.  Furthermore, there was a generalised effect of participating 

in 360°VRET for the EC group who demonstrated significantly lower social anxiety 

and FNE than control at post-intervention and follow-up. Findings only partially 

support the primary hypothesis. The EC group did have significantly lower scores 

than the control group across all measured anxiety outcomes at post-intervention and 

follow-up. The EC group also had significantly lower follow-up social anxiety and 

post-intervention and follow-up FNE than the NC group. However, there was no 

significant difference between the EC and NC group on post-intervention or follow-

up PSA or post-intervention social anxiety.  This indicates that participation in 

360°VRET is beneficial in reducing PSA relative to no-treatment control, regardless 

of media content.  In partial support of the secondary hypothesis, presence and 

speech duration predicted change in PSA for the EC group but not the NC group. 

Thus, instilling a sense of ‘being there’ in virtual environments and increasing 

exposure duration is only important in 360°VRET utilising emotion-evoking stimuli. 

Findings demonstrate that 360°VRET is an efficacious, practical intervention for 

students with PSA in educational settings. 

 

Both EC and NC participants had significantly lower PSA than control at post-

intervention and follow-up and this finding is consistent with past studies showing 

the efficacy of 360°VRET for PSA (Stupar-Rutenfrans et al., 2017; Lindner et al., 

2019). As Lindner et al., (2019) supplemented 360°VRET with additional 
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interventions in their study, this is the first study employing a robust experimental 

design to evidence the efficacy of stand-alone 360°VRET for PSA. Stand-alone 

VRET is evidenced as efficacious for SAD (Kampmann et al., 2016) and the current 

findings increase confidence that stand-alone 360°VRET is also efficacious for PSA. 

This finding constitutes an important step when considering intervention options for 

those with PSA in educational or occupational settings wherein 360°VRET may be a 

more practical and accessible intervention option than traditional in-vivo exposure 

which involves gathering and accessing audiences of increasing sizes. 

Notwithstanding that stand-alone exposure therapy is also simpler and more cost-

effective for clinicians than delivering interventions encompassing cognitive 

interventions (Dobson & Khatri, 2000). 

 

The possible generalized effect of participating in stand-alone 360°VRET for PSA 

was demonstrated by the significantly lower social anxiety scores in comparison to 

control at post-intervention for the EC group, and follow-up for the EC and NC 

group. This is the first study to demonstrate this generalized effect occurs as a result 

of stand-alone PSA. For example, Wallach et al., (2009) and Lindner et al., (2019) 

demonstrated a similar generalized reduction in social anxiety following exposure to 

public speaking scenarios, however these studies encompassed additional 

interventions of cognitive behavioural therapy (CBT) for social anxiety and 

psychoeducation respectively. A strength of the current study is this generalized 

effect was demonstrated as a direct result of 360°VRET. This has important 

implications for clinical practice, wherein stand-alone 360°VRET targeting a 

particular condition may also result in improvements in comorbid difficulties 

without adjunctive CBT elements. 
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The EC group demonstrated significantly lower FNE than NC and control at both 

post-intervention and follow-up measures, indicating that exposure to emotion-

evoking stimuli is advantageous with regards the effective treatment of FNE. 

Reductions in FNE following 360°VRET were also reported by Lindner and 

colleagues (2019).  Importantly, this indicates that 360°VRET utilising emotion-

evoking content facilitates restructuring of cognitive representations of feared 

stimuli, evidencing that the mechanisms of action of traditional in-vivo exposure 

therapy (Foa & Kozak, 1986) also occur in 360°VRET, but only when certain media 

content are employed. To further illustrate, Anderson et al., (2013) and Wallach et 

al., (2009) exposed participants to CGI VR public speaking scenarios, and no 

significant reduction in FNE was found.  It is postulated that differences between 

CGI and real-life 360°video stimuli may contribute to the contrasting findings, as 

significant FNE reductions were only found in studies employing emotion-evoking 

real-life video recordings. Considering audience members in real-life recordings 

naturally display varying facial expressions which can reveal what others feel or 

think, they may be central to FNE. As emotion-evoking content appears to be 

important for reducing FNE, future 360°VRET that aims to target cognitive belief 

change may benefit from incorporating realistic emotion-evoking stimuli. 

 

The current study utilised a 10 week follow-up providing some evidence for the 

sustained intervention effects of 360°VRET. The EC and NC group exhibited 

significantly lower PSA and social anxiety than control at follow-up, which is in-line 

with findings of Lindner et al., (2019) where reductions in PSA were also maintained 

at 6 and 12 months. However, the current study further contributes that media 

content does not significantly impact follow-up PSA or social anxiety scores as there 
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was no significant difference  between the EC and NC group when measured 10 

weeks following a 360°VRET intervention.  A significant difference was found 

between the EC and NC group on follow-up FNE, with EC participants 

demonstrating significant lower FNE which mirrors the advantageous impact of 

utilising emotion-evoking content on FNE demonstrated at post-intervention.   

 

This was the first 360°VRET study to investigate the importance of media content, 

and results demonstrate that the influence of media content is variable. For example, 

emotion-evoking content significantly influenced FNE outcomes. Emotion-evoking 

content also emerged as important for social anxiety at post-intervention, where the 

EC group had significantly lower scores than control, but the NC group did not.  

However, although the EC group had lower mean PSA and social anxiety scores 

post-intervention than the NC group these did not reach statistical significance. 

