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Abstract  
 

Background: Social cognitive interventions have not been thoroughly 
assessed in the beginning stages of psychosis. Digital interventions can help 
to engage with young individuals who are less likely to access psychological 
interventions.  

Objectives: The aim was to assess the feasibility and acceptability of using 
virtual reality (VR) technologies to deliver social cognitive therapy in those with 
first episode psychosis (FEP).    

Methods: This doctoral thesis adopted a mixed methods approach. Phase 1 
involved undertaking a systematic review to evaluate the feasibility, 
acceptability, and efficacy of VR interventions for those diagnosed with 
psychosis. Phase 2 involved delivering the social cognition and interaction 
training via a virtual world, to those with FEP. Phase 3 involved a patient and 
public involvement (PPI) study to gather feedback on two 360° prototypes to 
deliver social cognitive therapy.  
 
Results: The results from phase 1 showed that it was feasible and acceptable 
to deliver VR therapy to those with psychosis. During phase 2, the beta testing 
study showed that delivering VR social cognitive therapy was feasible and 
usable. A series of self-reported outcome measures, feedback forms and post-
intervention interviews showed that it was feasible and acceptable. The 
findings from phase 2 informed the development of phase 3; to develop a more 
immersive personalised VR social cognitive therapy. PPI workshops were 
conducted with those with lived experience; findings indicated that whilst it 
could be a feasible and acceptable concept, further research is required to 
assess who would benefit the most from VR therapy and the importance of 
implementing it into services. 

Conclusions: These are some of the first studies to use VR technologies to 
deliver social cognitive therapy in those with FEP, and so therefore further 
research is recommended.  
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Glossary terms 
 

Table 1: Key definitions  

Acceptability A multi-faceted construct that represents the extent 
to which individuals delivering or receiving a 
healthcare intervention consider it to be appropriate. 
This is based on anticipated or experienced 
emotional and cognitive responses to the 
intervention (Sekhon, Cartwright, and Francis, 2017).  

Augmented reality Augmented reality (AR) is a live direct or indirect view 
of a real world physical environment, where its stimuli 
have been ‘augmented’ by a computer-generated 
input. This can include sound, graphics, and videos 
(Hilty et al., 2019). Put simply, AR combines both the 
virtual and real world elements together, which also 
includes visuals, sight, sound and even smell (Juan 
et al., 2005). 

Avatar Avatars are users of the virtual world who can 
connect and interact with others around them. 
Avatars provide users with a body by which they can 
experience the 3D virtual world (Girvan, 2018).  

Efficacy The capacity for a therapeutic effect or beneficial 
change to occur, because of an intervention 
(Burches and Burches, 2020).  

Feasibility  The extent to which those who develop and 
implement a research intervention or study, can do 
so within an appropriate and authentic environment. 
Here a researcher can understand the intervention 
further and consider aspects relating to 
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management, resources and procedures (Gagnon 
and Barber, 2018).  

Immersion Immersion can be defined as the level of sensory 
realism and the authenticity of an experience that a 
VR environment provides (Slater, 2009). 

Negative 
symptoms 

This is when individuals experience social 
withdrawal, self-neglect, lack of drive, emotional 
apathy and reduction in speech. Individuals may also 
appear emotionless (NICE, 2014). 

Presence Presence refers to a sense of existing in a particular 
space, time and/or location (Sheridan, 1992; Usoh et 
al., 2000). It provides a world where an individual is 
exposed to a specific lived experience (Banos et al., 
2005; Riva et al., 2003). Social presence can be 

described as the ability for a user to believe they are 
in the presence of, and engaging with other 
individuals within a VR environment (Blascovich et 
al., 2002).  

Personalisation A procedure which alters the interface, information, 
access, content, functionality or distinctiveness of a 
systems to enhance its relevance to an individual or 
groups of individuals (Fan and Poole, 2006).  

Positive symptoms These include hallucinations and delusions (NICE, 
2014).  

Psychosis Psychosis can be defined as a condition 
characterised by hallucinations (when an individual 
sees or hear things that are not there), delusions 
(when an individual displays strong beliefs which are 
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not shared by others around them) and disordered 
thought processes (Reed, 2008). 

Social cognition  Social cognition is a combination of neurocognitive 
mechanisms associated with recognising, 
understanding and responding to social cues in the 
environment (Healey, Bartholomeusz and Penn, 
2016). More specifically, this refers to one’s ability to 

recognise, relate to and monitor the emotions of 
others. 

Usability This refers to how pleasant and easy user interfaces 
are to use. It can be defined by 1) learnability 
(behaviour of the system and ease of learning the 
functionality 2) efficiency (the user’s level of 
productivity in using the interface 3) memorability 
(ability to remember the system functionality 4) errors 
(the ability of the system in supporting users in 
making less errors) 5) satisfaction (how pleasant the 
design is to use) (Nielson, 1993; Sousa and Lopez, 
2017). 

Virtual reality Virtual reality (VR) can be defined as a computer-
generated simulation of a natural or artificial 
environment. Visual and auditory output devices 
allow individuals to experience and interact with this 
virtual environment (VE) in real time (Mantovani et 
al., 2003; Pratt, Zyda and Kelleher, 1995).  

Virtual World Virtual worlds are developed from VR technologies 
and can be defined as open ended, computer 
simulated environments that users design and create 
the world, behaviours and objects (Delwiche, 2006). 
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1. Introduction  
 

1.1 The incidence and prevalence of psychosis 
 
Prior research states that the age of onset of psychotic experiences is late 
teens to early 20s (Kessler et al., 2007; Solmi et al., 2021). McGrath et al. 
(2016) stated that the median age of onset of psychotic experiences was 26 
years. According to Public Health England (2021), the new cases of psychosis 
in England between the ages of 16-64 is 18.1 per 100,000.  According to a 
general population survey ‘Psychoses in Finland’, the lifetime prevalence of 
psychotic disorders is 3.06%, with schizophrenia varying between 0.12% to 
1.6%. This is followed by 0.32% for schizoaffective disorders, 0.24% for 
bipolar disorder I, and 0.18% for delusional disorders (Perala et al., 2008). 
Moreno-Küstner, Martin and Pastor (2018) found that the median lifetime 

prevalence of psychosis was 7.49 per 1000. 
 

A systematic review and meta-analysis found that all clinical psychotic 
disorders have an annual incidence rate of 32 per 100,000 people in England. 
For all clinically relevant psychoses, schizophrenia and non-affective 
psychoses, studies have shown that incidence declines with age for both men 
and women. Where data was available for those with affective psychosis, 
there were no significant differences between men and women prior to the age 
of 45 years. However, rates were higher after the age of 45 in women 
(Kirkbride et al., 2012). An updated systematic review and meta-analysis 
reported similar results; incidence of all psychotic disorders was found to be 
26.6 per 100,000 people. However, with regards to affective psychotic 
disorders, women were found to be at higher risk than men (Jongsma et al., 

2019). Previous studies have found that the incidence rates peak in two age 
groups; 18-24 years and 45-54 years (Amminger et al., 2006; Cheng et al., 
2011; Saha, Whiteford and McGrath, 2014).  
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1.2 Living with psychosis 
 

Psychosis can often lead to decades of severe psychological distress, 
disability, substance abuse, unemployment, and homelessness (Bennett and 

Rosenheck, 2021). Some of these factors are outlined below in more detail.  

1.2.1 Migrant status and ethnicity  

Previous studies have consistently found raised rates of psychotic symptoms 
in immigrant groups (Kirkbride et al., 2008). The stress vulnerability model 
(Nuechterlein and Dawson, 1984) can be used to explain the raised rates of 
psychosis in immigrant populations. Isolation and potential abandonment that 
accompanies immigrants in unfamiliar surroundings can lead to stressful 

experiences. This illustrates that environment and individual risk factors may 
interact with and compound each other (Shah, Mizrahi, and McKenzie, 2011). 
However, further research is required to replicate these findings. Nevertheless 
racism embedded into the social environment may limit BAME individuals from 
receiving the relevant resources and care required (Morgan et al., 2010). It is 
important to note that raised rates of psychosis remain after controlling for 
socio-economic status (Kirkbride et al., 2008). However, socioeconomic status 
should be viewed as a cofounder in the relationship between psychosis risk 
and ethnic group (Morgan et al., 2007).  

1.2.2 Comorbidity of psychosis  

Previous studies have indicated that there are high prevalence rates of 

psychiatric comorbidity in those diagnosed with psychotic conditions. Such 
patients are less likely to recover from their symptoms, which have a 
detrimental impact on clinical outcomes (Sim et al., 2006). Berman et al. 
(1995) found that approximately 30.6% of patients diagnosed with 
schizophrenia also experienced a lifetime prevalence of obsessive- 
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compulsive features, whilst Sim et al. (2003) found that of those diagnosed 
with FEP, psychiatric comorbidity was found in approximately 36.7%.  

Of those diagnosed with psychotic illnesses, the leading cause of death is 
cardiovascular disease (CVD). Conditions such as diabetes, metabolic 

syndrome and obesity are more likely to result in worse outcomes for those 
diagnosed with psychosis. This may be due to the fact that patients with mental 
illnesses are vulnerable to inadequate levels of care and lead an unhealthy 
lifestyle (Kozumplik, Uzun, and Jakovljevic, 2009). Another challenge is 
determining whether somatic symptoms are independent illnesses, or a by-
product of the psychotic condition and antipsychotic medication (Sim et al., 
2003).  

1.2.3 Socioeconomic factors 
 

Socioeconomic disadvantages can apply to both populations and individuals 
who live in low-income circumstances. Higher prevalence and higher mortality 
are associated with socioeconomic disadvantage. These circumstances can 
take multiple forms such as poverty, limited job security, poor social networks, 
and low self-esteem (Brunner, 1997).  The relationship between social 
disadvantage, poverty and poor health outcomes has been firmly established 
in research (Burns and Esterhuizen, 2008). Furthermore, research has 
confirmed that poverty and social disadvantage are more strongly correlated 
to psychosis and schizophrenia, compared to other mental health conditions 
(Read et al., 2008). Due to stigma, challenges in day to day functioning, low 
income and a fluctuation in symptoms, many people with psychosis are forced 
to live in substandard accommodation. This can result in lower quality of life 
and rising unmet needs, when compared to those in high support housing 
(Lambri et al., 2012).  
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1.3 Rationale for this doctoral thesis 
 
The mainstay of treatment in psychotic disorders is invariably long-term 
pharmacological and psychological treatments. However, compliance with 
effective treatments is challenging. Bartholomeusz et al. (2013) found that 
young individuals struggled to attend and adhere to traditional face-to-face 
treatments. Reasons for this may be because social functioning impairments 
hinder their ability to engage with their social environments (Addington, Saeedi 
and Addington, 2006; Bartholomeusz and Allott, 2012).   
 

Social cognition (our ability to process and apply social information) is 
associated with poor functional outcomes in those diagnosed with first episode 
psychosis (FEP). Social cognition is a stronger predictor of functional 
outcomes (social skills and community functioning) than neurocognition 
(people’s mental abilities such as memory, language processing and 
executive functions), which suggests that it is an important mechanism to 
target for functional recovery (Bartholomeusz and Allott, 2012). Previous 
research has indicated that social cognitive interventions positively affect 
social cognition and subsequently social functioning in those diagnosed with 
psychosis (Addington et al., 2006). However, social cognition interventions 
have not been as thoroughly assessed in the early phase of psychosis, when 
the opportunity to improve outcomes is the greatest. Therefore, social 
cognitive interventions are likely to result in benefits when implemented during 
the early phase of psychosis (Healey et al., 2016). 
 
Developments in technology mean that there are potentially more beneficial 
methods of providing psychological interventions to those who find it 
challenging to adhere to face-to-face treatments (Andersson, 2018; Batra et 
al., 2017). Virtual reality (VR) is one such technology that enables individuals 
to interact with three-dimensional (3D) social environments (Bombari et al., 

2015). Over the last few decades, VR interventions have been implemented 
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in the treatment and understanding of clinical populations with psychosis and 
have been used to treat social cognitive problems in other clinical populations, 
such as those with intellectual disabilities (Freeman et al., 2017; Valmaggia, 
Day and Rus-Calafell, 2016). Its benefit lies in providing participants with a 
sense of presence and immersion whilst enabling clinicians to manipulate and 
control the environments. These trigger physiological and psychological 
responses in patients, which are similar to the real world, thereby increasing 
the ecological validity (Gregg and Tarrier, 2007).  
 

1.4 Aims and objectives 
 
Considering the above, this doctoral thesis will examine whether VR is a 
feasible and acceptable method to deliver therapy to improve social cognition 
impairments in those diagnosed with psychosis. This will be achieved via three 

phases:  
 

i) A systematic review will be conducted to evaluate the feasibility, 
acceptability, and efficacy of VR interventions for those diagnosed 
with psychosis. 
 

ii) A VR therapy will be delivered to those with FEP to target social 
cognition deficits. Here, an existing social cognitive treatment 
entitled ‘social cognition and interaction training’ (SCIT) will be 
refined and delivered via an existing online virtual world called 
Second Life® (2017).  

 
This section of the doctoral thesis is part of a wider trial called ‘Virtual Reality 
as a Method of Delivering Social Cognitive Therapy in Early Psychosis’ 
(VEEP). This is funded by a charity called Mental Health and Quality of Life 
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(MQ): Transforming Mental Health. Figure 1 provides more information on the 
structure of this trial and the sections that are presented in this doctoral thesis.   

 
iii) Two 360° videos will be developed, as part of a novel social 

cognitive treatment. 360° videos are filmed using an omnidirectional 
camera. These videos can be viewed on a screen or through an 
immersive head-set (Blascovich et al., 2002). This is called VR-360° 
social cognition treatment (VR-360°). The potential application of 
360° videos in mental health is particularly novel and has yet to be 
assessed. 

 
The implications of this research could be far-reaching, not least for the 
improvement of social cognition in psychosis but for other conditions where 
social interactions, avoidance and exposure to social scenarios are issues 
(Sullivan et al., 2013).  
 

1.5 The importance of feasibility and acceptability 
 

1.5.1 Feasibility  
 
Feasibility is used to assess whether an intervention is appropriate for further 
testing. This research may identify what changes need to occur if any. 
Feasibility studies focus on the process of creating and implementing a 
therapy, resulting in a preliminary understanding of participants’ responses to 
the intervention (Orsmond and Cohn, 2015).  
 
Thus, a feasibility study may take place when (Bowen et al., 2010):  

 

• There are few previously published studies or data using a particular 
intervention mechanism.  
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• Previous interventions have had positive outcomes, but in different 
settings to the one about to take place.  

 
In this doctoral thesis, feasibility will be assessed using recruitment, 
attendance and completion data.  

 
1.5.2 Acceptability  
 
Sekhon, Cartwright and Francis (2017) conducted an overview of reviews into 
the acceptability of healthcare interventions and developed the following 
definition of acceptability:  
 

“A multi-faceted construct that reflects the extent to which people 
delivering or receiving a healthcare intervention consider it to be 
appropriate, based on anticipated or experienced cognitive and 
emotional responses to the intervention” (Sekhon et al., 2017; pg.4).  

 
Therefore, this doctoral thesis will measure acceptability via the following:  
 

• Reasons for dropping out  

• Opinions and perceptions about the VR interventions 

• Willingness to take part in the VR interventions  

• Participant experiences  

• Any associated side effects from taking part in the VR interventions  
 

1.6 Summary of phases, studies and research aims 
 
PHASE 1, study 1 - a systematic review will be conducted to evaluate the 
feasibility, acceptability, and efficacy of VR interventions for those diagnosed 
with psychosis.  
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PHASE 2  
 
Studies 2, 3, 4, 5, and 6 aim to evaluate a VR intervention to target social 
cognition deficits in those people diagnosed with FEP. A feasibility and 
acceptability proof of concept mixed methods trial will be conducted. The 
therapy called the SCIT (Roberts and Penn, 2009) will be altered and 
implemented into a virtual world called Second Life®. Service users diagnosed 
with FEP will be recruited to take part in this trial. This phase is comprised of 
multiple studies:  
 

Study 2 is a beta testing evaluation of the VEEP intervention. This involves 
recruiting PhD students to take part in two beta testing sessions. After this is 
completed, the findings will be used to refine the intervention before those 
diagnosed with FEP are recruited.  
 
Study 3 is a quantitative analysis of the SCIT delivered via a virtual world in 
those with FEP (the VEEP trial). Outcome measures will be collected at pre 
and post intervention. This will involve a comparison between completers and 
non-completers scores at post-intervention. A measure of participants’ 
presence will be analysed at post-intervention, as well as their end-of-session 
feedback forms.  
 
Study 4a is a Patient and Public Involvement (PPI) study to assist with the 
design of the interview schedules for the VEEP trial. PPI advisors who assist 
with the codesign of the VEEP trial, will also be recruited to review the 
interview schedules for service users. The findings will be used to refine the 
interview schedules for VEEP participants.  
 
Study 4b is a qualitative investigation of the SCIT delivered via Second Life® 
for those with FEP (the VEEP trial). Both completers and non-completers will 
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be interviewed post intervention to provide their feedback on their experiences 
of taking part in the intervention.  
 
Study 5 is a qualitative investigation into the SCIT delivered via Second Life® 
from clinicians’ perspective (the VEEP trial). Here, clinicians (care 
coordinators) from an Early Intervention In Psychosis (EIP) team, whose 
service users will be taking part in the VEEP trial, will take part in a focus 
group. They will be asked to provide feedback on the VEEP trial.  
 
Study 6 is an autoethnography of a therapist’s experience of delivering the 

SCIT via Second Life® for those diagnosed with FEP (the VEEP trial). This 
will be written from a first-person perspective, as the candidate will be the 
primary therapist delivering the SCIT.  
 