Several possible explanatory variables may account for this. Firstly, the fear 

activation required for successful exposure (Benito & Walther, 2015) may be 

possible in both emotionally valent and neutral stimuli. Secondly, the repeated 

exposure to public-speaking tasks in both 360°VRET conditions may have increased 

participants sense of mastery over public speaking tasks (Paradewari, 2017) resulting 

in increased self-efficacy (Bandura, 1997) regardless of video content. The 

relationship between self-efficacy and public speaking anxiety has been recognised 

(Colby, Hopf & Ayres, 1993) with Dwyer & Fus (2002) reporting an inverse 

correlation between self-efficacy and PSA. As self-efficacy is recognised as a 

mechanism through which exposure and CBT result in decreased fear and avoidance 

in anxiety disorders (Gallagher et al., 2013; Goldin et al., 2012) and changes in 

social self-efficacy are demonstrated to be associated with treatment outcomes for 
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clients with social anxiety disorder (Gaudiano & Herbert, 2007); it is hypothesized 

that increased self-efficacy led to reductions in PSA and social anxiety for EC and 

NC participants in the current study. As fear-reduction and self-efficacy were 

attained in both media content types, when designing 360°VRET content for PSA 

and social anxiety flexibility can be exerted. Thus, practitioners may wish to 

consider recording neutral content should this be either convenient or timelier to 

obtain than emotionally valent stimuli.  

 

When considering presence, the results of this study are somewhat mixed. This 

reflects the partially mixed findings in pre-existing literature (Ling et al., 2014) with 

some studies reporting presence as a predictor of anxiety (Price & Anderson, 2007) 

and others finding no significant relationship (Krijn et al., 2004). EC participants 

demonstrated significantly higher presence than NC participants, and the existence 

versus absence of audience members in 360° videos is surmised to contribute to this 

difference. Firstly, for EC participants, viewing audience members likely evoked 

significant anxiety (Slater et al., 2006) which augments the presence experience 

(Bouchard, St-Jacques, Robillard & Renaud, 2008). Secondly, the natural, dynamic 

changes in facial expression, posture and body movement displayed by audience 

members may also have amplified the perceived realism of emotion-evoking VR 

environments relative to environments without subtle markers of temporal change as 

viewed by NC participants. In parallel, presence only predicted change in PSA for 

the EC group. A tentative explanation for this is that the sense of ‘being there’ has a 

greater impact in ecologically valid situations designed specific to elicit anxiety, than 

in neutral environments. Finally, when analysing speech duration there was no 

significant difference between groups, and speech duration only predicted change in 
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PSA for the EC group. This mirrors findings that brief exposure is efficacious for 

PSA (Seim et al., 2010) and suggests that short (4-minute) exposure durations may 

be considered appropriate for delivering 360°VRET. Still, when utilising emotion-

evoking stimuli, longer exposure durations may be advantageous.  

 

4.1 Limitations and Future Directions 

The findings of this study should be considered in light of certain limitations. Firstly, 

the participant sample was predominantly comprised of female, white, young adults. 

However, PSA is equally prevalent across genders (Gaibani & Elmenfi, 2014) and 

public speaking instils anxiety in older adult (Teachman & Gordon, 2009) and 

adolescent samples (Sumter, Bokhorst, Miers, Van Pelt & Westenberg, 2010). To 

facilitate an increased understanding of the efficacy of 360°VRET for PSA the 

adoption of diverse samples should be prioritised as there is emerging evidence for 

older adults willingness to use modern technologies including VR (Kadylak & 

Cotten, 2020) and that VRET is efficacious for adolescents with PSA (Kahlon, 

Lindner & Nordgreen, 2019). Some evidence suggests that males respond more 

favourably to VRET (Felnhofer, Kothgassner, Beutl, Hlavacs & Kryspin-Exner, 

2012) and further exploration of this would also be advantageous. 

 

Study findings indicated that 360°VRET targeting PSA led to reductions in social 

anxiety and FNE. Although the mean sample met SAD criteria (≥ 60 on LSAS-SR) 

at pre-intervention, SAD was neither a criterion or inclusion criteria for participation. 

To determine whether 360°VRET can effectively be administered in clinical 

practice, recruitment of clinical samples should be prioritised. It may also be helpful 

to provide training and education on utilising 360°VRET as clinician attitudes and 
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unawareness of the approach are barriers to its dissemination (Schwartzman, Segal & 

Drapeau, 2012; Segal, Bhatia & Drapeau, 2011). 

 

All outcome data was based on self-report, whereas use of behavioural assessments 

would have enabled objective measures of change in anxiety. It should also be 

acknowledged that the current methodology did not measure process variables such 

as treatment satisfaction, outcome expectancy and working alliance. Anderson and 

colleagues (2013) reported there was no significant difference on process variables 

between VRET and clinician directed group therapy. These variables can however 

influence psychological intervention outcomes (Ardito & Rabellino, 2011; 

Greenberg, Constantino & Bruce, 2006) and measurement would give further insight 

into potential confounding factors. To advance future PSA research, analyses of 

subcomponents of PSA (cognitive, behavioural, physiological) and social anxiety 

(fear, avoidance) should be adopted. This approach would facilitate a more in-depth 

exploration of the mechanisms of 360°VRET including its level of influence on 

cognitive processes central to these conditions. 

 

 360°VR stimuli was limited to four audience scenes, incorporating a greater number 

of virtual scenarios in future research would enable participants to practice more 

personally relevant situations in-keeping with their exposure hierarchy.  