PHASE 3, study 7 involved developing a VR intervention to target social 
cognition deficits in those people diagnosed with FEP. In this VR therapy, two 
videos will be scripted and filmed in a 360° format. The scripts of these videos 
will be based on the SCIT. After this, PPI workshops will be conducted with 
advisors. These advisors will be young people with lived experience of mental 
health issues.  
 
The below figures outline the following:  

• Figure 1 – VEEP trial structure  

• Figure 2 – VR-360° development structure  

• Figure 3 – Overview of the doctoral thesis chapters  

• Figure 4 – Doctoral thesis timeline   
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Figure 1: VEEP trial structure 
More information about the VEEP trial is provided in Chapter 3: Methods and 
Methodologies. 
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Figure 2: VR-360° development structure 



 

48 

 
Figure 3: Overview of the doctoral thesis chapters 
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Figure 4: Doctoral thesis timeline 
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2. A literature review into psychosis, digital technologies 
 and virtual reality 

 

2.1 Introduction to the chapter 

 

This literature review provides an introduction into psychosis, social cognition, 
digital health interventions and VR. Firstly, the treatments available for those 
with psychosis is discussed, followed by the impact psychosis has on quality 
of life (QoL) and functioning outcomes. Secondly, social cognition is then 
discussed in detail; the components of social cognition are introduced, 
followed by various interventions available for those with psychosis. Thirdly, 
digital health interventions that are available to target those diagnosed with 
psychosis are reviewed. Fourthly, VR is introduced and expanded upon in 
detail. This includes explaining what VR is, the components that define VR 
and the VR treatments that are available for those with mental health 
conditions.  

 

2.2 Background into psychosis 

 

2.2.1 Treatment in psychosis  

According to the World Health Organization (WHO) (2009), antipsychotic 
medication should be used to improve debilitating psychotic symptoms in 
individuals. The National Institute for Health and Care Excellence (NICE) 
guidelines for those with FEP are the following: individuals diagnosed with 
FEP should be offered oral antipsychotic medication alongside psychological 
interventions; individual cognitive behavioural therapy (CBT) and family 
interventions (Kendall et al., 2013; NICE, 2015a).  



 

51 

If an individual wants to try psychological interventions alone, they should be 
offered the following (NICE, 2015b):  
 

 
Figure 5: NICE guidelines for treating first episode psychosis 

 
CBT for psychosis should be offered on an individual basis for at least 16 
sessions and can be provided during any phase: at-risk, FEP, acute phase or 
during recovery (Naeem et al., 2016; NICE, 2015b).  
 
2.2.1.1 Pharmacological treatment 

 
Antipsychotic medication can be classified into first (atypical) or second-
generation antipsychotics. Both forms have similar effects on patients’ 
psychotic symptoms but vary in side effects. Clinicians regularly monitor 
treatment, with effects re-evaluated approximately six to eight weeks after the 
initial dose. It is suggested that patients begin with low doses and titrate up 
when required. Patients should continue with their pharmacological treatment 
approximately a year after their acute episode to avoid a possible relapse. 
Side effects to treatment can either be categorised into anticholinergic 
(convulsions, parkinsonian effects, increased blood pressure, chronic 

dystonias) or neurological (seizures) (WHO, 2009). 
 
 
 

 



 

52 

2.2.1.2 Cognitive behavioural therapy 

 
CBT aims to help individuals formulate connections between their life events 
and their thoughts, emotions, and behaviours (Turner et al., 2014). This may 
help those with psychosis to make sense of relevant phenomena and 
subsequently, reduce distressing psychotic episodes. Psychosis focused CBT 
(CBTp) was developed primarily in the UK and aims to improve symptoms of 
psychosis, reduce distress and improving functioning. As a result of this, 
forming comparisons between trials is challenging (Tarrier, 2014).  
 

CBTp has been found to alleviate both hallucinations and delusions (Mehl, 
Werner and Lincoln, 2015; Thomas et al., 2014; Van der Gaag, Valmaggia 
and Smit, 2014). A review examining the efficacy of CBTp concluded that 
CBTp is a practical, evidence-based treatment with robust outcomes (Bird et 
al., 2010; Turkington et al., 2013). Bird et al. (2010) also found that previous 
research has consistently illustrated long term benefits of CBTp in alleviating 
the severity of symptoms in early psychosis. Fowler, Hodgekins and French 
(2019) reported on data collected from a two year follow up of participants 
taking part in the ‘social recovery and early psychosis’ trial. Social recovery 
therapy is a form of CBT, which targets those individuals with psychosis who 
experience complex difficulties. Results showed that 25% of the individuals 
with non-affective psychosis in the intervention group, had taken part in paid 
work within a year of the treatment (Fowler et al., 2019).    
 
Nevertheless, widespread dissemination and implementation of CBTp 
remains a crucial difficulty. Only 10% of patients are offered CBTp, with 16% 
of patients choosing to stop receiving treatment (Hazell et al., 2016; Lincoln et 
al., 2014). There are many potential explanations for this, including that CBTp 
knowledge, awareness and training are limited and heterogeneous. This 
means that there is limited consistency in the way in which interventions are 

delivered and implemented. The lack of therapists may also have a detrimental 
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effect on the quality of treatment provided; according to the British 
Psychological Society in 2021, the Migration Advisory Committee had added 
psychologists onto the shortage occupation list in the UK (British 
Psychological Society, 2021). There is a motivation to use the cheapest 
opportunities to train individuals, leading to the low-quality implementation of 
treatment in the UK (Tarrier, 2014).  
 

Low intensity CBTp is defined as treatment that provides less than the 16 
sessions recommended by NICE, with sessions ranging from six to 15 
sessions. A recent review concluded that low intensity CBTp offers significant 
benefits in improving psychotic symptoms and widening access to treatment 
(Hazell et al., 2016). The review found that there were significant between-
group effects at post-intervention for the primary outcome (d = -0.46) and at 
follow-up (d = -0.40). These effect sizes favoured low intensity CBTp over the 

control conditions. Mediating factors such as intervention frequency did not 
significantly predict outcomes in psychosis (Haddock et al., 2014; Fusar-Poli, 
McGorry and Kane, 2017). Turner et al. (2020) provided an update on their 
prior meta-analysis into the evidence on case formulation-driven CBT for 
psychosis and its effects on hallucinations and delusions. Results 
demonstrated the efficacy for CBTp on both auditory hallucinations and 
delusions, thereby concluding that the evidence base is sufficient and 
consistent.  

 
A narrative review into the barriers of implementation of CBTp found that there 
were multiple barriers those with psychosis face (Switzer and Harper, 2019). 
Key barriers included the prioritisation of the biological model in providing 
treatment; the biological model states that mental health conditions are brain 
diseases and therefore should be treated with pharmacological treatment 
(Deacon, 2013). Other barriers included low levels of confidence and 
knowledge in staff and the stigma associated with psychosis. Therefore, 
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funding combined with high quality staff training is vital for successful 
implementation (Switzer and Harper, 2019).  
 
With regards to non-psychotic symptoms, CBT was found to improve distress 
more effectively than other treatment routes. However, due to the 
heterogeneity in the quality of studies, these findings may not apply to all of 
those with psychosis (Soneson et al., 2020).  
 
When mental health funding is limited particularly in the UK, cost effectiveness 
and efficacy of interventions are important, so that services are investing in 

therapies that will be effective with long lasting effects. The specific benefits of 
CBTp therapy still need to be explored in more depth; for example, considering 
whether a more focused approach and targeting a specific symptom (i.e. 
persecutory delusions) is more beneficial than traditional CBTp (Hazell et al., 
2016). Furthermore, Tarrier (2014) also concluded that technologies could be 
used to individualise treatment and monitor individuals’ symptoms, especially 
during critical periods in the UK.  
 

2.2.2 Early intervention in psychosis 

 
EIP services are multidisciplinary community-based teams that aim to 
diagnose emerging symptoms, reduce untreated psychosis, and improve 
individuals’ access to relevant treatment (Tsiachristas et al., 2016). These 

multidisciplinary teams implement pharmacological interventions alongside 
supporting individuals’ interpersonal skills, social skills, education, economic 
situation, and functional recovery (Csillag et al., 2016). The number of services 
has steadily increased in recent years, particularly within the UK (Bird et al., 
2010).  
 
NICE in the UK, recommends EIP services for adults with psychosis. 
Furthermore, according to the ‘Access and Waiting Time Standard for Early 
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Intervention in Psychosis,’ EIP services are required to provide more than 50% 
of people with FEP with a NICE approved care package within two weeks of 
referral (NICE, 2015a). Drake et al. (2020) conducted a longitudinal analysis 
and modelling study in the UK and found that delayed treatment in the first few 
weeks of psychosis was associated with impaired recovery in all symptoms. 
Therefore, the implication is that rapid access to comprehensive treatment is 
required.  
 

Within the last decade, there has been growing evidence to support the 
beneficial effects of EIP on patients’ clinical and psychosocial outcomes 

compared to standard care. The ‘Lambeth Early Onset’ trial (n=144) found that 
those with early psychosis who received care from EIP were more likely to 
maintain contact with psychiatric services when compared to those in standard 
care. Furthermore, they were more likely to have fewer admissions to a 
hospital (Craig et al., 2004). This study was replicated again with a sample of 
166 participants and found that those that received care from EIP reported 
significant improvements at 18 months in social and vocational functioning, 
quality of life (QOL), medication adherence and satisfaction (Garety et al., 
2006).  
 
The intensive early-intervention program for first episode psychotic patients	
(OPUS) trial was the first and largest Randomised Controlled Trial (RCT), 
which compared EIP to treatment as usual (TAU) for those young individuals 
with FEP (n=547). Two years post-intervention, EIP produced significant 
positive effects on psychotic and negative symptoms and treatment 
adherence, a reduction in dosage in medication and treatment satisfaction. 
During a ten year follow up study, the OPUS trial found that the short-term 
significant effects of EIP reduced over time. Overall, those in EIP were 
significantly less likely to use supported housing and use psychiatric bed stays 
when compared to their counterparts in TAU (Secher et al., 2015).  
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2.2.3 Focus on outcomes   
 
2.2.3.1 Quality of life    

 

WHO defines QoL as: 

“individuals' perceptions of their position in life in the context of the 
culture and value systems in which they live and in relation to their 

goals, expectations, standards and concerns” (WHO, 2012; pg. 11).  

QoL aims to assess whether a physical and/or mental condition impairs an 
individuals’ functioning and overall wellbeing (Carr et al., 2001). For individuals 
and their families, QoL, and social and occupational functioning, are critical to 
consider during psychosis (Malla and Payne, 2005). Kwong et al. (2017) found 
that functioning, affective, and positive symptoms and treatment-related 
variables are important determinants of subjective QoL in FEP.  
 
Baseline social functioning may determine QoL over a one year follow up 
period in those with FEP (Ortega et al., 2020). A longitudinal study showed 
significant improvements in subjective QoL over one year, in those with FEP 
(Tan et al., 2019).  
 

Factors that significantly correlate with QoL domains include self-esteem 
levels, social skills, coping styles, autonomy, and social support network (Law 
et al., 2005). As well as this, QoL was significantly related to depressive 
symptoms in those with FEP (Ohmuro et al., 2017). A 10 year follow up study 
found that measures aimed at improving daily activities and treating 
depressive symptoms are essential in improving subjective QoL in those with 
psychosis. Being in a better financial situation and having more contact with 
family at baseline have a long-standing impact on subjective QoL development 
in those with FEP (Gardsjord et al., 2016). A meta-analysis concluded that a 
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longer duration of untreated psychosis was associated with a reduction in QoL. 
Furthermore, severity of psychiatric symptoms was negatively associated with 
QoL; this was strongest between QoL and negative symptoms (Watson et al., 
2018).  
 
A review found that those diagnosed with psychosis experience a significant 
improvement in QoL between one-four years after receiving treatment (Malla 
and Payne, 2005). Therefore, treatment which focuses on enhancing QoL in 
patients with psychosis is vital to consider (Law et al., 2005). 
 

2.2.3.2 Functional outcomes     

 
Functional and symptomatic recovery is a vital focus of research in psychosis 
(Andreasen et al., 2005; Harvey and Bellack, 2009). Compared to earlier 
studies, more recent studies have demonstrated favourable outcomes after 
long term follow up periods in FEP and schizophrenia (Harrison et al., 2001; 
Harrow et al., 2005; Henry et al., 2010; Robinson et al., 2004; Wunderink et 
al., 2009). Recent research has analysed recovery models, including stability, 
empowerment, a perspective of recovery and QoL (Andresen et al., 2003; 
Leamy et al., 2011; Sheridan et al., 2012). These models consider recovery 
as both a process and outcome (Ramon et al., 2009).  
 
Despite advances in psychological interventions and research, some 
outcomes remain poor. Functional outcomes such as impaired social 
functioning are an early marker for psychosis (Addington et al., 2008; Lin et 
al., 2011). In addition, severe deficits in community functioning are 
commonplace, such as impaired interpersonal relationships and occupational 
and vocational functioning (Fett et al., 2011).  
 
A meta-analysis conducted by Green, Kern and Heaton (2004) found that 

performance in neurocognition is associated with functional outcomes in those 
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diagnosed with psychosis. Furthermore, Addington et al. (2006) concluded 
that social cognition mediates the relationship between neurocognition and 
functional outcomes. Other reviews have concluded strong associations 
between social cognitive domains and outcomes such as community 
functioning and social problems. Therefore, treatments should target 
functional outcomes in those diagnosed with psychosis (Couture, Penn and 
Roberts, 2006; Fett et al., 2011).  
 
However, neurocognition and social cognition can only explain a certain 
percentage of variance in functional outcomes. Factors such as meta-

cognition or motivation may influence the associations between social 
cognition and outcomes. Thus, there is a need to identify other factors which 
can provide an insight into this unexplained variance (Fett et al., 2011). 
Furthermore, there are various inconsistencies in reports due to different 
definitions of outcomes and measures used. Future studies will need to focus 
on the definition of outcomes used and assess the mediating factors between 
predictors and directions of various outcomes (Malla and Payne, 2005). 
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2.3 Social cognition in psychosis  

 

2.3.1 What is social cognition? 
 

Social cognition refers to a complex number of mental abilities, which underly 
social stimulus processing, perception, interpretation, and response. These 
abilities can be involved in social interactions on a one-to-one basis and/or a 

group level (Beaudoin and Beauchamp, 2020; Frith and Blakemore, 2006). 
Social cognition can be separated into the following categories.  

 
Emotion processing    This is the ability to use and recognise emotions. 
Emotional intelligence involves individuals’ ability to identify, manage, 
understand, and facilitate emotions in themselves and others. Measures of 
emotion processing vary, where individuals are asked to recognise and rate 

emotions using facial expressions, voices, and even brief vignettes of social 
scenarios. These are scenarios depicting social situations that people may 
commonly find themselves in. Here, viewers are asked to observe these 
videos and answer questions about the interactions (Healey et al., 2016).  
 

Social perception    This is the potential to form assumptions about social 
scenarios and respond to person-centred cues. Social perception tests assess 
individuals’ ability to recognise social roles, rules, and the social context 
around the situation. During these tests, individuals should analyse the verbal 
and non-verbal cues around them to form judgments on potentially ambiguous 
situations. Individuals may also be required to recognise interpersonal factors 
in scenarios such as mood states, intimacy, and status. Previous research has 
shown that individuals’ social knowledge can influence community functioning.  
Therefore, future interventions should be designed to actively target this 
particular domain (Healey et al., 2016).  
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Social knowledge   This domain refers to one’s awareness of rules and goals, 
guiding and defining social situations. This area overlaps with social 
perception. This is because social knowledge involves an awareness of cues, 
which occur in social situations. This can be measured using a series of tests 
that ask individuals what is expected in various social situations (Healey et al., 
2016).  
 
Theory of mind (ToM)    This is the ability to interpret mental states in oneself 
and others around them (Javed and Charles, 2018). These ‘mentalising’ 
characteristics create a fundamental and essential role in many 

communicative and social interactions, thereby allow mutual and successful 
exchanges of information between individuals (Ahmed and Miller, 2011; 
Bradford, Jentzsch and Gomez, 2015). Further research is required to 
understand the mechanisms underlying the ToM. Past evidence has 
suggested a particular modular structure underlying the ToM abilities, with 
separate components involved in different mentalisation processes (Bodden 
et al., 2010; Harari et al., 2010).  
 

Attributional style/bias    This can be defined by understanding and processing 
social scenarios and events. Therefore, this reflects on how individuals 
analyse the causes of specific positive and adverse events. These can be 
measured using various questionnaires through observations and 
transcriptions of interactions. During these measures, key distinctions are 
formed between internal attributions (i.e., causes due to their actions), external 
personal attributions (i.e., causes due to other individuals’ actions) and 
external situational attributions (i.e., causes due to situational factors). 
Previous research has indicated that individuals with psychotic disorders are 
more likely to attribute negative outcomes to other individuals than a non-
clinical sample. This is known as attributional bias. This can have detrimental 
implications in their ability to interact with others (Healey et al., 2016).  
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2.3.2 Social cognition deficits 
 
Impairments in social cognition are one of the defining characteristics of 
psychotic disorders (Penn et al., 2007). An in-depth review of social cognition 
deficits in FEP individuals, found that individuals experience long-term deficits 
in emotion processing, social perception, and attributional bias. Therefore 
social cognitive impairments may either be one of the first skills to deteriorate 
during the early stages of psychosis or may pre-date the condition as trait 
vulnerability characteristics (Combs et al., 2007).  
 

2.3.3 Social cognition interventions 

 

A systematic review focusing on social cognition interventions for people with 
schizophrenia found that those who took part, experienced significant 
improvements in ToM and affect recognition, compared to both passive and 
active control conditions (Grant et al., 2017).  Although social cognition 
interventions have the same aims, there is variability in the implementation, 
format, and therapy modalities. Whilst some interventions target multiple 
domains; others target only one domain (Grant et al., 2017; Yamada et al., 
2019).  

 

2.3.3.1 Single domain interventions 

 

Table 2 below outlines the single domain interventions for social cognition in 
more detail.  
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Table 2: Social cognition single domain interventions  

Domain Intervention Name  Examples of evidence  

EMOTION 
PERCEPTION  

Emotional 
management therapy  

1. A group study with outpatients diagnosed with schizophrenia found 
improvements in emotion perception, psychopathology, and social 
adjustment (Hodel, Kern and Brenner, 2004).  

2. In a study with those diagnosed with FEP, there was no treatment related 

improvements in social functioning or emotion perception post-
intervention or at an eight month follow up (Hodel et al., 1998).  

SOCIAL 
PERCEPTION AND 
KNOWLEDGE 

Integrated 
Psychological 
Therapy 

1. Garcia et al. (2003) found that those randomised to the intervention 
improved their social perception.  

2. These findings were replicated in a RCT, with findings being maintained 
at a six month follow up (Fuentes et al., 2007). 

Social Cognitive 
Enhancement 
Training 

An RCT conducted by Choi and Kwon (2006) found that some social 
cognitive abilities improved post intervention.   

THEORY OF MIND 
AND/OR 

Cognitive-emotional 
rehabilitation 

Those in the intervention group provided significantly better performances in 
first order ToM (Veltro, 2011).  
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ATTRIBUTIONAL 
BIAS 

Emotion and ToM 
Imitation Training 

Mazza et al. (2010) found an increased performance in false belief 
understanding, as well as emotion and attention attributing, compared to 
problem solving skills training. 

ToM skills training  The intervention group showed significant improvement in the inference of 
mental states of others post intervention Kayser et al. (2006).  

Understanding social 
situations 

Fiszdon et al. (2017) conducted a proof-of-concept intervention targeting 
ToM and attributional bias in those with psychosis.  
 
Contrary to the hypothesis, there was no effect on the two primary ToM 
measures: The Hinting Task (Corcoran, Mercer and Frith, 1995; Greig, 
Bryson and Bell, 2004) and the Reading the Mind in the Eyes Task (Baron-
Cohen et al., 2001).  

ToM training  A feasibility and acceptability study found a significant improvement of ToM 
abilities in those in the ToM training group, compared to the CG (Bechi et al., 
2013).  
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2.3.3.2 Multidomain interventions  

Social cognition training interventions have been found to have a positive 
impact on psychotic patients’ positive and negative symptoms as well as QoL. 
Previous interventions have specifically targeted factors such as ToM, with 

few interventions focusing on other social cognition factors, i.e. attributional 
style/bias and facial emotion recognition (Combs et al., 2007). Fiszdon and 
Reddy’s (2012) review into social cognitive treatments for psychosis 
concluded that further interventions need to be refined to provide long lasting 
effects on higher-order social cognitive factors (i.e. ToM and attributional bias). 
One of the reasons for this may be the lack of opportunity to practice the 
knowledge and skills obtained. Therefore, participants should be provided with 
opportunities to practice these newly acquired skills until they become 
thoroughly integrated into their everyday life (Fiszdon and Reddy, 2012).  

Nijman et al. (2020) conducted a meta-analysis to assess the efficacy of social 
cognitive training for those with psychosis. It was concluded that broad-based 
social cognitive therapy without cognitive remediation therapy, is the most 
appropriate approach to improve social functioning and social cognition. 

Further, methodologically rigorous studies with longer follow up periods are 
required. Additionally, those interventions tailored to the individual’s needs and 
are relevant to their daily life are more likely to produce long lasting functioning 
outcomes (Nijman et al., 2020).   
 
2.3.3.3 Social cognition and interaction training  

 
The SCIT was developed to enhance individuals’ ToM, attributional abilities 
and emotion perception in those diagnosed with schizophrenia (Roberts and 
Penn, 2009). The SCIT provides a range of techniques, including 
metacognitive training, therapeutic exposure techniques and role playing. 
SCIT is a group-based intervention and comprises of 20 sessions, with each 
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lasting approximately 50 minutes. The sessions are divided into three phases 
(Penn et al., 2007);  
 

• Emotion training: this is where individuals are taught about defining and 
understanding emotions, its associations with the social environment 
and understanding paranoia.  

• Figuring out situations: this is an opportunity for participants to learn 
about jumping to conclusion bias and enhance their cognitive 
understanding through social scenarios.  

• Integration: individuals are required to implement the knowledge they 
have gained via a series of tasks involving challenging interpersonal 
situations.  

 
Roberts and Penn (2009) found that patients diagnosed with schizophrenia 
showed significant enhancements in their emotion perception levels and social 
skills after completing the SCIT intervention combined with TAU when 
compared to stand alone TAU (this compromised of several available services 
which included psychotherapy, medication management support and 
occupational therapy). This provides support for the theory underpinning the 
SCIT intervention. Furthermore, Penn et al. (2005) observed statistically 
significant improvements in patients’ ToM abilities when they had completed 
the SCIT. Similarly, Hasson-Ohayon et al. (2015) found improvements in 
participants’ ToM abilities post-intervention in those with severe mental illness 
(schizophrenia, schizoaffective disorder, bipolar disorder, and depression). 
 
Combs et al. (2007) found that when compared with a coping skills group 

treatment (this focused on improving individual’s problem solving, relapse 
prevention and symptom management), forensic inpatients diagnosed with 
schizophrenia spectrum disorders that completed the SCIT showed 
improvements in all domains of social cognition. They also reported that they 
felt their relationships with others had improved and had reduced their 
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aggressive behaviour on the wards. A randomised feasibility trial found that it 
was feasible to deliver the SCIT to those with schizophrenia in a forensic ward 
setting. Furthermore, the SCIT group showed significant improvement in their 
facial affect recognition, when compared to TAU (Taylor et al., 2017).  
 
During a six month follow up, participants’ emotion perception and social 
functioning significantly improved compared to baseline, for those who 
completed the SCIT. Thus, the results provide modest support for the 
feasibility and acceptability of the SCIT on a schizophrenic population over six 
months. These findings can be supported by Wang et al. (2013). This study 

found significant improvements in participants’ social cognitive domains when 
compared to a TAU group. These effects were maintained at a six month follow 
up.  
 
Robust RCTs need to be developed to assess whether the SCIT can be 
considered an evidence-based treatment for those diagnosed with 
schizophrenia. Similarly, a RCT was conducted to assess the impact of the 
SCIT on those recently diagnosed with schizophrenia. Results showed that 
the SCIT could improve functional outcomes and attributional biases (Rocha 
et al., 2020).  
 
Tas et al. (2012) built on the SCIT and developed their own ‘Family assisted 
Social Cognition and Interaction Training’ (F-SCIT). Here, family members 
and/or selected friends were trained in social cognition techniques by 
completing four structured 60-minute sessions. The benefits of this are that 
these selected individuals could support participants in achieving their social 
cognitive training goals. Compared to the social simulation group (this was 
when participants completed a series of interactive social activities), 
participants diagnosed with schizophrenia in the F-SCIT group showed 
significant improvements in social cognition and social functioning (Tas et al., 

2012).  
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However, a recent study that aimed to implement the SCIT for those 
diagnosed with FEP, found that attendance and retention rates were low 
(Bartholomeusz et al., 2013). Therefore, considering the evidence of the 
theoretical and clinical support for SCIT, strategies aimed at improving 
engagement and adherence to the therapy should be explored in a FEP 
population. Furthermore, there are some limitations to the SCIT’s 
effectiveness on those diagnosed with schizophrenia. An RCT conducted by 
Dark et al., (2020) found that there were no clinically significant differences 
between the SCIT group and the befriending therapy group for outcomes 
relating to social cognition and social functioning.  

2.3.3.4 Social cognitive skill training 

Social Cognitive Skills Training (SCST) was developed by Horan et al. (2009). 

This treatment involves reviewing content from the previous session, an 
introduction to new social cognitive skills and role play activities. The steps of 
social skills training is outlined below: 

 

 
Figure 6: Steps in social skills training 

 

Horan et al. (2009) conducted an RCT for a social cognitive intervention for 
individuals with psychosis, to improve their social perception, attributional 
style, facial affect perception and theory of mind. This intervention combined 
elements from the SCIT and a remediation training programme developed by 
Frommann, Streit and Wolwer (2003). Results showed that it is feasible and 
efficacious to deliver a SCST programme for outpatients with psychosis. The 
intervention group showed significant improvements in facial affect perception 



 

68 

when compared to the control group and provided positive feedback on the 
intervention.  

In a second evaluation of the SCST (Horan et al., 2011), it was found that the 
SCST showed some impact on affect perception. The SCST has been 

replicated in further trials:  

• Gohar et al. (2013) randomised participants to a culturally adapted 
version of the SCST or an active control. When compared to control, 
the SCST was associated with a significant improvement in 
participants’ emotional intelligence.  

• In a recent trial, Horan et al. (2018) randomised participants to either 
the SCST intervention with in-vivo training, SCST with additional clinical 
based training or a control condition. Findings showed that the SCST 
conditions showed significant improvements in affect perception, when 
compared with the control condition. These findings were also 
maintained at three months.  

• An intervention was conducted to assess the effectiveness of a social 
skills training program on the severity of symptoms and social 
functioning of those with schizophrenia. Results showed that the 
program reduced the severity of symptoms and effectively improved 
social functioning (El Aziz, El Aziz Rady, and El Din, 2017).  

 

2.3.4 Social cognition and social functioning   

 
Individuals diagnosed with psychosis experience social functioning deficits 
(i.e. completing self-care tasks, maintaining relationships), which are 
considered risk factors for relapse and markers of symptom severity (Lenior et 
al., 2001). Furthermore, various studies have found correlations between 
social functioning and particular domains of social cognition such as emotion 
recognition (Henry et al., 2015; Hooker and Park, 2002), ToM (Sprong et al., 
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2007), emotion perception (Irani et al., 2012) and attribution bias (Lahera et 
al., 2015).  
 
According to Fett et al. (2011), social cognition deficits have been consistently 
found to contribute to social functioning abilities in those with psychosis, with 
Addington et al. (2006) concluding that social cognition mediates the 
association between cognitive and social functioning. As a result, several 
social cognition interventions have been developed, which improve social 
functioning.  
 

Kurtz and Richardson (2012) found that social cognitive training contributed to 
improvements in social cognition and social functioning in those diagnosed 
with schizophrenia. This is because social cognitive training helps individuals 
to interact with their social environment, thereby reducing social functioning 

impairments (i.e. developing and maintaining friendships) (Woolverton et al., 
2017). With regards to social cognitive measures, weighted effect-size 
analyses showed that effects on attributional style and social cue perception 
were not significant. However, there were moderate to large effects of social 
cognitive training procedures on facial affect recognition (discrimination d = 
1.01 and identification d = 0.71), and small-moderate effects of training on ToM 
(d = 0.46) (Kurtz and Richardson, 2012).  

 

2.3.5 Clinical implications and future research 
 

2.3.5.1 Identification of risk factors 

 
According to Grossman et al. (2019), there needs to be further understanding 
of factors that influence the early and persistent social withdrawal in psychosis. 
These include not only just the objective characteristics of social scenarios but 
also subjective experiences as well. Compared to healthy controls, individuals 
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diagnosed with early and established psychosis illustrated a compromised 
ability to experience and expect pleasure from social interactions (Engel et al., 
2016). This could lead to the development of targeted interventions in order to 
improve functioning in FEP. Previous research found that the duration of 
untreated psychosis, cognitive variables and remission of positive and 
negative symptoms was independently associated with functional recovery 
(Santesteban-Echarri et al., 2017).  
 
Minimising social punishments/rejection and increasing social 
pleasure/rewards are essential considerations to improve the satisfaction 

originating from social interactions (Fulford, Campellone and Gard, 2018). 
Sundermann et al. (2013) highlighted the importance of targeting the 
psychological processes of those diagnosed with psychosis instead of the 
frequency of contact and size of their social networks. Therefore, interventions 
that target self-stigma, particularly in the early stages of the illness, may help 
to alter negative cognitions, which influence the fear of social rejection (Best 
et al., 2018). Furthermore, providing social skills training, which prioritises the 
communication challenges experienced by individuals with psychosis in face-
to-face and digital scenarios, may be beneficial (Grossman et al., 2019). 
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2.4 Digital health interventions  

 
There is extensive evidence to support psychological interventions in the 
treatment of various mental disorders. NICE have recommended that CBTp 
should be delivered to those with first episode psychosis (NICE, 2015a). 
Nevertheless, there is evidence to indicate a large treatment gap, as most 
individuals with mental disorders do not receive treatment (Ebert et al., 2019). 
Practical shortfalls such as long waiting times and lack of clinical support are 
not the sole reason for low treatment rates (Ebert et al., 2019). Psychological 
barriers to treatment may also play a vital role. This is because some 

individuals may be afraid of the stigma associated with receiving or seeking 
mental health treatment (Clement et al., 2015).  
 
Digital technologies can be utilised to help people find information to improve 
their mental health. This is because the internet provides a pathway for young 
individuals to access help and support (Pretorius, Chambers and Coyle, 
2019). Young individuals use the internet for many of their daily needs. For 
example, recent survey conducted in the UK found that 76% of 18-24 year 
olds felt that technology and the internet helps in all areas of their life (Nominet, 
2019). Various online services are available as well as informal resources 
such as forums and social media. These sources can help facilitate help 
seeking procedures and attitudes due to the anonymity, user control and 
access (Collin et al., 2011).  

 

2.4.1 What are digital health technologies and interventions? 
 
Due to the rapid increased use of technology on an international scale, many 
mental health interventions are now being implemented using digital 
technologies (also known as e-health), such as the Internet, computers, 
mobile phones and software applications. Although technology is not viewed 
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as a replacement for direct clinical care, the opportunity to provide 24/7 clinical 
support and collect data in innovative ways offers a unique view into the 
individuals’ psychological, social, and functional wellbeing (Batra et al., 2017; 
Ben-Zeev et al., 2019).  
 

NICE developed an evidence standards framework for digital health 
technologies. These standards are designed to be used by technology 
developers to influence their evidence development plans (NICE, 2021). 
These technologies may also assist clinicians in monitoring users’ mental 
health and providing support on a population level. Digital health interventions 
(DHI) are expanding significantly, and there are currently more than 10,000 
mental health applications available for individuals to download. More 
research must be undertaken to investigate the effectiveness of such 
treatments to improve mental health difficulties, and the implications they may 

have on healthcare (Tal and Torous, 2017).  

 
These interventions vary in the following ways:  
 
Mode of Delivery   Digital health interventions can be used to prevent, promote 
and treat mental health disorders. They can be used to increase the 

accessibility of evidence-based psychological support to the public (Buntrock 
et al., 2014). 
 
Stand-alone digital health interventions   A prominent characteristic of these 
interventions is that they can be accessed via a smartphone app or the internet 
at any time. Therefore, it can facilitate access to evidence-based interventions 
to individuals who are unable to access face-to-face treatment. Furthermore, 
these approaches can overcome psychological challenges by helping 
individuals express themselves (Lal and Adair, 2014). These can also be 
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circulated as massive open online interventions (MOOI) to provide free 
services on an international scale at minimal cost (Munoz et al., 2016).  
 

Blended Care   Here, face-to-face interventions are combined with digital 
health interventions. The dosages of both components can vary depending on 
the interventions (Erbe et al., 2017). For example, in some blended care 
interventions, digital interventions may replace aspects of face-to-face 
treatment, which do not require mediation by a clinician. Face-to-face sessions 
can then be used more efficiently (Ebert et al., 2019).  
 

Nevertheless, interventions can be augmented through the application of 
digital technology to improve its effectiveness. Digital interventions can be 
used in such contexts to provide tasks for individuals to complete between 
sessions and support the implementation of behaviour changes (Ebert et al., 
2016; Nobis et al., 2015; Sander et al., 2017).  
 

Format    Digital health interventions vary in terms of their format. Some 
interventions adhere to the traditional face-to-face treatment format, and 
therefore provide regular sessions at a specific day and time. Other 
interventions choose to maintain similarities to how technology is used and 
therefore provide shorter, briefer and more frequent sessions than traditional 
face-to-face treatment. These interventions also vary in their structure, with 
some allowing users to access treatment in a fixed chronological order, whilst 
others allow users to access the content in whatever way they choose. There 
may also be a degree of personalisation, which is implemented into these 
interventions. For example, some interventions use specific algorithms to 
provide specific content, which matches the user’s psychopathology (Hariman, 
Ventriglio and Bhugra, 2019; Kolasa and Kozinski, 2020).  
 
Human Support   Digital health interventions vary in the degree of face-to-face 

support. Self-help approaches are prevalent, where individuals can perform 
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tasks and techniques independently. A clinician can then provide support 
within regular intervals (Ebert et al., 2019). A primary aim of clinical support in 
stand-alone digital health interventions is to foster adherence to the 
interventions (Ebert et al., 2014; Schueller, Tomasino and Mohr, 2016; Zarski 
et al., 2016). Communication can occur either synchronously or 
asynchronously (Ebert et al., 2019). Figure 7 below illustrates the key aspects 
of DHIs.  
 
 
 

 
 

Figure 7: Key aspects of digital health interventions (Ebert et al., 2019) 
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2.4.2 Digital health interventions and psychosis 
 

2.4.2.1 Digital usage in those with psychosis 
 

Approximately 81% of individuals diagnosed with established psychotic 
disorders own a mobile phone (Firth et al., 2016; Lal, Dell’Elce, and Malla, 
2015). Lal et al. (2015) found that individuals with FEP had access to a mobile 
phone and frequently used social media platforms such as skype (45%) and 
Facebook (75%). Only 8% of those with FEP did not have access to the 
internet in the USA (Torous and Keshavan, 2016). In schizophrenia spectrum 
samples, 58% of individuals stated that they communicate via text message 
daily, with 48% stated the same regarding email communication. 27% of 
individuals stated that they accessed social media websites such as Facebook 
daily (Miller et al., 2015).  
 