 

Finally, the results of the current study would benefit from being considered in 

comparison to an established “gold-standard” treatment. Thus, an obvious next step 

is to adopt an experimental paradigm facilitating a comparison of 360°VRET and 

traditional in-vivo exposure therapy for PSA.  
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5. Conclusion 

This is the first randomized controlled trial to demonstrate that 360°VRET is an 

effective stand-alone intervention for PSA. 360°VRET practicably facilitates 

exposure to a hierarchy of audiences of increasing sizes which is inaccessible and 

impractical in-vivo. Furthermore, 360°VRET targeting PSA also generalizes to 

interrelated conditions of social anxiety and FNE when emotion-evoking content is 

utilised.  The benefits of 360°VRET were maintained at 10 week follow-up.  

Future clinical practice and research utilising 360°VRET may benefit from utilising 

emotion-evoking VR stimuli.  
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Appendix A:  Screening Questionnaires 
 

Please answer the following questions to the best of your ability. If you have any 
questions please ask the researcher.  

 
1 Age:  

 
 

2 Gender: (please circle) 
 
Male 
 
Female  

3 Course of Study: (e.g. Psychology, nursing, engineering)  
 

 
4 Year of Study:  

 
 

5 Ethnic Group: (please circle)  
White 
Chinese 
Irish Traveller 
Indian 
Pakistani 
Bangladeshi  
Other Asian 
Black Caribbean 
Black African 
Black Other 
Mixed Other 
Other (please state):  

6 Do you currently or have you ever experienced severe motion sickness: 
(Please circle)  
 
Yes 
 
No  

7 Have you ever experienced a seizure? (Please circle)  
Yes  
 
No 

8 Have you ever been diagnosed with epilepsy or seizure disorder? 
(Please circle)  
 
Yes 
 
No  
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9 Have you experienced any of the following conditions: Bi-polar 
disorder, schizophrenia or psychosis? (Please circle)  
 
Yes 
 
No  

10  Are you currently taking any prescribed medication for anxiety or 
depression? (Please circle)  
 
Yes  
 
No  
 
If you answered ‘Yes’ to Question 11: 
 
Has this medication changed in the past 6 weeks? (Please Circle)  
 
Yes  
 
No 
If you answered ‘No’ to Question 11: Please proceed to Question 12 

11  Are you currently engaging in any type of therapy for anxiety or low 
mood? E.g. Counselling, Psychology or Online Psychology treatments 
(Please Circle)  
Yes 
 
No  

12 Are you currently completing any workshops/training/classes which 
focus on improving your public speaking skills? (Please Circle)  
 
Yes  
 
No 
 
If you answered ‘Yes’ to question 13, please provide brief details of the 
nature of this:  
 

 
 

Thank you for completing the above questionnaire. If you are happy to continue with 
the study please complete the attached questionnaires overleaf.  
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Appendix B: Participant Information Sheet- Intervention Phase 
 

 

“An Experimental Paradigm using 360° Video Virtual Reality Graded 

Exposure for Public Speaking Anxiety” 
 

 
 

My name is Rachel Reeves and I am a trainee Clinical Psychologist at QUB.  
 
As part of my training I am carrying out a study to test whether a 360° Video 
Virtual Reality intervention can help to reduce anxiety. I am being supported 
by a research team based in QUB.  
 
You recently completed the 1st part of the above named study.  We would like to 
invite you to take part in the second stage of the study.  
 
This information leaflet provides further details about the research so that you 
can decide whether or not you would like to take part.  
 
If any of the information given is unclear or you would like more information 
please feel free to contact me using the details provided at the bottom of this 
form.  
 

What is the research about?  

The study is testing whether a 360° Video Virtual Reality intervention can help to 

reduce anxiety in people who become anxious or embarrassed in social situations.  

 

Why have I been selected? 

The outcome of the questionnaires you completed during the 1st part of the study 

indicated that you are suitable for participating in the main study. We think 
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participating in the 360° Video Virtual Reality Intervention could be helpful to you. 

It also means we could not identify any reason why you would not be suitable for the 

study (for example you do not experience severe motion sickness).  

 

What will I be asked to do?   

Once you have taken the time to read this information sheet you will have the 

opportunity to discuss the research further with the researcher. At this point if you  

decide that you would like to continue with the study you will be offered a time slot 

to come for the 1st research session.  

 

After you have agreed to take part you will be randomly allocated into one of three 

groups.  

 

If you are allocated to group one, you will be asked to complete a number of pencil 

and paper questionnaires at five-time points. This meeting should take no longer than 

15 minutes.  

 

If you are allocated to group two or three, you will also be asked to complete a 

number of pencil and paper questionnaires. Following this you will be asked to wear 

a Virtual Reality Headset and perform a basic task while wearing this headset. The 

headset will give you the experience of being in a pre-recorded virtual reality social 

situation. This meeting should take no longer than 25 minutes 

 

You will be asked to return 3 times to complete the same task. Although the task 

remains the same, the social situation in the virtual reality headset will differ slightly 

on each occasion. Attendance at these sessions can be scheduled with the researcher 

based on your availability.  

 

Following this you will be asked to return approximately 12 weeks later to complete 

the pencil and paper questionnaires only. It is estimated that the total commitment 

time required for participant in the full study is no longer than 2 hours 25 minutes. 
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Do I have to take part?  

No, you do not have to take part in the research. Participation in the research is 

entirely voluntary. If you do decide to take part you also have the right to leave the 

study at any time without explanation.  