In a recent study, participants aged between 15-35 years were asked to 
complete a Pathways to Care for Psychosis Questionnaire; this is designed to 
explore online activity during the emergence of symptoms. 76% of responders 
favoured the option of receiving online social support. 90% stated that they 
used the internet and social media daily (Birnbaum et al., 2018).  
 
Of the few studies that analysed the perceptions of digital engagement, those 
with psychosis were found to respond similarly to control groups (CG) 

regarding positive opinions of digital technologies (Gay et al., 2016). Miller et 
al. (2015) found that those with psychosis found online communications 
valuable in supporting their communication. This allows them to meet new 
people and take part in peer support (Highton-Williamson, Priebe and Giacco, 
2014).  
 
Grossman et al. (2019) assessed the patterns and perceptions of face-to-face 
and digital communication in those at early stages of psychosis. Results 



 

76 

showed that both face-to-face and digital communications were more 
frequently reported in controls than both FEP and clinical high-risk groups. 
CGs took part in digital communications approximately twice as many days 
per week compared to FEP groups. These findings can be supported with 
previous research, which showed that FEP individuals engage in less social 
contact (Morgan et al., 2008) and maintain smaller social networks (Gayer-
Anderson and Morgan, 2013). Therefore Grossman et al. (2019) stated that 
some benefits of digital communication might have been overestimated in 
psychosis, considering the context in which communication occurs to have 
less of an impact on social frequency in the early stages of the condition.  

 

2.4.2.2 Digital health interventions and psychosis 
 
There has been a rise in the number of digital technology interventions 
targeting those diagnosed with psychosis.  
 

2.4.2.2.1 Digital interventions using apps  
 
Many digital interventions have focused the use of apps to target various 
symptoms and outcomes in those with psychosis. Below is a table that 
summarises this:  
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Table 3: Digital app interventions for those with psychosis 

Authors App name Study type Target Findings 

Bucci et al. 

(2018) 

Actissist Proof-of-

concept trial 

Distressing 

experiences 
• Feasible and acceptable 

• Potential for treatment efficacy 

Bonet et 

al. (2020) 

ReMindCare Usability 

study 

Efficacy Compared with the TAU group, the app users had:   

• Fewer relapses 

• Fewer hospitalisations 

• Fewer visits to the urgent care unit 

Garety et 

al. (2021) 

SlowMo RCT Paranoia • No significant improvements in the main outcome 
at 24 weeks 

• However, could have a beneficial effect on 

paranoia in general 

Lewis et al. 

(2020)  

ClinTouch RCT Symptom 

monitoring 
• Feasible and acceptable to use at three months 

• High levels of adherence 

• App use was associated with improvements in 

psychotic symptoms in those with recent-onset 

psychosis 
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Lim et al. 

(2020)  

+Connect  Deliver 

positive 

psychology 

content 

• Feasible and acceptable to use 

• Preliminary evidence that it: 

o May reduce loneliness 

o Lead to positive mood changes 

o Improve connection with others 

Schlosser 

et al. 

(2018) 

Not recorded RCT Improve 

motivation 

and QoL 

Compared to the waitlist condition, those in the 

PRIME condition had significantly greater 

improvements in:  

• Depression 

• Defeatist beliefs 

• Self-efficacy 

• These were maintained at a three month follow up 

Steare et 

al. (2020) 

My Journey 3 Feasibility 

trial 
Self-

management 

Feasible and acceptable to use 
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2.4.2.2.2 Qualitative studies  
 
Along with trials, there have been various qualitative studies to explore the 
opinions and views of digital mental health interventions, in those with 

psychosis. A qualitative study into users’ experience of taking part in a web 
based psychological intervention, found that those with psychosis experienced 
challenges in taking part. These included psychosocial stressors, navigation 
difficulties and mental health difficulties. Thus, web-based interventions should 
be as flexible as possible and tailored to suit the needs of the individual 
(Arnold, Williams and Thomas, 2020). Bucci et al.’s qualitative study (2018) 
collected views of those with psychosis about DHIs. It was found that service 
users were predominantly positive about the use of DHIs in managing and 
supporting mental health.  
 

2.4.2.3 Reviews into digital health interventions and psychosis 
 
There have been several reviews to explore the impact of digital mental health 

interventions in those with psychosis.  
 
Findings from a review focusing on using digital technologies to improve 
clinical care in those with psychosis, found that studies were feasible and 
acceptable. (Bell and Alvarez-Jimenez, 2019). A literature review was 
conducted to review studies published within the last 10 years on digital 
technological interventions for those with early psychosis. Findings showed 
that it is feasible to utilise digital technologies to deliver psychological 
interventions for early psychosis (Rus-Calafell and Schneider, 2019). 
 
D’Arcey et al. (2020) conducted a systematic review into the effects of texting 
to improve clinical engagement in those with psychosis. It was found that text 
messaging was a low cost, practical method of enhancing engagement in 
treatment for those with psychosis. Future studies however should focus on 
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the cost-effectiveness and safety considerations of such processes, as well as 
the effects of personalising text messages.  
 
Several meta-analyses and systematic reviews also concluded that digital 
interventions are as effective as face-to-face treatments when accompanied 
by support. (Andersson et al., 2014; Cuijpers et al., 2010; Richards and 
Richardson, 2012).  
 
A recent systematic review was conducted to investigate the effects of digital 
technologies on psychotic symptoms. Whilst this research area is in its 

infancy, with many interventions being subject to pilot and proof-of-concept 
studies, there is promising evidence from those web-based CBTp programs 
as well as avatar-based therapies. Therefore, future studies should focus on 
recruiting larger sample sizes to establish effectiveness (Clarke et al., 2019).  
 

2.4.2.4 Advantages and challenges 

 
There are many advantages to using DHIs. There is significant research to 
suggest that DHIs can result in clinical improvements for many conditions 
when implemented into routine treatment (El Alaoui et al., 2015; Titov et al., 
2015; Titov et al., 2017; Williams et al., 2014). Titov et al. (2018) found that 
online clinics providing internet based cognitive behavioural therapy (iCBT), a 
form of guided DHIs, has shown to be effective in treating patients undertaking 

routine treatment. Nevertheless, more research is required to assess how 
DHIs can be optimally integrated into routine treatment. Currently, there is a 
large-scale project called ‘ImpleMentAll,’ which is analysing the 
implementation of DHIs into routine treatment in 11 European countries 
(ImpleMentAll, 2019).  
 
According to previous research, some individuals may prefer utilising DHIs 
compared to face-to-face treatment (Weitz, 2014). This is because they may 
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feel more comfortable remaining anonymous or receiving support online 
(Fletcher-Tomenius and Vossler, 2009; Suler, 2004). With text-based 
treatments, both patients and clinicians have additional time to think about 
their responses. This may encourage patients to implement a reflective 
stance, enhancing their awareness of their progress (Baker and Ray, 2011). 
Other advantages include providing therapeutic services to those individuals 
who cannot or would not engage with traditional face-to-face therapy (Weitz, 
2014).  
 

2.4.2.4.1 Patient engagement     

 
There is a lack of evidence as to how the type, mode of delivery (telephone, 
online or face-to-face), intervention dosage (the number of sessions) or 
facilitator information (i.e., clinician or researcher) affects the outcomes in 
those with psychosis. Therefore, future research into digital interventions for 
those with psychosis, should be undertaken (Musiat and Tarrier, 2014).  
 

2.4.2.4.2 Personalisation 

Future research should also assess various patterns of communication across 
different phases of the illness. Rates of online social networking were 
consistently higher in schizophrenia spectrum samples when compared to 
controls (Highton-Williamson et al., 2014). This may be because digital 
communication use may develop as the illness progresses. Therefore, the 
clinical characteristics of individuals who are predisposed to using face-to-face 
or digital communication should also be assessed. These findings could have 
implications for treatment recommendations (Miller et al., 2015). Furthermore, 
findings from these digital interventions may not apply to the daily experiences 
of individuals. Thus, there needs to be further understanding and identification 
of characteristics of treatment that can be translated to everyday environments 
(Santesteban-Echarri et al., 2020).  
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2.4.2.4.3 Engaging the clinician     

Despite the increasing implementation, the uptake of digital interventions is 
still low, with rates ranging from 3-25% (Paul et al., 2017; Woodford et al., 
2011). Research has shown that many individuals have limited knowledge 

about DHIs, including therapists (Hennemann, Beutel and Zwerenz, 2017; 
Meisel, Drury and Perara-Delcourt, 2018). Therefore, adequate clinical 
involvement in the development and implementation of DHIs and providing 
clinicians with appropriate level of training in these technologies is critical 
(O’Hanlon et al., 2016). One method of achieving this is using ‘acceptance 
facilitating interventions,’ such as educational videos. Previous research has 
shown that they can be efficient in improving the acceptability of DHIs in 
clinical practice (Baumeister et al., 2015; Cranen et al., 2011; Ebert et al., 
2015; Mitchell and Gordon, 2007).  

2.4.2.4.4 Barriers to access     

Patients with psychosis must have access to the technologies that are 

required to complete the interventions. Previous research has highlighted that 
access to technology is reduced in those with psychosis when compared to 
the general population. For example, in a meta-analysis conducted by Firth et 
al. (2016), smartphone ownership was 35% in those with psychosis. However, 
this may be attributable to economic factors, and so therefore socioeconomic, 
ethnicity, and educational factors should be considered when developing 
future digital interventions.  

2.4.2.4.5 Building an evidence base     

 
There is substantial evidence from feasibility studies and surveys that 
individuals with psychosis, use and are interested in DHIs developed to suit 
their needs (Aref-Adib et al., 2016; Bucci et al., 2018). However, with the 
development of technology far outpacing the implementation of RCTs to 
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assess these interventions, there is a risk that these technologies will become 
outdated. Therefore, researchers and technology developers should aim to 
utilise emerging technologies into novel interventions and trialing them in 
RCTs, to be able to disseminate their findings as soon as possible (O’Hanlon 
et al., 2016).  
 
It is important not to view digital mental health technologies as simply products. 
This leads to assuming that interventions are the primary focus of change. It 
is vital to consider the ecosystem of support around the intervention, such as 
human support. Therefore, whilst creating a digital intervention, it is helpful to 

reflect on how it can fit in the context of mental health services (Mohr et al., 
2017).  

 

2.4.2.5 Decision making     

A specific formulation and assessment should influence whether digital 

interventions should be involved in the treatment of psychosis. Patients’ own 
needs and capabilities should be considered (Bell, Lim, and Thomas, 2020).  

According to a narrative review published by Trusty et al. (2019) into shared 
decision making in mental and behavioural health interventions, there are 
several recommendations that should be implemented.  

1. Clinicians should create decision aids and have formal decisions with 
service users to help facilitate discussions.  

2. Clinicians should tailor their approach to shared decision making. For 
example, service users should be provided with choices and decisions 
to make, based on factors such as age, disability, ethnicity, culture and 
impairment.  

3. Clinicians should frequently seek feedback from service users, 
particularly during the beginning of the treatment process. This may 
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involve asking service users to complete patient self-reports and 
following up on the feedback.  

 
2.4.2.6 Ethical issues 
 
As digital technologies continue to be implemented and developed, ethical 
guidelines are altered to take these into account. For example, the American 
Psychological Association (APA, 2013) and the Online Therapy Institute have 
developed ethical guidelines for utilising digital technologies to provide 
therapeutic treatment (Anthony and Nagel, 2009). These guidelines can be 
implemented for face-to-face and digital technological interventions and are 

required to reflect the fast-paced development of new digital technological 
interventions (Goss and Anthony, 2006).  
 
Therefore, ethical guidelines are required to distinguish between face-to-face 
therapy and digital therapy, acknowledge the differences between the process 
and the therapeutic relationships, recognise cultural differences and ensure 
patients are provided with the same ethical considerations. These include 
receiving informed consent, confidentiality, and privacy (APA 2013; Anthony 
and Nagel, 2009).  
 
Thus, therapists who provide digital technological treatments must understand 
their patients’ privacy and confidentiality and are aware of how their data will 
be used (General Data Protection Regulation, 2018). Therefore, therapists 
must utilise adequate encryption and password protection and understand 
firewalls and virus protection (Anthony and Nagel, 2009). Furthermore, 
therapists should provide specific training to ensure they are providing efficient 
digital technological treatments.  
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2.4.2.7 Recommendations 

According to a recent review, the following recommendation should be 
considered when implementing DHIs for those with psychosis (Aref-Adib et al., 
2019; Clarke et al., 2019):  

1. The adaptability and complexity of the intervention should be evaluated 
to ensure that patients can complete the intervention.   

2. Further research should explore which components of the intervention 
are related to symptom improvement.  

3. The compatibility of the intervention with existing systems and practices 
should be reviewed.  

4. There is adequate financial support to implement the intervention 
effectively long term.   

5. Clinicians and patients should have instructions and/or the opportunity 
to complete relevant training to successfully take part in the 
intervention.  

6. Patients should receive regular monitoring and support when taking 
part in DHIs. This could include receiving telephone calls and/or online 

support.  
7. Continuous monitoring and evaluating of the intervention are required.   
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2.5 Virtual reality  

 

2.5.1 What is virtual reality? 
 

2.5.1.1 Introduction 

 
According to Mania and Chalmers (2001), VR can be divided into two 
categories: realistic virtual worlds or magical virtual worlds. Realistic virtual 
worlds aim to simulate or resemble reality, whilst magical virtual worlds 
implement tasks and activities outside of reality. These worlds can be 

accessed either using a computer desktop or a head mounted display (HMD), 
contributing to a more immersive experience (Mania and Chalmers, 2001). 
 

2.5.1.2 Hardware 

 
HMDs (please see figure 8 below), cave automatic virtual environment (CAVE) 
systems, augmented reality systems, desktop screens and projectors can be 
used to visually display a computer-generated world for individuals to interact 
with. HMDs create an illusion that users are in a three-dimensional (3D) 
environment that contains various objects and even representations of people 
(this can be achieved either through avatars (virtual bodies) or through 
photographic images of people) (Mania and Chalmers, 2001). 
 
Some VR set-ups allow users to interact with virtual objects within the 

environment (Mania and Chalmers, 2001). An example of this is the CAVE 
system.  
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Figure 8: An example of a HMD 

 
CAVE VR systems involve a user wearing a pair of shutter glasses, which 
connect with a projector to create a 3D stereovision. The displays update in 
real time, thereby giving the user an accurate perception of the environment 
(Cruz-Neira, Sandin and DeFanti, 1993). Unlike HMDs, the CAVE allows the 

user to see the real world environment through the glasses. Therefore, the 
user can interact with real world objects. An example of this is a driving 
simulation, where a user is using a real steering wheel to drive in a VR 
environment (Pan and Hamilton, 2018).  

Below is an image of a standard four wall CAVE configuration:  
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Figure 9: A standard four wall CAVE configuration 

 
The rise of VR in recent years has led to affordable and lightweight HMDs, 
which provide their users with an immersive experience. According to Slater 
(2009), the immersive experience is defined by the following:  
 

1. 3D Stereo Vision: two screens in front of each eye.  
2. Surround Vision: the real world is blocked from your visual perception.  
3. Control of the Viewpoint: the user’s head is tracked, so their viewpoint 

is updated in real time.   
 
These three factors mean that the visual information collected in VR is like that 
of the real world, allowing the users to respond to these stimuli as if they were 
real. Nevertheless, there are restrictions to VR. The resolution of some HMD 
devices is still low when compared to computers. Therefore, it is challenging 
to utilise VR in studies where high-quality graphics are required, i.e. emotion 
recognition (Pan and Hamilton, 2018). 
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2.5.1.3 Presence and immersion 

 
The term ‘place illusion’ is when a user experiences an illusion of being 
somewhere, even though they know they are not there. Plausibility illusion, 
however, is when the user believes that the events occurring in VR are real 
and do relate to the user. Thus, this means that the user can interact with and 
respond to the VR environment around them instead of simply observing a 3D 
world (Pan et al., 2012; Slater 2009). Thus, whilst the place illusion is 
influenced and strengthened by the quality of the VR technology, the 
plausibility illusion is influenced by the interactivity and animation of the VR 

characters and environment (Pan and Hamilton, 2018).  

VR can lead to total immersion and presence in a VR environment. This can:  

“Intuitively transform their intentions into actions.” (Eichenberg, 2012: 
pg. 4) 

Immersion is one of the main factors, which influence the sense of presence. 
The range, frequency and number of sensory and motor channels influence 
the level of immersion experienced. For example, sensory gloves allow 
individuals to touch virtual objects in a virtual world. Enhancing the 
sensorimotor realism of the virtual settings, the authenticity of the visual 
displays and the level of engagement with the VR can increase immersion 
(Bohil, Alicea and Biocca, 2011; Ke and Im, 2013). Immersion is an essential 
factor to achieve and maintain, as it predicts adherence, engagement, and 
motivation with the VR. Furthermore, this engagement may contribute to high 

retention rates in interventions (Grinberg et al., 2014).  

Figure 10 illustrates the relationship between presence and immersion.  
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Figure 10: The relationship between presence and immersion (Dengel and 
Mägdefrau 2019) 

 
2.5.1.3.1 Control factors 
 
Control factors refer to the fact that the more control a user has over the virtual 
world whilst undertaking tasks, the greater their presence. Control factors can 
be divided into two factors (Dalgarno and Lee, 2010; Dixson et al., 2016):  

1. Immediacy of control   This is when a user experiences an immediate 

and appropriate response to his actions. For example, if an individual 
attempts to open a door in the virtual world, it should open immediately. 
Delays between the action and feedback could have an impact on the 
users’ sense of presence (Dalgarno and Lee, 2010; Dixson et al., 
2016).  