 

What are the possible advantages of taking part?  

Although we cannot guarantee that taking part in the study will have direct benefits 

for you, it is possible that some participants will have reductions in their levels of 

anxiety following completion of the study.  

 

A further benefit is that by participating in this study you would be contributing to 

the development of psychological knowledge and treatment.  

 

If you complete the study, you will be in with a chance of winning one of three 

randomly selected prizes: 

Amazon Vouchers 

1st prize £75.00 

2nd prize £50.00 

3rd prize £25.00  

 

If you are a first year psychology student you will have received course credit for 

participation in the 1st part of the study. You will receive further course credit for 

participation in the main study.  

 

Participating in the study will also give you the opportunity to gain first-hand 

experience of some of the elements of a Doctorate in Clinical Psychology research 

project.  

 

What are the possible disadvantages of taking part?  

In order to study where the 360° Video virtual reality interventions are effective, we 

will be asking some participants to perform a task in different pre-recorded virtual 

reality social situations. The reason behind this is because some research would 

suggest that by directly facing anxiety provoking situations that levels of anxiety can 

reduce. Therefore, it is possible that you may experience some levels of anxiety in 
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this study. However, we will try to ensure that the level of anxiety caused is at a 

manageable level. If at any time you become uncomfortable with the anxiety you are 

experiencing you have the right to immediately stop the task and withdraw from the 

study.  

 

A small percentage of people who use virtual reality technology experience side 

effects of cyber-sickness (which is similar to motion sickness) or dizziness and 

fatigue. Certain people are more likely to experience these side effects and that is 

why people with severe motion sickness or epilepsy are not suitable for this study. 

The amount of time you will be asked to wear the virtual reality headset is short and 

this will reduce the chance of experiencing side effects. In the unlikely event that 

you experience any such side effects you will be encouraged to immediately stop the 

task and can withdraw from the study.  

 

Where will the research take place?  

All research sessions will take place in a meeting room within the School of 

Psychology, David Keir Building, Queens University Belfast.  

 

If I take part in the research will my information be kept confidential?  

All the information that we collect about you over the course of the study will be 

kept strictly confidential. You will not be able to be identified or identifiable in any 

reports or publications. Any data collected about you in the form of pencil and paper 

questionnaires will be stored in a locked filing cabinet in the School of Psychology, 

Queens University Belfast. Only members of the research team will have access to 

this filing cabinet. This data will be stored securely for a period of 5 years after 

which point it will be destroyed.  

 

Do I have the right to withdraw from the study?  

If you would like to withdraw from the study during the active participation phase 

(e.g. while attending the four sessions), you have the right to do so. Any information 

gathered during your participation will be destroyed and will not be included in the 

final write-up. However, once the data collection phase of the study is complete, all 

data will be anonymised and transferred into a statistical software package. At this 

time-point it will no longer be possible to withdraw.  



VIRTUAL REALITY EXPOSURE THERAPY FOR PSA: RCT 

 128 

What will happen to the results of this research study?  

The results of this study will be analysed and written up as a scientific research paper 

which will be reviewed by staff on the Doctorate in Clinical Psychology Programme 

Queens University Belfast. This is to fulfil requirements of the academic 

programme. It is possible that the research paper may be published in a scientific 

journal or presented at a conference. You will not be identifiable within any 

presented research reports or publications. 

 

Who has ethically reviewed the project?  

The study has been reviewed by the Faculty Research and Ethics Committee 

(Faculty REC) Queens University Belfast who granted ethical approval. If you 

would like any further information regarding ethics you may contact the research 

team (information below).  

 

I have read the above information and would like to participate in the study. 

What happens next?  

 

If you have considered all of the provided information and are happy to participate in 

the study, please respond to this email to make the researcher aware 

(rreeves01@qub.ac.uk). Once you have responded, the researcher will contact you to 

guide you on the next steps.  

 

Alternatively, if you have any further questions or queries about the research, you 

can contact the researcher or chief investigator using the contact details below. 

 
Contacts for research team 
 
Researcher: Ms Rachel Reeves                 Chief Investigator: Dr Donncha Hanna 
Trainee Clinical Psychologist                     Lecturer & Research Co-ordinator  
Queens University Belfast                          Queens University Belfast 
School of Psychology                School of Psychology  
18-30 Malone Road, Belfast                       18-30 Malone Road, Belfast 
BT9 5BN                                                     BT9 5BN 
Email: rreeves01@qub.ac.uk                     donncha.hanna@qub.ac.uk 
                                                                    Tel: 028 9097 5549  
 

 

 

mailto:rreeves01@qub.ac.uk
mailto:donncha.hanna@qub.ac.uk
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Appendix C: T-Test Baseline PSA 

Independent Samples t-test comparing baseline PSA for those who opted-in and 

those who didn’t.  

Variable Opt-In n M SD t p 

PSA Opt-in 51 68.10 7.47 .28 .77 

 Decline 52 68.50 6.90   
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Appendix D: Outcome Measures  
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Brief Fear of Negative Evaluation Scale  
Leary (1983) 

 
Read each of the following statements 
carefully and indicate how 
characteristic it is of you according to 
the following scale: 

 
1 = Not at all characteristic of me  
2 = Slightly characteristic of me 
3 = Moderately characteristic of me 
4 = Very characteristic of me 
5 = Extremely characteristic of me 

 
_____ 1. I worry about what other people will think of me even when I know it 
doesn't make  

any difference. 
 
_____ 2. I am unconcerned even if I know people are forming an unfavorable 
impression of me. 
 
_____ 3. I am frequently afraid of other people noticing my shortcomings. 
 
_____ 4. I rarely worry about what kind of impression I am making on someone. 
 
_____ 5. I am afraid others will not approve of me. 
 
_____ 6. I am afraid that people will find fault with me. 
 
_____ 7. Other people's opinions of me do not bother me. 
 
_____ 8. When I am talking to someone, I worry about what they may be thinking 
about me. 
 
_____ 9. I am usually worried about what kind of impression I make. 
 
_____ 10. If I know someone is judging me, it has little effect on me. 
 
_____ 11. Sometimes I think I am too concerned with what other people think of me. 
 
_____ 12. I often worry that I will say or do the wrong things. 
 
 
 
From: Leary, M. R. (1983). A brief version of the Fear of Negative Evaluation 
Scale. Personality and Social Psychology Bulletin, 9, 371-376. 
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I-group Presence Questionnaire 
 

Please indicate, whether or not each statement applies to 
your experience. You can use the whole range of answers. 

There are no right or wrong answers, only your opinion 
counts. 

 
You will notice that some questions are very similar to each 
other. This is necessary for statistical reasons . And please 
remember: Answer all these questions only referring to this 

one experience. 
 

Please circle the number which applies to you  
________________________________________________ 

How aware were you of the real world surrounding while 
navigating in the virtual world? (i.e. sounds, room 

temperature, other people, etc.)? 
 

Extremely 
aware 

     Not 
aware 
at all  

 
-3 -2 -1 0 1 2 3 

 
 

How real did the virtual world seem to you? 
 

Completely 
real  

     Not 
real at 

all  
 

-3 -2 -1 0 1 2 3 
 
 

I had a sense of acting in the virtual space, rather than 
operating something from outside.  

  
Fully 

Disagree 
     Fully 

agree 
 

-3 -2 -1 0 1 2 3 
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________________________________________________ 
How much did your experience in the virtual environment 

seem consistent with your real world experience ? 
 

Not 
consistent 

  Moderately 
Consistent  

  Very 
Consistent 

 
-3 -2 -1 0 1 2 3 

 
       

       
How real did the virtual world seem to you?  

 
About as 
real as an 
imagined 

world 
 

     Indistinguishable 
from the real 

world  
 

-3 -2 -1 0 1 2 3 
       

 
 

I did not feel present in the virtual space. 
 

Did not 
feel 

     Felt 
present 

 
-3 -2 -1 0 1 2 3 

 
 
 

I was not aware of my real environment.  
 
 

Fully 
Disagree 

     Fully 
agree 

 
-3 -2 -1 0 1 2 3 

       
 
 

 

 



VIRTUAL REALITY EXPOSURE THERAPY FOR PSA: RCT 

 134 

___________________________________________________ 

In the computer generated world I had a sense of "being there"  
  

Not at all       Very 
Much 

 
-3 -2 -1 0 1 2 3 

 
 

Somehow I felt that the virtual world surrounded me. 
 

Fully 
Disagree 

     Fully 
agree 

 
-3 -2 -1 0 1 2 3 

       
I felt present in the virtual space.  

 
Fully 

Disagree 
     Fully 

agree 
 

-3 -2 -1 0 1 2 3 
       

 
 

I still paid attention to the real environment.  
 

Fully 
Disagree 

     Fully 
agree 

 
-3 -2 -1 0 1 2 3 

       
 
 

The virtual world seemed more realistic than the real world.  
  

Fully 
Disagree 

     Fully 
agree 

 
-3 -2 -1 0 1 2 3 
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________________________________________________ 
I felt like I was just perceiving pictures.  

 
Fully 

Disagree 
     Fully 

agree 
 

-3 -2 -1 0 1 2 3 
       

 
 

 
I was completely captivated by the virtual world.  

 
 

Fully 
Disagree 

     Fully 
agree 

 
-3 -2 -1 0 1 2 3 

       
THANK YOU FOR COMPLETING THIS QUESTIONNAIRE. 
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Appendix E:  Participant Consent Form -Intervention Phase 
 

                              Participant Consent Form                                           Please Tick                                    
 

I confirm that I have read and understand the participant 
information leaflet and that participation in the study is entirely 
of my own free will. 
 

 

 
I have had the opportunity to discuss any queries I have about the 
study with a member of the research team.  
 

 

 
 

My participation in the study is entirely voluntarily. I have not 
been coerced to participating in the study in anyway. I 
understand that I have the right to withdraw from the study at 
any time, for any reason, without explanation.  
 

 

 
I understand that any information gathered about me will remain 
confidential and no identifiable information about me will be 
included in research study  
 

 

 
I consent to the researcher contacting me via email   
 
 
 

 

I have been provided with contact details for members of the 
research team and understand that I can contact them at any time 
if I have any queries about the study.   

 

 
 
I have been made aware of any potential risks of participating in 
the study (anxiety/cybersickness/side-effects).  
 

 

 
I agree to participate in this study 

 

 
 
 
 
 

_______________________               ____________________                ________ 
PRINT name Participant                      SIGNATURE Participant               Date 
 
_______________________               ____________________                ________ 
PRINT name Researcher                      SIGNATURE Researcher              Date 
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Appendix F: Procedural Flow-Chart (Intervention Phase) 
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Appendix H: T-Test Post-Intervention PSA 

Independent Samples t-test comparing post-intervention PSA for follow-up 

completers and those lost to follow-up.  