2. Mode of control   It can be argued that users will experience a greater 
sense of presence if they can predict what will happen next. Therefore 
presence may be enhanced if users’ interactions with the environment 
are natural and expected in the physical world (Dalgarno and Lee, 
2010; Dixson et al., 2016). 
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2.5.1.3.2 Sensory factors 

The more stimulated users’ senses are in a VR, the stronger the feeling of 
presence. These following factors influence this:  

1. Visual richness: the information we absorb from the environment 
around us derives from our visual capabilities. Therefore, it can be 
argued that visual information strongly influences the presence of 
individuals’ experience (Assländer and Streuber, 2020).  

2. Body engagement: the user’s experience of body engagement can 
enhance the sense of presence. This is influenced by the extent to 
which a user perceives their movements through the environment and 
how objects around them are relative to the user (Perez-Marcos, 2018; 
Flavián, Ibáñez-Sánchez and Orús, 2018).  

 
2.5.1.3.3 Isolation factors 
 
Technological devices, which isolate users from the physical environment, are 
more likely to enhance the presence experienced in the VR. For example, a 
HMD, which only allows the users to view the VR, may increase their sense of 
presence compared to a standard screen (Clifton and Palmisano, 2019).  

 

2.5.1.3.4 Realism factors 
 
VR realism can increase the user’s sense of presence. The following factors 
influence this:  
 

1. Visual realism   The more similarities there are between the information 
in the physical world and the experiences users have in the VR, the 
higher the sense of presence (Fan et al., 2018).  
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2. Meaningfulness of experience   The more meaningful the experience is 
to the users, the higher the sense of presence. Meaningfulness is 
associated with factors such as performance, previous experienced 
and the saliency of the task (Fan et al., 2018). 

3. Visual body representation   Users who were represented in the virtual 
world by a body are more likely to experience a sense of presence when 
compared to being represented by an object (Spanlang et al., 2014).  

 
As presence can be considered a subjective experience, various 
questionnaires have been developed to measure them. Individual differences 

in responses, could be because of symptoms such as multisensory 
integration, prior experience of VR and personality (Haans et al., 2012). The 
most common method of measuring presence is through self-reported 
measures such as the  ‘Immersive Tendencies Questionnaire’ (ITQ) and a 
‘Presence Questionnaire’ (PQ) (Witmer and Singer, 1998).  
 
According to a recent review, individuals base their perceptions of presence 
on their experience of immersion and their level of arousal. Therefore, higher 
immersion results in the increased presence (Diemer et al., 2015). Most VR 
research has focused on the effects of presence on anxiety conditions. Price 
and Anderson (2007) found that presence contributes to individuals’ 
experiences of anxiety in VR exposure therapy and mediates the relationship 
between pre-treatment anxiety and in-session anxiety.  

 

2.5.1.4 Self-embodiment 

When participants immerse themselves in a VR environment, they may lose 
sight of their own body. Previous research has indicated that a lack of 
embodiment can lead to worse performance on various tasks (Steed et al., 
2016). Therefore, many VR studies must provide participants with a believable 
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virtual body. This can be achieved by either of the following (Pan and Hamilton, 
2018):  

• Visual-proprioception synchrony: this is when a user has virtual body 
parts where they expect their body to be.  

• Visual-motor synchrony: the virtual body moves in the same way as its 
actual body.  

• Visual-tactile synchrony: this is when a user’s physical body and the 
virtual body responds to sensation in the same way.  

 
Through embodiment, a user’s sense of the body can be manipulated in 
various ways. This can allow researchers to further investigate users’ sense 
of self (Maister et al., 2014).  

 

2.5.2 Virtual worlds 

A virtual world can be defined as the following:  

“A synchronous, persistent network of people, represented as avatars, 
facilitated by networked computers” (Bell, 2008; p. 2)  

Virtual worlds are internet based application cyberspaces, where individuals 
can communicate and develop relationships with one another (Hew and 
Cheung, 2010; Rheingold, 1993). Prior studies have indicated that common 
reasons for joining virtual worlds are to develop social relations, receive social 
support, exchange information, and receive entertainment (Hagel and 
Armstrong, 1997; Bressler and Grantham, 2000; Jung and Kang, 2010; 
Ridings and Gefen, 2004; Wellman, 1996). Examples of 3D worlds include 
Active Worlds (Activeworlds Inc., 2021), Second Life® (Linden Labs, 2021) 
and Croquet (Croquet Corporation, 2021) (Hew and Cheung, 2010). The 

millions of users reflect the virtual world’s popularity.  
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Table 4: Characteristics of virtual worlds  

Characteristics  Explanation and evidence  

Users Virtual worlds usually have several users in a shared environment. Their movements and 
interactions occur during real-time (Blanca Ibanez et al., 2011; Girvan, 2018). 

Communication Depending on the type of virtual world, users can communicate via text or voice in a public 
or private messaging system (Girvan, 2018; Robbins, 2007).  

Although users are still required to be ‘within range’ of each other in the virtual world, the 
range of audibility is much more comprehensive when compared to the physical world (Kern 
and Ellermeier, 2020; Rajguru, Obrist and Memoli, 2020).  

Consistency This ensures that developments and creations within the virtual world remain and can be 
viewed by all users. Therefore, if user A creates an object and stores it in a particular location, 
user B will view and interact with that object even when user A is logged out (Girvan, 2018). 

Interaction and 

space 
Some characteristics of the physical world replicated in the virtual world do not serve to 
function:  
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For example when someone sits down in a chair in the physical world, their view changes.  

However in a virtual world, if an avatar sits down in a chair, the camera may move from an 
overhead perspective to a first-person perspective (Berger, Jucker and Locher, 2016; Lucke 
and Zender, 2011).  

Therapist and 

patient interaction 
Via computers/laptops, patients use virtual avatars to attend virtual world therapy. Here they 
receive therapy from an avatar therapist. Therefore, patients and therapists can select and 
modify an avatar to interact with each other virtually. Virtual world therapies offer a unique 
environment for exposure-based treatments; patients can take part in role playing scenarios 
and exposure based scenarios to develop new skills (Rehm et al., 2016).  
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2.5.2.1 Characteristics of the virtual world 

Some of the characteristics of virtual worlds are expanded on below:  

2.5.2.1.1 Avatars 
 

When users are using an avatar, the movements and skills can be controlled 
and dictated using the relevant device. Virtual worlds also allow their users to 
experience a third-person view of their avatar. This enables the users to view 
their avatar and how it interacts with other avatars (Girvan, 2018).  
 
These avatars can influence users’ judgments and behaviours. This can 
influence avatar users’ self-disclosure and self-confidence. This is known as 
the ‘proteus effect’ (Yee and Bailenson, 2007). This can also be supported by 
the ‘behavioural confirmation theory’ (Snyder and Swann, 1978). This states 
that the expectations of one individual, can cause another individual to alter 
their beliefs and behaviour. This can subsequently contribute to behavioural 
and attitudinal shifts (Hershfield et al., 2011; Nowak and Fox, 2018; Peck et 
al., 2013; Vasalou, Joinson and Pitt, 2007).  

 
However, avatars can alter individuals’ attitudes and subsequently behaviours, 
independent of how others perceive them. If participants choose to incorporate 
an ideal version of themselves in an avatar, they can observe their distorted 
self-representations. This can subsequently influence individuals’ future 
behaviours. This can be supported by Behm’s self-perception theory (1972), 
and cognitive dissonance theory (Festinger, 1957), which together 
hypothesise that public self-representations (i.e. an avatar which represents 
an individuals’ self) can influence individuals’ subsequent self-evaluations and, 
in turn, can influence their behaviour.  
 
Nevertheless, previous research on avatar creation, design and selection has 
been based on users’ self-reports (Dunn and Guadagno, 2012; Vasalou and 
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Joinson, 2009; Yee, 2006). Therefore, there is limited research to assess the 
extent to which users’ avatars are objectively like them. These similarities 
between the user and their avatar are partially based on experience (Dunn 
and Guadagno, 2012).  
 
Users interact with each other through avatars, which are visual 
representations of their own identity. Three factors that influence the identity 
construction of an avatar are presence, representation (which involves the 
avatars’ visual appearance and name) and embodiment (Falconer et al., 
2014). Therefore these characteristics may elevate immersion and improve 

user participation (Dalgarno and Lee, 2010).  
 
2.5.2.2 Second Life® 
 
 
One of the most used and well-known examples of virtual world platforms with 
approximately 15 million users, is Second Life®, which Linden Lab developed 
in 2003 (Gallego, Bueno and Noyes, 2016; Linden Lab, 2021). Second Life® 
provides an effective 3D virtual world format, where multiple users have 
access to various tools to contribute to ‘world-building,’ and thereby creating a 
socially constructed reality (Anstadt, Bradley and Burnette, 2013). The world 
is formed by ‘islands,’ which can be rented and built using 3D objects, 
buildings, and landscapes.  
 
Users access Second Life® using avatars, which are 3D representations of 
themselves. They can be provided with various physical characteristics, 
hairstyles, and accessories. The movement of a computer mouse or the 
arrows of the keyboard can control the avatars. They can run, jump, fly or can 
be teleported to another location. Second Life® provides a range of 
interactional affordances for their users to communicate with others. These 

are the following (Beard et al., 2009; Locher, Jucker and Berger, 2015);  
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Language-based affordances 
 

• Text based chat: this is where users can communicate with each other 
through an instant messaging system.  

• Voice chat: this is where users can communicate to each other verbally.  

The benefits of implementing therapies in Second Life® are the following 
(Gorini et al., 2008).  
 

• Sense of presence: this is achieved by utilising the virtual world 
simulations to translate psychoeducation and treatment into the 
experience.  

• Social cohesion within the community: the social interaction within 
virtual group treatment provides individuals with social support in both 
reality and the virtual world.  

• Utilising real-time feedback between reality and the virtual worlds: 
researchers and therapists can monitor patients’ progress in the virtual 
world treatment and provide timely and targeted suggestions. This can 
be viewed as two-fold; 1) behaviour influences the experiences in 
Second Life®  2) behaviour in Second Life® influences the 
experiences.  

• Providing adequate resources: participants will have access to 
resources, facilitating a transfer of skills and information into reality. 
 

Table 5: Differences between face-to-face and Second Life®  
 

 Face-to-Face 
intervention 

Second Life® 
intervention 

Communication Individuals can only 
communicate face-to-face 

Individuals can use voice 
and/or text communication. 
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Text communication 
provides patients with a 
chance to plan their 
responses before sending 
them.  

Anonymity There is a limited sense of 
anonymity as individuals 

are face-to-face.  

Individuals use avatars to 
attend treatment.  

Location Individuals will have to 
attend treatment in a 
particular geographical 
location.    

Individuals can attend 
interventions at any 
location they choose.  

Accessibility  Individuals do not require 
any equipment to attend 
treatment.  

Individuals are required to 
have a computer/laptop 
and Wi-Fi to access the 
treatment.  

Skills  Individuals do not require 
any skills or knowledge to 
attend treatment.  

Individuals require 
confidence and 
competency in using the 
Second Life® programme.  

 
 

2.5.2.2.1 The pedagogy of Second Life® 
 
Virtual worlds such as Second Life® can be viewed as appropriate examples 
of providing an environment where facilitators can enhance teaching and 
learning practices (Ata, 2016). This is because virtual worlds provide 
‘transactional learning’ (Barton and Maharg, 2007; White, 2008), where 
learning is facilitated by the immersive experience combined with completing 
various tasks and activities.  
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Therefore, this innovative form of teaching and learning encourages 
paradigms such as person-centred, immersion, embodiment, and self-
direction (Ata, 2016). For example, Wiecha et al. (2010) conducted a pilot 
postgraduate medical education programme in Second Life®. 14 physicians 
attended an hour-long session, designed to improve their understanding of 
insulin therapy. Findings indicated that the pilot was successful, with 
participants stating that virtual worlds provided an engaging and valuable 
mechanism to enhance their education.  
 
Nevertheless, there is an idea of a ‘pedagogy of uncertainty’ when considering 

virtual world interventions. According to Bayne (2008), as virtual worlds are 
considered ‘uncanny spaces,’ they may trigger potential uncertain learning 
experiences for some students (Bayne, 2008; White and Le Cornu, 2010). This 
is discussed further by Falconer (2011), who described the concept of 
‘metaxis.’ This represents the concept of belonging to both the virtual and real 
world simultaneously. Furthermore, Bigger (2009) stated that individuals 
experience an intertwined state of mind, as they are both embodied in an 
avatar and can view their avatar from a third person perspective in the physical 
world. Although there are arguments that this level of complexity in the virtual 
world can have a detrimental impact on learning (Bayne, 2008; Savin-Baden, 
2010), it can also be suggested that this unique learning environment can have 
significant pedagogical consequences.  
 
However, according to Scopes (2011), there should be three core principles 
to consider when providing teaching within virtual worlds such as Second 
Life®:  
 

1. Is using virtual worlds such as Second Life® essential?  
2. Are the teachings manageable in the environment?  
3. Do the activities provide the required outcomes in a timely cost-effective 

and efficient manner?  



 

101 

Therefore, adhering to these principles ensures that the virtual world 
interventions focus on the most efficient and desired value of the pedagogical 
need.  
 

2.5.3 Challenges of VR implementation 
 

2.5.3.1 Cybersickness     

 
Some users experience nausea when using VR systems, with some 
applications more at risk of this than others. Cybersickness is related to 

sensory cure incongruity and occurs when there is a contradiction between 
perceptions in different senses (visual, auditory, proprioceptive, and 
vestibular). Alternatively, sensory cue information in the VR environment 
conflicts with the users’ feelings and sensations. This is the opposite of motion 
sickness commonly felt in a moving vehicle (Pan and Hamilton, 2018; Reason, 
1970). It can lead to symptoms such as vomiting, vertigo, eyestrain, 
disorientation, and ataxia (Kennedy, Drexler, and Berbaum, 1994).  
 
Simulation sickness can be measured using the Simulation Sickness 
Questionnaire (Kennedy et al., 1993). Prior research has provided varied 
results as to the percentage of users affected by simulation sickness. 
According to Hale et al. (2017), 12.5% of participants terminated a task before 
completing it due to simulation sickness. Another study found that the dropout 
rate in completing a HMD experience increased significantly as time went on 
(Stanney et al., 2003).  
 
2.5.3.2 Altered sense of reality     
 
 
VR has been used to understand and diagnose various mental states. Whilst 
some individuals can clearly distinguish between real and VR environments, 
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individuals who have impaired judgments may be at a higher risk of distorted 
thoughts. For example, experiences in VR could lead to misinterpretation of 
events and paranoid delusions in a vulnerable population (Tart, 1990). 
 
2.5.4 VR and mental health 
 
Within the last twenty years, there has been a development of VR interventions 
to treat and assess various mental health conditions. There have been several 
reviews looking into the impact of VR treatment on mental health and 
wellbeing. Cieślik et al. (2020) conducted a systematic review of reviews and 

found that VR therapy could positively impact psychiatric disorders. However, 
there should be caution when considering replacing traditional therapies with 
VR. Further research should be conducted to evaluate the impact VR 
therapies have on the healthcare system. Future reviews should also assess 
the quality of the papers they are appraising (Cieślik et al., 2020). In their 
review, Kim and Kim (2020) reiterated that due to studies’ small sample sizes 
and lack of controls, it was challenging to verify how effective and safe VR 
treatments are for various populations. These findings can be supported by 
reviews conducted by Botella et al. (2017), Freeman et al. (2017), Gregg and 
Tarrier (2007), Jerdan et al. (2018), van Bennekom, de Koning and Denys 
(2017) and Valmaggia et al. (2016).  
 
Reviews have also been conducted to look into VR’s use in the assessment 
and/or treatment into specific mental health conditions such as eating 
disorders (Clus et al., 2018; de Carvalho et al., 2017; Ferrer-Garcia and 
Gutierrez-Maldonado, 2012), pain and anxiety (Ahmadpour et al., 2020; Eijlers 
et al. 2019; Oing and Prescott, 2018), anxiety and depression (Fodor et al., 
2018; Ioannou et al. 2020), PTSD (Gonçalves et al., 2012; Wenrui et al., 2019), 
addictive disorders (Segawa et al., 2019), Parkinson’s disease (Triegaardt et 
al., 2020) and neurocognitive disorders (Moreno et al., 2019).  
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2.6 Summary of chapter  

 

This chapter provided a literature review into the treatment of psychosis. A 
literature review was provided on social cognition and the associated 

therapies, followed by DHIs for those with psychosis and ended with an 
introduction into how virtual environments and VR technologies have been 
used to provide treatment to those with mental health conditions. Digital 
treatment, and specifically VR treatment for those with mental health 
conditions is a broad and rapidly developing area, where there are many pilot, 
feasibility, and proof-of-concept studies. More research is required to further 
understand how to implement such interventions successfully into healthcare 
settings. Furthermore, extensive RCT trials are also required to assess 
whether VR treatments are just as effective as face-to-face treatment. 
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3. Methods and methodologies 

 
This chapter provides the rationale and descriptions of the methods and 
methodologies implemented throughout this thesis, including the strengths 
and limitations of each. There are three phases in this thesis, comprised of 
seven studies. This thesis uses a mixed methods approach, thereby drawing 
on both quantitative and qualitative methods to address the various aims of 
this thesis.  
 

 3.1 Overview of study designs  
 
A mixed methods approach was employed to address the aims of this thesis. 
A mixed methods design acknowledges the strengths of both quantitative and 
qualitative methods and compensates for the weaknesses. Thus, it enhances 

the interpretation and validity of the results (O’Cathain, Murphy and Nicholl, 
2007).  
 