Variable Opt-In n M SD t p 

PSA Completer 38 51.29 17.83 .79 .43 

 Lost to 

Follow-up 

9 54.89 10.52   
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Appendix  I: Subsidiary Analysis Presence & Speech Duration  

A series of repeated measures ANOVAs were used to determine Presence for each 

condition. For the EC group, there was a statistically significant difference between 

presence at session 1 and session 4: F(1, 14)=17.98, p<.001). Planned comparisons 

revealed that presence was higher at session 4 (M=65.13, SD=11.34) than session 1 

(M=54.67, SD=13.05) . For the NC group, there a statistically significant difference 

between presence at session 1 and session 4: F(1,14)= 4.85, p=0.45. Planned 

comparisons revealed that presence was higher at session 4 (M=52.20, SD=13.5) 

than session 1 (M=45.60, SD=12.42).  

 

 A series of repeated measures ANOVAs were used to determine speech duration for 

both intervention groups. For the EC group, there was a statistically significant 

difference between session 1 speech duration and session 4 speech duration: F 

(1.72,24.15)= 5.82, p=.11. Planned comparisons revealed that session 4 speech 

duration was longer (M=446.93,SD=204.66) than session 1 speech duration 

(M=296.93, SD=104.28). For the NC group there was a statistically significant 

difference between session 1 speech duration and session 4 speech duration: F 

(3,42)= 14.96, p<.001. Planned comparisons revealed that session 4 speech duration 

(M= 502.73, SD= 177.22) was longer than session 1 speech duration (M=298.40, 

SD=170.08) 
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Appendix J: Intervention Debrief 

Participant Debrief Sheet- Main Study 

Thank you very much for taking part in this research. The research team hope that 
you enjoyed participating and that taking part has not caused you any distress. This 
form provides information of services which are available to you if you have 
experienced any distress or would like some further information on social anxiety. It 
also provides some further information on the background of the research. Please 
feel free to ask the researcher any questions or comment on any aspect of the study. 
We are interested in hearing all participants’ views. 

The study that you participated in was: “An Experimental Paradigm using 360° 
Video Virtual Reality Graded Exposure for Public Speaking Anxiety” 

The purpose of this study was to see whether people who become anxious in certain 
social situations experience a reduction in the severity of their anxiety following 
participating in a form of psychological intervention. We were only interested in 
offering the 360° Video Virtual Reality intervention to people with high levels of 
public speaking anxiety, so we asked people to complete some questionnaires to see 
if they were eligible. 

In order to get an accurate understanding of whether this intervention was effective 
in reducing anxiety we needed to compare the levels of anxiety of the ‘intervention 
group’ to people who received no intervention at all and people who received a 
modified version of the intervention. That is why you were randomly allocated to 
one of three groups. 

If you were allocated to the group who received no intervention you completed 
questionnaires at five points, you did not participate in a 360° Video Virtual Reality 
intervention. 

If you were allocated to the ‘intervention’ or ‘modified intervention group’, the 
intervention involved completing a public speaking task. The task was to deliver a 
speech on a controversial topic while wearing a 360° video virtual reality headset. 
The purpose of the virtual reality headset was to give the participant the experience 
that they were delivering a speech to a real life audience, although the scenario was 
actually pre-recorded. Participants in the ‘intervention group’ experienced a virtual 
reality scenario with an audience. Participants in the ‘modified intervention group’ 
experienced a virtual reality scenario of an empty room (no audience present). 

Participants came back on four occasions and each time the task became a bit more 
difficult. This is in line with the protocol for social anxiety treatments which are 
delivered face-to-face. 

As you know your participation in this study was completely voluntary, therefore, if 
you wish to withdraw from this study after reading this information you have the 
right to do so without explanation. Finally, we would strongly suggest that if you are 
experiencing any level of distress as a result of participating in this study that you 
contact one of the services listed overleaf who will be able to help you. 
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If you would like to find out some more about support for Social Anxiety or Public 
speaking anxiety. You can try the following: 
 
Social Anxiety: ‘Social Anxiety- An NHS self help guide’ (Published by 
Northumberland, Tyne and Wear NHS Foundation Trust  
https://web.ntw.nhs.uk/selfhelp/leaflets/Social%20Anxiety%20%20A4%202016%20
FINAL.pdf 
 
Public Speaking Anxiety: Toastmasters Resources: Public Speaking Tips  
https://www.toastmasters.org/resources/public-speaking-tips 

Queens 
Student 

Counselling 
Service 

 

This counselling service is available to all students registered at 
Queens University Belfast. Counselling staff are skilled in 
gently challenging you to face your problems, to set goals on 
how to achieve solutions to your problems and actively work 
towards those goals.  

You can make an appointment in any one of the following 
ways: Email: qubstudents@inspirewellbeing.org 

24 Hour Freephone:  0808 800 0016 
The 

Samaritans 
A Service which is available 24/7 and offers a safe place for 
you to talk any time you like, in your own way, about 
whatever’s getting to you.  
 
24 Hour Freephone: 116 123 
 
Email: jo@samaritans.org 
 
Local Branch: 5 Wellesley Avenue, Belfast, Northern Ireland 
BT9 6DG 

Belfast 
Toastmasters 

(Public 
Speaking 

group) 

A club which focuses on improving your public speaking skills. 
Open to anyone from beginners to advanced speakers, club 
meetings involve practicing giving prepared speeches as well as 
brief impromptu presentations.  
 
https://belfast.toastmastersclubs.org/ 
 
Meetings: The 2nd and 4th Thursday of each month: 7.00 -
9.00pm 
Dublin Rooms, Europa Hotel, Great Victoria Street, Belfast, 
BT2 7AP  
 
**nb attendance is free for the first three meetings- following 
this a charge will incur**   

Your GP  If you have concerns about any aspect of your mental health 
you should make an appointment to see your GP. They can 
offer advice and support regarding your concerns and may refer 
you to an NHS specialist service if they think that would be 
helpful.  

https://web.ntw.nhs.uk/selfhelp/leaflets/Social%20Anxiety%20%20A4%202016%20FINAL.pdf
https://web.ntw.nhs.uk/selfhelp/leaflets/Social%20Anxiety%20%20A4%202016%20FINAL.pdf
mailto:%20qubstudents@inspirewellbeing.org
mailto:jo@samaritans.org
https://belfast.toastmastersclubs.org/
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Section 6: Instructions for Authors- Journal of Anxiety Disorders 

GUIDE FOR AUTHORS  
.  

Submission checklist  

You can use this list to carry out a final check of your submission before you send it to the journal for 
review. Please check the relevant section in this Guide for Authors for more details.  

Ensure that the following items are present:  

One author has been designated as the corresponding author with contact details: • E-mail address 
• Full postal address  

All necessary files have been uploaded: 
Manuscript: 
• Include keywords 
• All figures (include relevant captions) 
• All tables (including titles, description, footnotes) 
• Ensure all figure and table citations in the text match the files provided • Indicate clearly if color 
should be used for any figures in print Graphical Abstracts / Highlights files (where applicable)  

Supplemental files (where applicable)  

Further considerations 
• Manuscript has been 'spell checked' and 'grammar checked' 
• All references mentioned in the Reference List are cited in the text, and vice versa 
• Permission has been obtained for use of copyrighted material from other sources (including the 
Internet) 
• Relevant declarations of interest have been made 
• Journal policies detailed in this guide have been reviewed 
• Referee suggestions and contact details provided, based on journal requirements  

For further information, visit our Support Center. Manuscripts based on original research are limited 
to 6000 words of main text (i.e., not including cover page, Abstract, and references) and reviews, 
meta-analyses, and theoretical treatises will be limited to 8000 words of main text. Tables and figures 
will be limited to 5 each, regardless of manuscript type. Longer manuscripts may be considered on 
occasion where there is a strong and compelling rationale supported by editorial pre-approval.  
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Section 7: Research Governance and Ethics Approval- Large Scale Research 
Project 

 

 

Date: 19 February 2019 

To: Dr Donncha Hanna / Ms Rachel Reeves EPS 19_10 

Faculty REC Reference Number: EPS 19_10 

Full Title: “An Experimental Paradigm using 360° Video Virtual Reality Graded Exposure 
for Public Speaking Anxiety”  

Decision: APPROVED  

Thank you for your application which was reviewed at the meeting of the Faculty of 
Engineering and  

Physical Sciences Research Ethics Committee (EPS Faculty REC) on 23 January 2019.  

Your application was considered and some clarification and revisions were requested on 28 
January 2019. You submitted the requested information on 12 February 2019 and this was 
forwarded for review by the Chair.  

The response has been reviewed and deemed satisfactory. The application has been 
approved. Conditions of the Approval 
The Faculty REC approval is subject to the following conditions:  

1. (i)  The study must be conducted in accordance with all relevant legislation. All 
relevant management approvals from organisations involved in the research must be 
obtained.  

2. (ii)  When the research involves human volunteers the study must be entered on the 
University’s Insurance Database.  

3. (iii)  Monitoring and auditing process must be complied with including submission 
of annual progress reports to the Faculty REC.  

It is the Chief Investigator’s responsibility to ensure the study is conducted in accordance 
with the conditions stipulated.  

Any future changes to any part of the submitted application, protocol or supporting 
documentation must be notified to the Committee prior to these changes taking place.  
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Approved Documents  

The documents approved by the Faculty REC are listed in the table below.  

 

Documentation Received  
Version  

 
Date  

Application Form (Revised)   Received 12 February 2019  
Covering Letter addressing Committee concerns  

 

11 February 2019  
Research Proposal  2  11 February 2019  
Participant Information Sheet 1 – Screening  2  11 February 2019  
Participant Consent Form 1 – Screening  1  07 January 2019  
Participant Contact Details Sheet  1  07 January 2019  
Demographic Questionnaire  2  11 February 2019  
Participant Debrief Sheet 1 – Screening  1  07 January 2019  
Participant Ineligible Email  1  07 January 2019  
Invitation Email – Main Study  2  11 February 2019  
Participant Information Sheet 2 – Main Study  2  11 February 2019  
Participant Consent Form 2 – Main Study  1  07 January 2019  
Participant Debrief Sheet 2 – Main Study  1  07 January 2019  
Distress Protocol  1  07 January 2019  
Video Recording Participant Information Sheet  1  11 February 2019  
Video Recording Consent Form  1  11 February 2019  
SONA Research Guide    

 

If you would like to discuss this further please contact the Research Ethics Officer, Miss 
Kathryn Taylor, at facultyreceps@qub.ac.uk or by telephone on 028 90972529.  