Below is a summary of the methods used for each phase and study:  
 

Table 6: Summary of the doctoral thesis structure 

Phase Chapter Study Title Study Type  

1 4 1 A systematic review of the 
feasibility, acceptability, and 
efficacy of VR interventions for 
psychosis 
 

Systematic 
review 

2 5 2 Beta testing evaluation of a 
virtual world intervention to 

qualitative 
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deliver social cognition training to 
those with FEP (the VEEP trial) 

6 3 A quantitative analysis of the 
SCIT delivered via a virtual world 
in those with FEP – the VEEP 
trial 
 

quantitative 

7 4a Patient and public involvement 
(PPI) to assist with the design of 
interview schedules for the 

VEEP trial 
 

qualitative 

8 4b A qualitative investigation of the 
SCIT delivered via a virtual world 
for those diagnosed with FEP 
(the VEEP trial) 
 

qualitative 

9 5 A qualitative investigation into 
the SCIT delivered via a virtual 
world from clinician’s perspective 
 

qualitative 

10 6 An autoethnography of a 
therapist’s experience of 
delivering the SCIT via a virtual 
world for those diagnosed with 
FEP (the VEEP trial) 
 

qualitative 

3 11 7 Conducting Patient and public 
involvement (PPI)  for a VR-360° 
Intervention to improve social 

qualitative 
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cognition in those diagnosed 
with FEP  

 
The Consolidated criteria for reporting qualitative research (COREQ) checklist 
was used to undertake and report each qualitative study (Tong, Sainsbury and 
Craig, 2007). The 2010 CONSORT checklist was used to report the results 
from the quantitative study (Equator network, 2020).  
 
3.1.1 Epistemological position 
 

This thesis implemented a mixed methods approach to understand the 
potential of using VR interventions to improve social cognition deficits in those 
with FEP. Therefore, identifying an epidemiological stance is complex due to 
the variation in research methods.  
 
Thus, after considering the aims, topics and research methods in this thesis, 
the candidate decided to use a critical realist approach. Critical realism is 
referred to as critical for various reasons. Firstly, critical realists aim to 
immerse themselves in the critique associated with objective knowledge and 
research. Secondly, they believe that theoretical knowledge should constantly 
be analysed and critiqued to improve efficiency (Cruickshank, 2012). 
 
Critical realists distinguish between intransitive and transitive knowledge. The 
intransitive represents entities of scientific knowledge, which establish the 
world around us. Transitive involves developing theories, paradigms, and 
methods of inquiry available to researchers. Therefore, although different 
theories about various phenomena exist, the world around us remains 
unchanged (Bergin et al., 2008).  
 
This means that theoretical research is explanatory only, as opposed to 

predictive as dictated by positivism. Therefore, critical realists are anti-
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positivists and reject the traditional view of scientific development and 
scientific structure (Parpio et al., 2013). Concerning health research, critical 
realists accept empirical evidence yet avoid imposing extreme determinism on 
such interventions to improve mental health (Clark, 1998).  
 
Therefore studies, which aim to assess people’s management of psychosis, 
may take factors such as adherence to treatment into consideration. However, 
researchers should also consider other socioeconomic and political factors, 
which also substantially impact patients’ mental health (Cruickshank, 2012). 
The emergence and acceptance of mixed methods within healthcare research 

represent an acknowledgement that a mixture of methods is required to 
provide the relevant answers to pertinent questions. For this reason, the 
foundation of mixed method research is critical realism (Walsh and Evans, 
2014).  
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3.2 Phase 1, study 1: A systematic review of the feasibility, 
acceptability, and efficacy of virtual reality interventions for 
psychosis  

 
3.2.1 Rationale for a systematic review 
 
According to Uman (2011), the purpose of a systematic review is to identify, 
collect, synthesise and appraise evidence about a particular area or topic. 
Historically there have been systematic reviews in VR and psychosis; however 
due to the fast-paced nature of publishing in this area, it was necessary and 

timely to conduct this systematic review.  
 
The last systematic review to assess VR treatments for those diagnosed with 
psychosis, was published by Rus-Calafell et al. in 2018; this review also 
included studies that used VR as an assessment tool and included those 
diagnosed with ultra high risk psychosis. Therefore according to the 
candidate’s knowledge, this is the first systematic review to focus exclusively 
on VR treatments for those diagnosed with psychosis. The evidence to date 
suggests that VR can be an effective treatment method for those with 
psychosis. The protocol for the systematic review was registered on 
PROSPERO (Elahi et al., 2020).  
 
The definition of VR that was used in this systematic review is as follows: VR 
can be defined as a computer-generated simulation of a natural or artificial 
environment. Hardware and software systems create an inclusive sensory 
illusion, that allow individuals to experience and interact with a virtual 
environment (VE) in real time (Mantovani et al., 2003; Pratt, Zyda and 
Kelleher, 1995). VR is characterised by presence, immersion, and interactivity 
(Radianti et al., 2020). 
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3.2.2 Aim 
 

The aim of this systematic review is to evaluate the feasibility, acceptability, 
and efficacy of VR interventions, for those diagnosed with psychosis.  
 

3.2.3 Methods 
 

3.2.3.1 Selection criteria 
 
The methods used in this systematic review were reported in accordance with 
the Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) (Moher et al., 2009). PRISMA suggests that Participant Intervention 
Comparator and Outcome framework (PICO) (Moher et al., 2015) is used. This 
framework specifies four study components to be considered: participant 
group, intervention type, comparison group and research outcomes. The use 
of the PICO in this systematic review is outlined below:  
 
The participant group was defined as any individual diagnosed with psychosis. 
This includes the following conditions: psychosis, schizophrenia, bipolar 
disorder, schizoaffective disorder, substance/medication induced psychosis, 
psychotic depression, postpartum (puerperal) psychosis, delusional disorder, 
organic psychosis, brief psychotic disorder and schizophreniform disorder.  
 
The intervention was defined as virtual interventions. Virtual interventions 
(augmented VR, immersive VR, virtual worlds, CAVE) that aim to treat 

symptoms or other deficits in those diagnosed with psychotic disorders will be 
included. Technology based interventions (i.e., mobile applications) with no 
VR component will be excluded. Those peer-reviewed articles that referred to 
their intervention as VR were included.  
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There was no comparison group included as a criterion. Therefore, there were 
no restrictions associated with the type of comparator. Those peer reviewed 
studies that had a comparator group and those who did not, were included in 
the systematic review. For example, studies that had a comparator group with 
psychotic disorder/symptoms and/or non-clinically/healthy CG were included. 
 
The primary outcomes were the feasibility, acceptability and efficacy of VR 
treatments on psychotic symptoms. Secondary outcomes were the levels of 
immersion each VR treatment provides and symptom/functioning outcomes in 
general, including QoL. 

 
There were no limitations on study design. All randomised and non-
randomised trials, pilot studies, mixed methods, feasibility studies and case 
studies were eligible for inclusion.  
 
This review included studies in all settings (inpatient, outpatient, and 
community). 
 
Studies were not excluded based on year of publication. It was expected that 
most studies exploring VR for psychosis would be published within the last 10-
15 years. The literature search was conducted in January 2017 and updated 
in May 2021. 
 
English language studies, published in peer reviewed journals were included. 
Trials registers were reviewed, to ensure that ongoing studies were identified. 
 

3.2.3.2 Search strategy 
 
Search terms were compiled with the support of the candidate’s PhD 
supervisors. Furthermore, previous systematic reviews in the same field were 
reviewed to compile a list of search terms. The first set of search terms focused 
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on the type of intervention, and the second set of search terms focused on the 
condition of the participants. These search terms were searched on the title 
and abstract level using the following databases: Web of Science, 
ScienceDirect, PubMed, Embase, PsycINFO, ACM Digital Library, 
Engineering Village, Cumulative Index to Nursing and Allied Health Literature 
(CINAHL), Scopus and the Cochrane Central Register of Controlled Trials 
(CENTRAL). There was no limitation in terms of the year published. 
Furthermore, trial databases were searched, and the references of the final 
list of studies were reviewed. 43 studies were included in the review.  
 

Table 7: Overview of search terms 

Group 1 and group 2 searches are combined  

Virtual” or “Augmented Reality” or 
“360 Degree Video” or “360 Video” or 
“Virtual Space” or “Virtual 
Environment” or “Virtual Community” 
or Cyber or “Simulated Environment” 
or “Second Life” or Avatar or 
“Inhabited Space” or “Active World 
Inhabited Space” or “Active World” 

“psychosis” or “psychotic” or 
“psychotic disorder” or 
schizophrenia or schizophrenic or 
schizoaffective or “schizoaffective 
disorder” or “bipolar disorder” or 
“bipolar” or “substance induced 
psychosis” or “medication induced 
psychosis” or “substance 
psychosis” or “medication 
psychosis” or “psychotic 
depression” or “postpartum 
psychosis” or “puerperal psychosis” 
or “delusional disorder” or “organic 
psychosis” or “brief psychotic 
disorder” or “brief psychosis” or 
“schizophreniform disorder” or 
“schizophreniform” 
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3.2.3.3 Screening procedure 
 

Following removal of duplicates, the candidate screened 100% of titles, 
abstracts, and full texts. Dr Muna Dubad (Trainee Clinical Psychologist in the 
NHS) independently screened 10% of titles and abstracts for full text retrieval. 
100% of the full texts were screened by both MD and FE. Therefore the risk of 
bias was reduced. The candidate assessed full text articles against the 
inclusion and exclusion criteria and extracted relevant data.  

 
3.2.3.4 Quality assessment 
 

The Mixed Methods Appraisal Tool (MMAT) (Hong et al., 2018) was selected 
to appraise the final set of studies. This is because it is the only validated tool 
to appraise qualitative, quantitative, and mixed methods studies. No studies 
were excluded based on their quality assessment. The MMAT contains a 
methodological rating of 0, 25, 50, 75 and 100 (this is the highest quality) for 
each study, based on the evaluation of the study design, selection bias, 
methods of collection, sample size, quality of the intervention and analysis 
type (Pace et al., 2012).  

 

3.2.3.5 Data synthesis 

 
Both the quantitative and qualitative data were narratively synthesised. A 
narrative synthesis is an approach that primarily relies on text to explain and 
summarise the findings of a systematic review synthesis. The ESRC guidance 

on conducting a narrative synthesis was followed (Popay et al., 2006):  

• Creating a preliminary synthesis: developing a description of the results 
of included studies.  
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• Exploring and understanding relationships in the data: analysing 
emerging patterns in the data to find explanations for differences in the 
size or direction of effect across studies.  

• Reviewing the robustness of the synthesis: this involves reviewing the 
methodological quality of the included studies.  

 
3.2.3.6 Main strengths and limitations 
 
This systematic review’s main strengths were its exclusive focus on VR 
treatment interventions that target those with psychosis; previous systematic 
reviews have focused on those VR technologies that have been used for 
assessments in those with psychosis. Furthermore, compared to previous 
reviews, there was no limitation on the year of publication or type of study. 
Therefore, qualitative and quantitative studies were appraised. The 
importance of systematic reviews is that they can help tailor future research 
questions. One of the key findings of this systematic review was the lack of 
feedback collated from participants about their experiences in the VR 
intervention. The transparent and thorough reporting of the systematic review 
methodology means that future researchers can replicate this review.  
 

Whilst every effort was made to find all the peer reviewed research 
systematically, some relevant findings may have been missed. Only those 
publications written in English were included in the review. This is because 
there were no resources available to translate any literature published in 

another language accurately. Thus, those findings published in a language 
other than English may have been missed. Additionally, due to the lengthy 
publication process, it is possible that those recently published papers were 
not included in the review. It is advised that at least two individuals should 
complete the data extraction independently, to reduce the chance of error 
(Shokraneh and Adams, 2017). However, only the candidate completed the 
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data extraction for the included studies. This was due to time restrictions and 
difficulties in finding another researcher who had the time to commit to the data 
extraction. Therefore, this can be seen as a limitation of this systematic review.  
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3.3 Phase 2: virtual reality as a method of delivering social cognitive 
therapy in early psychosis (the VEEP Trial) 

 

Below are the list of studies, that are included in phase 2.  
 
Study 2: Beta testing evaluation of a virtual world intervention to deliver social 

cognition training to those with FEP – the VEEP Trial.  
 
Study 3: A quantitative analysis of the SCIT delivered via a virtual world in 
those with diagnosed with FEP – the VEEP Trial.  
 
Study 4a: Patient and public involvement (PPI) to assist with the design of 
interview schedules for the VEEP Trial.  
 
Study 4b: A qualitative investigation of the SCIT delivered via a virtual world 
for those diagnosed with FEP – the VEEP Trial.  
 
Study 5: A qualitative investigation into the SCIT delivered via a virtual world 
from clinician’s perspective – the VEEP Trial.  
 
Study 6: An autoethnography of a therapist’s experience of delivering the SCIT 
via a virtual world for those diagnosed with FEP – the VEEP Trial.  
 
3.3.1 Development and rationale 
 

Conditions such as FEP are among the most debilitating conditions worldwide, 
with social cognition a factor that leads to poor functional outcomes. 
Interventions that target social cognition deficits in those with established 
psychosis are effective (Kurtz and Richardson, 2012). A limited number of 
studies have targeted social cognitive deficits in those in the early stages of 
psychosis. Bartholomeusz et al. (2013) conducted a manualised group 
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intervention using the SCIT; whilst there were significant improvements in 
some outcomes, some participants struggled with attending face-to-face 
treatment. Thus, this had an impact on attendance, engagement, and 
compliance. These findings showed that it is vital to find methods of engaging 
with those with FEP to improve social cognition and functional outcomes. 
Advancements in technological interventions mean that there are more novel 
and engaging interventions. VR can make interventions affordable, 
accessible, and attractive.  
 
Therefore, a feasibility and acceptability proof-of-concept trial was developed 

to provide social cognitive therapy to those people with FEP, using a virtual 
world. This trial was funded by MQ under the PsyIMPACT award, and 
sponsored by the University of Warwick. The Principal Investigator was the 
candidate’s PhD supervisor Professor Andrew Thompson, and the co-
investigators were the following: Professor Max Birchwood, Professor Sandra 
Bucci, Professor Swaran Singh, Mr. Dave Taylor and Professor Ivo Vlaev. The 
trial coordinator was Dr Alba Realpe, Research Associate (RA) was Dr Fiona 
Leahy, and the second therapist was Ms. Keshiaa De Valliere.  
 
3.3.2 Recruitment and participants 
 
The VEEP trial recruited individuals diagnosed with FEP who received 
treatment at the EIP services in Coventry and Warwickshire Partnership 
National Health Service (NHS) Trust (CWPT). A purposive sampling strategy 
was used to recruit participants to take part in the intervention. This is a 
common non-probability sampling technique used in mixed methods research, 
where individuals are selected based on their shared experiences (Palinkas et 
al., 2015). 
 
Inclusion Criteria: service users were eligible if they were attending the EIP for 

at least three months and had been provided with a care coordinator, 
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diagnosed with a psychotic disorder according to International Classification 
of Diseases (ICD) 10 (WHO, 2016) and aged between 18 to 45 years.  
 
Exclusion Criteria: service users were excluded if they were limited in spoken 
and written English. The VEEP recruitment team assessed proficiency in 
English during the recruitment interview. Those service users diagnosed with 
a moderate intellectual disability and/or a neurological disorder were excluded. 
Those service users experiencing an acute psychotic episode at the time of 
recruitment, were also excluded. This refers to those patients who were either 
being cared for by an acute (inpatient) service or the crisis team.  

 
Under CWPT, there were three EIP services in the following locations: 
Nuneaton, Coventry and Warwick, UK. At the time of recruitment, Professor 
Andrew Thompson was the Consultant Psychiatrist in the EIP located in 
Nuneaton. Therefore, colleagues in all EIP services, were informed of VEEP 
trial and asked to review their caseloads to identify eligible service users. 
Furthermore, the trial coordinator and Research Fellow (RF) Dr Alba Realpe 
also attended a weekly multi-disciplinary team meeting to introduce and 
discuss the trial further. The RA Dr Fiona Leahy, and the candidate attended 
a multi-disciplinary meeting at the EIP services in both Warwick and Coventry 
to introduce the trial and receive assistance in recruitment.  
 
Once clinicians in EIP services had identified eligible service users, they were 
asked to approach them and request whether they would be interested in 
taking part in the VEEP trial. Clinicians were provided with copies of both the 
consent form and the participant information sheet, which could be given to 
the eligible service users. If a service user was interested, their contact details 
were provided to the RA, who then arranged a meeting at the EIP service to 
discuss the trial further and take consent. The candidate and the RA also 
recorded the reasons for declining to take part in the VEEP trial.  



 

118 

Participants completed outcome measures at pre and post intervention, with 
the support of the RA. Outcome measures were collected on social cognition, 
social functioning, behaviour change, QoL, neurocognition, psychopathology 
and presence. For this doctoral thesis, the following data was presented, and 
analyses were conducted: participants’ feedback via session feedback forms, 
a comparison of completers vs non-completers post-intervention, a 
comparison of completers pre and post-intervention, a comparison of non-
completers pre and post-intervention, and a measure of presence post 
intervention.  
 

Once participants had completed or dropped out of the VEEP trial, they were 
approached by the candidate and asked whether they would consent to 
participate in a semi-structured interview. For those participants who agreed, 
a date and time was scheduled to take consent and record the interview. All 
interviews were conducted face-to-face at either the participants’ homes or at 
the EIP service.  
 
Clinicians who worked at the EIP services in CWPT, were approached to 
participate in a focus group to provide feedback on the VEEP trial. The 
candidate contacted each service via email, to request whether clinicians were 
available and interested in taking part. One focus group was organised face-
to-face at the EIP service in Nuneaton. This focus group took place towards 
the end of the recruitment period.  
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3.4 Phase 2, study 2: beta testing evaluation of a virtual world 

intervention to deliver social cognition training to those with FEP - 
the VEEP trial 

 

3.4.1 Development and rationale 
 
The process of delivering a beta test is known as a ‘beta release,’ which is 
usually the first time the intervention is made available to those outside of the 
development team (Barnum, 2011; Naeem et al., 2016). Beta testing is 
undertaken to test the feasibility, acceptability and usability of the intervention. 
Therefore, as a result, the intervention is open to design changes (Upitis et al., 
2015). Before delivering the VEEP intervention, a beta testing process was 

undertaken with a series of volunteers.  
 