Yours sincerely  

 

pp Dr Brendan Murtagh Chair, EPS Faculty REC  
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Section 8: Reflective Appendix 
 

Kolb’s experiential learning cycle (1984) will be utilised to guide reflection through 

several critical incidents (Flanagan, 1954) occurring during the three year research 

process. Reflecting on these critical learning points has undoubtedly facilitated me to 

acknowledge my strengths and areas for improvement and subsequently develop 

from an interpersonal, professional and reflective scientist practitioner perspective.  

 

When I think back to the beginning stages of the research process, I am particularly 

struck by my abundant energy and enthusiasm. I remember attending a research team 

meeting and outlining a particularly ambitious research proposal. Undoubtedly, this 

ambition was fuelled by my interest in the research area and desire to address a 

number of existing gaps in the literature base. I remember feeling deflated when 

members of my research team encouraged me to focus on a much more specific and 

manageable research design. Although I was initially disappointed due to feeling my 

research team were ‘reigning in’ my somewhat grand ideas, hindsight has facilitated 

me to experience gratitude for their skills and knowledge. Through abstract 

conceptualisation I can see that the research teams expertise enabled them to see 

clearly that my proposal was overly ambitious and impractical given the time-frame 

for completion. Arising from this two key learning points have emerged. Firstly, 

seeking advice from supervisors and colleagues is invaluable and should be 

prioritised. Secondly, I should be aware of my potential inclination to be overly 

ambitious. In future clinical practice and research endeavours I will actively ensure 

that I do not seek tasks which are beyond my capabilities or competence. 
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A second concrete experience of importance involved the large scale research project 

screening questionnaire being published on Qualtrics. The use of an online survey 

has associated ‘pro’s’ and ‘con’s’. An associated ‘pro’ is participants can complete 

the questionnaire at any time, while for me personally this aspect was also a ‘con’. 

More specifically, I would receive emails 24/7 to alert me to participant sign-ups and 

this led to me almost obsessively checking my email including during evenings, 

weekends and holidays. The time when I realised this was most problematic was 

when I found myself checking my emails on Boxing Day. Reflective observation has 

helped me to identify that anxiety regarding recruitment caused my desire to 

continuously check my emails. However, it took experiencing a sense of shame on 

Boxing Day for me to realise that there was a problem. Abstract conceptualisation 

has helped me to understand that my experience of shame was due to the realisation 

that I was not adhering to work-life balance routines. As a trainee clinical 

psychologist, I regularly emphasize the important of self-care and work-life balance 

with clients, however, I was struggling to practice what I preach. Following this, I 

implemented appropriate boundaries around accessing emails and I believe this had a 

positive impact on my well-being but also with my productivity regarding the 

research. In hindsight, the ‘con’ of 24/7 email updates was only a con because I 

allowed it to be. In my future career as a clinical psychologist, I will prioritize work-

life balance and engagement in regular and enjoyable self-care routines.  

 

Two further critical incidents which were important learning points for me include 

being unable to complete data collection over the summer period due to the 

university being closed and not receiving timely responses from corresponding 

authors in my systematic review. I have decided to reflect on these two critical 
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incidents together as they both evoked the same reaction in me; frustration. Through 

reflective observation I have realised that my frustration was caused by my lack of 

control over these circumstances. I felt as though this lack of control had the 

potential to have detrimental impacts on my research progression, but really there 

was nothing I could do to change it. Abstract conceptualisation supported me to 

identify that this lack of control did not unduly impact as I utilised good time 

management and organisational skills. Furthermore, organisational skills and 

appropriate goal setting enabled me to identify and complete other tasks in the 

interim period. In future, I will be aware of my tendency to become frustrated by 

situations I cannot control and practice self-care and cognitive restructuring to 

manage catastrophic and unhelpful thoughts. I will also continue to utilise my 

strengths of organisation and time-management in both professional and 

interpersonal situations.   

 

Finally, I could not reflect on the research experience without reflecting on the 

global pandemic of COVID-19. I am grateful that due to the timing of COVID-19, it 

did not impact upon my data collection or ability to complete the research project. 

However, this anxiety provoking global pandemic has certainly impacted on me and 

my research, as it has impacted on every citizen worldwide. In truth, at times I found 

it difficult to motivate myself to focus on write-up due to the emotions I experienced 

in association with COVID-19. I was angry, scared and deflated, at times 

experiencing all emotions at once. I noticed thoughts such as ‘this research is 

unimportant in the grand scheme of things’ and ‘I shouldn’t be writing a thesis- I 

should be out helping on the front-line’. On other occasions I noticed my attention 

drifting to concerns about the health and well-being of my friends and family 
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members. However, once-again I needed to reflect on what was in my control and 

what wasn’t. Abstract conceptualisation has helped me to identify that speaking with 

my boyfriend in a personal capacity and my research supervisor in a professional 

capacity supported me to manage my emotions and reframe my cognitions regarding 

write-up. Both individuals skilfully reminded me how important the research project 

had been to me over the past three years and how it was necessary to exert a final 

push of effort in order to complete the research and hopefully successfully complete 

clinical psychology training. It was when considering this that my motivation for 

write-up increased. I realised that upon completion of training I could practice as a 

qualified clinical psychologist and provide psychological support to the many people 

who will inevitably require it as a result of COVID-19.  

 

In conclusion, a supervisor in clinical practice once described the research process as 

an ‘emotional rollercoaster’ and reflecting on the process I would certainly agree. 

There have been many highs and lows to the process, but overall I am truly delighted 

to have had the opportunity to complete this. As I read over the final submission and 

reflect on my interpersonal and professional development over the past three years I 

experience a sense of pride.  
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