3.4.2 Aims 
 
The purpose of this beta test study was to:  

1. Determine the feasibility, acceptability and usability of the VEEP 
intervention.  

2. Identify any technical issues prior to undertaking the proof-of-concept 
trial.  

3.4.3 Recruitment and participants 
 
To conduct the beta testing within a short period of time, a purposive sampling 
approach was used to select a small number of participants.  
 
Eligibility criteria was the following:  
 

1. Aged 18 years and over. 
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2. Access to either a computer or laptop that could download Second 
Life®. 

3. Able to commit to the entire beta testing process.  
 
Four PhD students based at Warwick Medical School (WMS) were recruited 
and consented to take part in the beta testing. The demographics were the 
following:  
 

• One male, three females.  

• Aged between 24 to 59 years.  

Each participant was provided with a £35 Amazon voucher after the process 
was complete, in recognition for their time (see appendix 1). 
 

3.4.4 Procedure 
 
Participants were informed that they would be attending social cognition 
therapy in a virtual world environment. Once participants consented to take 
part in beta testing, the candidate emailed them with the VEEP participant 
information sheet (see appendix 2). The therapists (the candidate and the RF) 
met with participants a week prior to beta testing, to check whether they had 
access to a computer or laptop.  

 
Once participants confirmed this, the therapists then organised a pre-beta 
testing session with all participants to introduce and train them in using Second 
Life®. They provided them with written instructions to install Second Life® on 
their preferred computer or laptop. The candidate and the RF also created 
accounts for all participants and provided them with the usernames and 
passwords to log into Second Life®. Participants were asked to login and 
choose an avatar. They were shown how to navigate the environment, make 
use of items in the inventory, and how to activate chat and speak functions. 
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This included how to use the teleporter; this would allow them to move 
between rooms in the virtual world. Participants were informed that if they had 
any questions or queries prior to taking part, they could contact the RA or the 
therapists.  
 
The therapists conducted the beta testing in the same office at WMS. Three 
participants decided to take part in the beta testing process at an office 
together at WMS, whilst another participant chose to take part in their own 
home.  
 

The purpose of the beta testing was to test that sessions one to six were 
feasible and acceptable. Due to time constraints, each session was shortened. 
The beta testing took place over two sessions, which each lasted three hours 
(session one-four on day one and session five-six on day two). Each session 
lasted approximately 30 minutes.  
 
At the end of the last session, the therapists held a ‘debrief’ session for 30 
minutes in Second Life®, with all four participants to gather their feedback on 
the VEEP intervention. After this had been collected, the candidate emailed 
participants with their £35 Amazon voucher.  
 
Figure 11 below illustrates where the beta testing process is positioned in the 
VEEP trial development process.  
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Figure 11: Intervention development outline 

 

3.4.5 Data collection 
 

Data was collected via three methods:  

1. Participant log – participants were asked to write down their opinions 
about the VEEP intervention after each session.  
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2. Therapist log – The candidate recorded her own thoughts and opinions 
about facilitating the VEEP sessions.  

3. Open ended questions – an open-ended topic guide was used to collect 
participants’ feedback after the beta testing process had ended. 
Questions focused on the feasibility, usability, and ease of 
understanding. Participants were also asked what participants would 
change about the VR intervention, as well as any other feelings they 
experienced.  

 

3.4.6 Data analysis 
 
Thematic analysis was used to analyse the observations. Full details of how 
the thematic analysis was conducted can be found in section 3.7.6.   
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3.5 Phase 2, study 3: a quantitative analysis of the SCIT delivered 

via a virtual world in those diagnosed with FEP – the VEEP trial 

 

3.5.1 Development and rationale 
 
Choosing to omit the results from those who have dropped out of an 
intervention may lead to biases in results. Thus, the authors of such studies 
choose to publish interventions that focus on a sub-group of well-motivated 
and persistent service users who complete a particular therapy. This means 
that these findings may not be generalisable to an entire population.  
 
Participants who take part in web-based interventions demonstrate greater 
variation in how they use interventions regarding frequency of use and session 
and assessment attendance (Christensen, Griffiths, and Farrer, 2009; Postel 
et al., 2010; Riper et al., 2008). Nevertheless, less is known about the non-
completers who have taken part in these web-based interventions 
(Eysenbach, 2005). Thus, empirical evidence for the “non-completion” effect 
requires further investigation.  
 
The quantitative analyses conducted in this doctoral thesis are an extension 
of the pre to post-intervention analyses conducted by the VEEP trial team 
(Thompson et al., 2020). Therefore, feasibility was measured using the 
feedback provided via the session feedback forms. Further analyses were 

conducted to examine the differences in social cognition, social functioning, 
behaviour change, QoL, neurocognition and psychopathology between 
completers and non-completers who took part in the VEEP intervention. 
Additional analyses between completers at post-intervention were also 
conducted. Additional analyses between non completers at post-intervention 
were also conducted. A key characteristic of VR is creating a sense of 
presence (Schwind et al., 2019). Therefore, to fully understand participants’ 



 

125 

interaction in VR, presence was also measured and presented at post-
intervention.  
 
This study is one of the quantitative evaluations of this treatment, which 
provided researchers with information on participants’ own unique 
experiences. This is useful during the pilot stages of treatment before a larger 
scale trial can be implemented.  
 

3.5.2 Research questions 
 
Below are research questions for this study:  
 
Research question 1: What is the feasibility and acceptability of the VEEP 
intervention?   
 
Research question 2: Is there a significant difference between VEEP 
intervention completers and non-completers based on social cognition, social 
functioning, behaviour change, QoL, neurocognition and psychopathology 
variables, at post-intervention?  

Research question 3: Are there significant improvements between pre and 

post-intervention, based on social cognition, social functioning, behaviour 
change, QoL, neurocognition and psychopathology variables, for VEEP 
completers?  

Research question 4: Are there changes between pre and post-intervention, 
based on social cognition, social functioning, behaviour change, QoL, 
neurocognition and psychopathology variables, for VEEP non-completers? 

Research question 5: What is the impact of the VEEP intervention on 
participants’ sense of presence?   
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3.5.3 Method 
 

3.5.3.1 Participant information  
 
This study was based on the SCIT trial conducted by Bartholomeusz et al. 
(2013), who used a 50% completion rate. Therefore, in this trial, completers 
were identified as those who had attended at least 50% of the VEEP sessions 
(4/8). This is because they received an adequate dosage of treatment 
sessions. More information on participants is provided in chapter 6.  

 
3.5.3.2 Procedure 
 
CWPT informed clinicians within the service about the trial and requested that 
they notify the RA of any eligible participants. Once an eligible participant had 

been identified, the clinicians then contacted the RA to inform them of this. 
The RA then arranged an appointment at CWPT with the participant. This 
appointment involved discussing the trial further with the participant (see 
appendix 2) and obtaining informed consent (see appendix 3). Once the 
participant provided consent to participate, the RA then organised an 
appointment to meet with the participant to complete baseline outcome 
measures at the participant’s home or the EIP service. Below are the following 
quantitative outcome measures, which were collected at baseline and post-
intervention. These measures were self-reported and were completed on 
paper copies:  
 
Feasibility and Acceptability 
 
Consent rates, completion and follow up – Consent rates of eligible 
participants, completion rates of those participants who took part in the 
intervention and outcome measure completions were collected.  
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VEEP participant feedback forms (see appendix 4) were used to collect 
information on participants’ experiences of the intervention, which highlighted 
what worked and what improvements are required, and provided the 
researchers with valuable information on designing future interventions.  
 
Participants were required to complete a feedback form at the end of each 
session, which aimed to collect their feedback on the following topics:  
 

• Suitable level of content (e.g. easy to understand).  

• Relevance and value of the content.  

• Guidance from the therapist.  

• Encouragement to participate and interact.  

• Safety of the VR world.  
 
Participants also had the opportunity to provide some optional written 
comments at the end of the feedback sheet. The items were scored on a 5-
point likert scale (5=excellent, 4=good, 3=fair, 2=poor and 1=very poor).  

 
Social Cognition 
 

• Social Cognition Screening Questionnaire (SCSQ) (Roberts, Fiszdon 
and Tek, 2011) (see appendix 5) – this aims to measure various 
domains of social cognition. This also includes subscales measuring 
on-social domains of schematic inference and verbal memory and ToM, 
metacognition and attributional bias. Higher score represents a better 

level for each domain, except for hostility bias. For hostility bias*, a 
higher score means a larger bias. 

• Bell Lysaker Emotion Recognition Task (BLERT) (Pinkham et al., 2016) 
(see appendix 6) – this aims to measure emotion recognition. 
Participants are required to watch 21 ten second videos of an individual 
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expressing one of seven emotions: happiness, sadness, surprise, 
anger, fear, disgust, and no emotion. After this, participants are 
required to choose what emotion was expressed. The total score 
ranges from 0-21 (19-21 is normal, 15-18 is mild impairment, 11-14 is 
moderate impairment, 7-10 is moderately severe, 0-6 is severe). 

• Hinting Task (Corcoran, 2003) (see appendix 7) – this measures 
participants’ understanding of indirect speech requests, which occur 
during social interactions. This is measured via 10 vignettes. Total 
scores range from 0 to 20, with higher scores indicating a more positive 
result. 

• Cognitive Style Questionnaire – short form (CSQ-SF) (Meins et al., 
2012) (see appendix 8) – this measures negative cognitive style 
associated with one’s vulnerability to depression and anxiety. Total 
scores range between 72 and 360. Higher total scores reflect a higher 
negative cognitive style. 

 
Social Functioning 
 

• Personal and Social Performance Scale (PSP) (Patrick et al., 2009) 
(see appendix 9) – this measures social functioning via four domains; 
self-care, aggressive behaviour, socially useful activities and personal 
and social relationships. Total score ranges from 1-100 (1-50 reflect 
marked to very severe difficulties, 51-70 reflect difficulties and 
dysfunction and 71-100 reflect ‘mild difficulties’ or no dysfunction).  

 
Behaviour Change  

 
• Theoretical Domains Framework – Belief about capabilities; domain 

Four (TDF-4) (Atkins et al., 2017) (see appendix 10). This measures an 
individual’s acceptance of the reality about a talent, ability, or facility, 
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that can then be put to constructive use. Higher scores indicate a more 
positive result.  

• Theoretical Domains Framework– Intentions and goals; domains Eight 
and Nine (TDF-8; TDF-9) (Atkins et al., 2017) (see appendix 11). 
Domain eight measures an individual’s conscious decision to act in a 
certain way or perform a particular behaviour. Domain nine measures 
an individual’s mental representation of an outcome they would like to 
achieve. Higher scores indicate a more positive result. 

 
QoL 
 

• 5 level EuroQol Quality of Life outcome (EuroQol 5-D) (Williams, 1990) 
(see appendix 12) – this requires participants to indicate their health 
status on five dimensions: self-care, mobility, anxiety/depression, usual 
activities, and pain/discomfort.  Higher scores represent a better 
health state.   
 

Neurocognition 
 

• National Adult Reading Test (NART) (Nelson, 1982) (see appendix 13) 
– this is a test of premorbid intellectual functioning. Higher scores and 
fewer errors indicate higher premorbid cognitive ability. 

• Trail Making Test (Arnett and Labovitz, 1995) (see appendix 14) – this 
is a widely used neuropsychological assessment for identifying mild 
dementia and mild cognitive impairment. This measures mental 
flexibility, visual scanning, sequencing, psychomotor speed, and 
complex attention. Scoring is based on time taken to complete the test 
with lower scores being more positive.   
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Psychopathology 
 

• Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham, 1962) (see 
appendix 15) – this is a standardised method of assessing psychiatric 
symptoms in participants. The severity and presence of psychiatric 
symptoms are rated on a likert scale ranging from 1 (not present) to 7 
(extremely severe). 

 
Presence 
 
Presence Questionnaire (Witmer and Singer, 1998) (see appendix 16) – this 
is one of the most prevalent presence questionnaires and has an ordinal scale. 
Higher scores represent greater reported presence. The presence 
questionnaire can be divided into four subscales:  
 

• Control responsiveness. These items assess participants’ judgement of 
how quickly and how the VR responds to their attempts to interact and 
control with it.  

• Sensory exploration and adjustment. These items assess the extent to 
which VR configuration allows participants to examine VR objects using 
their senses.  

• Involvement. These items assess the degree to which participants feel 
like they are engaged with a VR environment.  

• Interface awareness. These items assess to what extent the interface 
is natural and how aware participants are of the control devices used.   

 
The initial appointment between the RA and the participant was also an 
opportunity to assess whether participants had the appropriate IT equipment 
to take part in the intervention. Therefore, the RA checked to see that the 
patient has Wi-Fi access and a computer, which could operate Second Life®. 
If participants did not have adequate equipment, they were loaned a University 
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of Warwick laptop and/or a portable Wi-Fi hotspot. During this appointment, 
the RA downloaded Second Life® onto the participants’ computer/laptop, 
provided them with their login details (which was registered in advance and 
did not have any personal information) and created an avatar for them (see 
appendix 17).  
 
Once the avatar was created, participants were informed that they could alter 
the avatar. Participants were also given a headset with a microphone, which 
was used for voice chat during the intervention. During this appointment, 
participants also informed the RA of appropriate times by which they could 

take part in the intervention. Once the RA met with enough participants for a 
group, the appropriate times were then organised with the therapists (the 
candidate and Ms. Keshiaa De Valliere). The participants were all informed of 
the dates and times for the intervention sessions.  
 
Sessions took place twice a week for four weeks, with sessions lasting 
approximately 60-75 minutes. Two therapists were available to deliver the 
intervention. The benefits of having two therapists were that one therapist 
could provide additional support to participants if they required it. For example, 
if participants were experiencing technical difficulties, such as microphone 
issues or login issues, the second therapist could contact the participant using 
the university work phone to rectify this.  
 
Once the intervention was completed, appointments were organised with 
participants to complete outcome measures. Data collection occurred in 
participants’ homes, with both the candidate and the RA present. All data was 
stored on a secure database.  
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3.5.3.3 Data analysis 
 

The overall scores for the feedback form were presented according to each 
question and each session. Analyses were conducted using statistical 
package for the social sciences (SPSS) version 22. Paired samples t-tests 
were conducted for each outcome measure for completers and between Time 
(T) 1 and T2. An independent samples t-test was conducted to compare the 
outcome measures of both completers and non-completers at Time (T) 2. The 
Benjamini-Hochberg procedure was added to these analyses, in order to 
reduce the chances of Type I errors. Due to the low sample of non-completers, 
the results for the non-completers were presented descriptively.   
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3.6 Study 4a: patient and public involvement (PPI) to assist with the 

design of interview schedules for the VEEP trial 

 
3.6.1 Aims 
 
The PPI workshop was designed to address the following aims:  
 

1. To obtain feedback on the acceptability of the VEEP service user 
interview schedules.  

1. To shape the interview questions based on the feedback before 
commencing the VEEP intervention.   
 

3.6.2 Methods 

 

3.6.2.1 Design and reporting  

 
A participatory design was used in this PPI study. This is a design to involve 
all stakeholders in the development process, in order to increase usability. The 
Guidance for Reporting Involvement of Patients and the Public 2nd checklist 
(GRIPP2) for reporting PPI in health and social care research was used to 
report this PPI activity (Staniszewska et al., 2017).  

 

3.6.2.2 Participant information  

 
A purpose sampling strategy was used to recruit PPI consultants. Two 
participants who had previously taken part in the VEEP trial codesign process 
were approached via email (see appendix 18). These participants were young 
people (aged between 18 – 30 years), who had previously used mental health 

services. The two participants Sophie and Ellie (pseudonym names) had 
agreed to take part in this PPI study. As they had already taken part in the 
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codesign process, they had already received a copy of the VEEP project plan. 
They were familiar with the aims and objectives of the intervention. 
Furthermore, they both had prior experiences of taking part in PPI for other 
projects.  
 
Due to time limitations of ensuring the PPI study was completed in time before 
the VEEP recruitment began, it was agreed between the candidate and the 
VEEP research team that two participants were sufficient. Participants were 
reimbursed for their travel expenses.  
 

3.6.2.3 Procedure  

 
The PPI workshop took place at WMS. The candidate was the PPI facilitator 
and met with Sophie and Ellie in separate workshops (one session each), 
which lasted 45 minutes. The workshops were divided into two phases.  
 

• Phase one (20 minutes) involved providing a presentation on the VEEP 
treatment and giving individuals an opportunity to view the virtual world 
environment once again.  

• Phase two (25 minutes) involved individuals reviewing the interview 
schedules and providing feedback.  

 
The workshop discussions broadly focused on five categories:  

1. Thorough questions that covered all aspects of the treatment process.  
2. Prior experiences to group treatment.  
3. Digital expertise and the preconceptions of the VEEP treatment.  
4. Experiences of the VEEP treatment.  

 
During phase one, the candidate outlined the scope and plan for the VEEP 
trial and the role of the PPI workshop within it. The candidate acknowledged 
the benefit of a bottom-up approach to exploring participants’ experiences 
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whilst remaining within the remit of the trial. Therefore, participants were 
informed that the semi structured interviews had already been submitted and 
approved by the NHS ethics committee. Thus, this meant that the schedules 
could not be completely rewritten; however, the language and phrasing of 
questions could be altered, and some new questions could be added. Each 
workshop’s setup involved only one participant and the PPI facilitator allowed 
for in depth discussion.   
 
During the second phase, each participant was provided with a copy of the 
semi structured interview schedules for service users who would participate in 

the VEEP intervention. They were provided with both the completer and non-
completer interview schedules. Participants were given time to read through 
the interview schedules and asked to provide their thoughts and opinions. 
They were asked to focus on the language of the questions. After participants 
had read the interview schedules, they annotated their copies and handed 
them over to the PPI facilitator. They also discussed with the PPI facilitator 
about their annotations, as well as their opinions. The PPI facilitator made 
notes on what each participant fed back.  
 
3.6.2.4 Ethical considerations  
 

As this was a PPI activity to shape a research trial, NHS research ethics 
approval was not required. This was confirmed by the University of Warwick 
ethics committee. 
 
3.6.3 Data collection 
 
 
Participants were aware of the aim of the PPI workshop, had consented to 
notetaking and for the candidate to use such notes in publications. Both PPI 
participants annotated interview schedules. An unstructured interview 
discussion was conducted by the PPI facilitator (the candidate), which involved 
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elaborating upon the reflections captured in the annotations. Conversational 
data was collected via the candidate’s field notes. These field notes contained 
the nuances of the discussions and were also coded during the workshops. 
These codes were checked with both participants during and at the end of the 
workshops. This was to confirm the validity and clarity.  

 
3.6.4 Data analysis  
 

Thematic analysis was used to analyse the observations. Full details of how 
the thematic analysis was conducted can be found in section 3.7.6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

137 

3.7 Phase 2, study 4b: a qualitative investigation of the SCIT 
delivered via a virtual world for those diagnosed with FEP – the 
VEEP trial  

 

3.7.1 Aims  
 
The aim of this study was to assess the acceptability of the VEEP trial from 
the participants’ perspective. This involved a deep exploration of participants’ 
perceptions and opinions.  
 
The semi-structured interviews aimed to evaluate and refine the treatment, 

curriculum, and VR environment in terms of content, mode of delivery and 
practical details (i.e., timing, dosage, resources provided). This information 
provided useful feedback, which could then be used to make improvements 
for future studies. Therefore, the interviews aimed to identify: 
 

• Participants’ reasons for participating and their expectations of the 
VEEP treatment.  

• Participants’ pre-intervention experience with technology and group 
therapy.  

• Participants’ experiences of receiving treatment virtually, which 
includes their opinions of the Second Life® environment.  

• Participants’ opinions on the content of the treatment itself.  

• Participants’ opinions on the practical aspects and the impact it had on 
their daily lives.  

• The impact the treatment had on participants’ ability to manage their 
mental health. 
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3.7.2 Participant information  
 
15 participants consented to take part in the interviews (15/16; 93.8%). In total 
there were 11 completers and four non-completers.  
 
3.7.3 Procedure 
 
Once the intervention was completed, appointments were organised with 
those who had verbally consented to participate in the interview’s pre-
intervention. Participants were provided with the option of either conducting 
interviews over the phone or face-to-face. For participants who chose the face-

to-face option, interviews took place at the individuals’ home (N=13). Prior to 
beginning the interview, participants signed a consent form (see appendix 19) 
after reading through a participant information sheet (see appendix 20). The 
interviews were recorded using an encrypted dictaphone and transcribed 
verbatim by the candidate. The length of the interviews ranged from 10-35 
minutes. All data was stored on a secure database at the University of 
Warwick, which only the research team could access (see appendix 21 for 
further information on the preliminary interview schedule for those participants 
who have completed the intervention). The data was collected, stored, and 
processed according to the Data Protection Act 2018 (GOV.UK, 2018) and the 
University of Warwick regulations.  
 
Participants who had not completed the intervention were also provided with 
the opportunity to participate in an exit interview (see appendix 22). Benefits 
of interviewing participants who have dropped out include collating information 
about compliance and adherence rates, with the aim of reducing barriers to 
non-completion for future studies (Lal and Malla, 2015).  
 

 

 



 

139 

3.7.4 Service user interviews  
 
Semi-structured interviews were used to collect qualitative data from this trial. 
Semi-structured interviews are formulated around a group of pre-designed 
open-ended questions, with subsequent questions developing from the 
discussion between the interviewer and interviewee. Therefore, this 
information contributes to both conceptual and theoretical knowledge.  
 
Below are the key characteristics of semi structured interviews (DeJonckheere 
and Vaughn, 2019): It involves either group or individual participants. The 

interview schedule is developed in advance and it provides insight into 
participants’ perspectives.  
 
There are many advantages to using semi-structured interviews. It allows 
researchers to obtain information from participants regarding their experiences 
and perceptions relating to the relevant topic in depth. This is particularly 
useful when there is limited understanding of the domain being investigated. 
The flexibility with the structure allows researchers to alter the schedule to suit 
individuals’ needs (Braun & Clarke, 2006).  

 
3.7.5 Interview schedules  
 
In a systematic review conducted by McCashin, Coyle and O’Reilly (2019), it 
was stated that future research should include robust qualitative studies, which 
focus on the experience of young individuals. Specifically, studies should 
include the experiences of young individuals who also dropped out of the 
intervention. This could be useful to determine what adaptations should be 
made to the technology.  
 
The candidate developed the interview schedules for interviews with service 
users. The VEEP research team reviewed the initial drafts. Additionally, a PPI 
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study (discussed above) was conducted to gain feedback on the interview 
schedules. After this, the interview schedules were refined and finalised.  
 
The candidate specifically explored the following:  
 

1. Participants’ previous and current uses of technology in their daily lives.  
2. Participants’ feedback on the virtual world programme.  
3. Participants’ feedback on the SCIT treatment itself.  
4. The impact of VR treatment on participants’ mental health and 

wellbeing, particularly their social cognition.  

5. Participants’ challenges to using and implementing VR treatments.  
 

Therefore, these questions intended to establish whether it was feasible and 
acceptable to provide therapy virtually, and what improvements could be 
made.  
 
Table 8: Example of the questions and prompts used in the semi 
structured interviews 
 

Grand Tour This is an 
introductory 
question, which is 
connected to the 
research 
question.  

This helps to 
initiate the 
interview and allow 
participants to talk 
about their 
experiences.  

“What are your 
prior experiences 
of technology?” 

Core 
Questions  

These are 
questions that are 

directly relevant 
to the information 

These questions 
aim to get the 

relevant responses 
and encourage 
participants to talk 

“What were your 
thoughts of the 

virtual world 
Second Life®?” 
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the researcher is 
trying to collect.  

about the topic in 
depth. These 
questions are 
typically asked to 
all participants.  

Planned 
Follow Up 
Questions  

These questions 
are specifically 

asked after the 
core questions, to 
obtain more 
information.   

This helps to gain 
greater detail and 

clarity of the 
participants’ 
responses.  

“What particular 
aspects of the 

Second Life® 
environment did 
you like the most 
and why?” 

Unplanned 
Follow Up 
Questions 

These questions 
arise because of 
the participants’ 
responses.   

These questions 
are influenced and 
dependent on the 
responses 
participants give.  

“You mentioned 
that you liked the 
beach hut and 
environment. Can 
you please 
elaborate on why 
this is?”  

 
Questions were open-ended and broad, to encourage and facilitate a detailed 
qualitative inquiry. Furthermore, prompts were included to provide detailed 
responses. The semi-structured nature of the interviews meant that the 
questions had both structures and the flexibility to allow for additional points to 

be discussed.  

 

3.7.6 Data analysis  
 
A Thematic Analysis method (Braun & Clarke, 2006) was used to analyse the 
qualitative data to identify, analyse and discuss the themes found in the semi 
structured interviews and the focus group. This method was chosen because 
it can be used to provide in-depth analysis to answer the research questions. 
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Unlike other types of methods, thematic analysis does not have a pre-existing 
theoretical foundation and so, therefore, can be utilised using different 
frameworks.  
 
Thematic analysis can be divided into several stages. Firstly, the candidate 
transcribed the interviews verbatim, which allowed her to develop a more 
thorough understanding of participants’ thoughts and opinions. She also read 
the transcriptions in depth, and notes were made to highlight key points. Below 
are the stages of thematic analysis that the candidate followed:  
 

Phase one - familiarise oneself with the data: firstly, the candidate familiarised 
herself with the data. This was achieved by transcribing the interviews 
verbatim and in a format, which is thorough and accurate, considering all 
verbal and non-verbal cues. After this, the transcriptions were checked against 
the original audio to ensure accuracy. Whilst reading the transcriptions, the 
candidate searched for patterns to improve her understanding.   
 

Phase two - developing initial codes: this phase began when the candidate 
had created a list of the relevant points she found in the transcriptions. From 
this, the candidate created a set of initial codes. Codes represent aspects of 
the data and can be analysed in a meaningful way. This involves categorising 
the data into significant groups. For these studies, the coding was ‘data-
driven,’ which meant that the themes depended on the data. Therefore, to 
maintain context, the codes were developed for as many patterns as possible.  
 

Phase three - searching for specific themes: this phase began when all the 
data in the transcriptions had been coded and collected. The candidate then 
organised the codes into relevant themes by combining similar codes. This 
was achieved by using a thematic map. At the end of this process, the themes 
and sub-themes were aligned with the relevant data extractions.  
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Phase four - reviewing themes: here, the candidate then reviewed these 
themes. This was achieved in two stages. Stage one involved examining the 
data extracts for each theme and checking to ensure that they formulate a 
similar pattern. The second stage involved ensuring that the thematic maps 
accurately reflected the entire data set to ensure validity and accuracy.  
 

Phase five - providing themes with names:  here, the candidate refined the 
themes to ensure that each one had a clear definition and was represented 
well with the breadth and depth of data extracts. She then collated the extracts 
for each and wrote a narrative about the themes. This involved writing about 

what it meant, what it represents and its reflection on the data. The names of 
the themes were created to be clear, concise, and easy to understand. To 
enhance the rigour of the research and reduce bias, two independent 
researchers reviewed the development of themes and interpretations (Tong et 
al., 2007). Prof. Andrew Thompson, Dr Muna Dubad, Dr Jennifer Martin, Dr 
Deborah Biggerstaff and Dr E. Bethan Davies, reviewed the initial codes and 
themes that were developed for all qualitative studies in this PhD thesis. This 
was in order to enhance trustworthiness. 
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3.8 Phase 2, study 5: a qualitative investigation into the SCIT 

delivered via a virtual world from clinicians’ perspective – the VEEP 
trial 

 
3.8.1 Rationale and aims 
 
Currently, there is limited research, which has assessed clinicians’ 
perspectives and acceptance of technology-based interventions. Furthermore, 
clinicians’ perspectives regarding VR are notably limited. Therefore, research 
is required to understand the relationship between VR interventions and 
evidence-based practice.  

 
This study aimed to determine the relationship between the VEEP treatment 
and patient feasibility and acceptability, through the perception of care 
coordinators, and whether these findings can be translated to future VR 
interventions. As patients’ access to treatment is influenced by the support of 
care coordinators’, their perceptions, and opinions of using VR treatment are 
vital in implementing such interventions.  
 
This focus group study aimed to: 

• Gather information about clinicians’ opinions of the outcome and 
impacts of VR treatment on their patients’ wellbeing.  

• Explore whether clinicians believe VR treatment is feasible and 
acceptable to provide therapy virtually and what improvements could 
be made.  
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3.8.2 Participant information and site selection 
 
Purposive sampling was used to recruit care coordinators from EIP at CWPT. 
Care coordinators belong to community mental health teams in the UK and 
can be trained as any registered mental healthcare professional (i.e., mental 
health nurse, occupational therapist, and social worker). Under the care 
programme approach, care coordinators are responsible for assessing 
patients’ health and social care needs.  
 
Therefore, care coordinators were recruited primarily because they were 
equipped to monitor patients’ progress and were responsible for their 

wellbeing. This is a common non-probability sampling technique used in mixed 
methods research, where individuals are selected based on their shared 
experiences (Palinkas et al., 2015).  
 
Care coordinators who were recruited, were providing care to those diagnosed 
with FEP. This sampling strategy was used to achieve a heterogeneous 
sample of care coordinators, who represented a broad selection of 
experiences and opinions in providing treatment to those with FEP.  
 
 
3.8.3 Procedure 
 
Care coordinators who assisted with recruiting participants for the VEEP trial 
were approached via email and asked to participate in a focus group. This was 
written by Professor Andrew Thompson and sent to the EIP service team 
manager. For those who agreed to participate, a focus group was organised 
at the EIP service at CWPT. In total, there were seven care coordinators taking 
part in one focus group.  
 
The candidate facilitated the focus group. The candidate has significant 

experience in group facilitation with patients in the NHS and university 
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settings. Care coordinators were required to read a participant information 
sheet (see appendix 23) and provide informed consent for participating in the 
trial (see appendix 24).  
 
At the outset, the participants were informed of the purpose of the focus group, 
the research aims, and what information the therapist was planning to collect 
during the interview. Participants were informed that they could avoid 
answering a question if they chose to do so and could withdraw from a trial at 
any point.  The focus group was recorded using a dictaphone, transcribed 
verbatim and lasted 50 minutes. All data was stored on a secure database 

(please see appendix 25 for further information on the focus group schedule 
for those participants who have completed the intervention).  
 
 
3.8.4 Demonstration of the VEEP intervention 
 
A demonstration of the VEEP virtual world was provided to the three EIP teams 
in CWPT. This occurred prior to recruitment commencing. This was conducted 
through a series of PowerPoint slides providing a description of the treatment 
and screen shots, which provided a display of the virtual world. The RA 
delivered this. Here, care coordinators were asked to watch a pre-recorded 
video demonstration of the Second Life® environment. Care coordinators had 
the opportunity to ask any questions and clarify any details.  
 
Care coordinators were encouraged to assist with the recruitment of patients 
to take part in the VEEP intervention. Therefore, they were provided with 
participant information sheets, which could be handed over to those 
appropriate patients. They would then contact the RA of the trial and provide 
the contact details of those interested. During the demonstration, the care 
coordinators were informed that the RA would provide them with a weekly 
update on their patients’ progress. The RA would record these updates in the 

NHS patients’ records system.  
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During the focus group, the group facilitator provided the care coordinators 
with the same pre-recorded video demonstration of the Second Life® 
environment.  

 
3.8.5 Data collection 
 
A focus group was used to collect qualitative data from clinicians. A focus 
group can be defined as an open-ended detailed group discussion, which 
explores the opinions and perceptions of a predefined set of issues (Robinson, 
1999). Focus groups have been consistently used in healthcare research in 
recent years to explore the perceptions of both patients and healthcare 
professionals (Tausch and Menold, 2016). The size of the group, the level of 
participation, the homogeneity of individuals’ opinions concerning the topic of 
discussion and the data analysis process determine the validity of focus 
groups.  
 
The focus group was facilitated by the candidate, audio recorded and 

transcribed verbatim. There are many advantages to adopting a focus group 
approach:  
 

• They can be employed to collect large amounts of information from 
multiple individuals.  

• It can be used to formulate a coherent and detailed understanding of 
participants’ opinions and perceptions. The group function allows for 
participants to discuss, comment, clarify and share their views. 
Therefore opinions and perceptions are shared, which is normally an 
appropriate data collection method for this study (Gill et al., 2008).    

• The facilitator can clarify ambiguous statements.  

• Group dynamics allow the facilitator to focus on the most important 
topics and points being addressed. It is easier to observe when there is 
an agreed consistent view within the group.  
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3.8.6 Focus group facilitation 
 
According to previous research, there are several factors that should be 
considered when facilitating a focus group: a) the difference in status between 
the participants themselves or between the participants and the facilitators b) 
the size of the focus group, and c) the specificity of the topics of discussion 
(Tausch and Menold, 2016). The candidate was a facilitator of the focus group 
and did not work in a healthcare setting. Thus, the facilitator was perceived as 
a neutral figure who could encourage the goal-orientated discussions. 
According to Côté-Arsenault and Morrison-Beedy (2005), smaller focus 

groups in healthcare are more appropriate, as it provides an opportunity for all 
participants to explain their perceptions and opinions in detail.  
 

3.8.7 Data analysis  
 
Thematic analysis (Braun and Clarke, 2006) was used to analyse the data 
collected from the workshops. The audio recording from the focus group was 
transcribed verbatim and analysed according to the thematic analysis 
framework. More information about thematic analysis can be found in section 
3.7.6.  
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3.9 Phase 2, study 6: an autoethnography of a therapist’s experience 

of delivering the SCIT via a virtual world for those diagnosed with 
FEP – the VEEP trial 

 

3.9.1 Rationale and aims 
 

Qualitative methods require researchers to collate, organise, interpret, and 
report participants’ experiences and opinions. However, the decisions 
surrounding the methods used to collect data as well as the analysis and 
interpretation of the findings, are influenced by the researchers’ own 
experiences and background (Malterud, 2001). Thus, researchers’ prior 
experiences and biases should be explored and highlighted to ensure 
transparency (Watt, 2007).  
 
Therefore, this study aimed to discuss and review the reflections that the 
candidate collected during the VEEP Trial.    
 

3.9.2 Method 
 

3.9.2.1 Design 
 
An autoethnography of the primary virtual therapist’s (the candidate) own 
experiences delivering the therapy was undertaken. Autoethnography is 
qualitative research that uses personal experiences to interpret and describe 
experiences, beliefs, and practices (Adams, Ellis, & Jones, 2017).  

 
3.9.2.2 Study population 
 
Autoethnography is an autobiography of one’s own experiences. The 
participant in this study is the candidate. When the intervention commenced, 
the candidate was a second-year full time doctoral researcher in Health 
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Sciences. She has an education background in Psychology and has had 
previous clinical experiences in facilitating face-to-face group treatments for 
those with Severe Mental Illnesses (SMI).  
 

3.9.2.3 Analytical method - autoethnography 
 
Autoethnography comprises of three components (Bright et al., 2012): Auto 
involves consideration and critical reflection of the personal individual as an 
active agent in a particular situation. Ethno requires consideration of the 
cultural and social environments. Graphy is a process of developing a story 
where personal experiences and reflections are incorporated.  
 
Autoethnography can be defined as a particular form of writing that aims to 
combine ethnographic and autobiographical intentions (Schwandt, 2007). This 
is a unique form of methodology because it aims for self-understanding, 
involving self-exploration, interpretation, and introspection (Anderson, 2006; 
Starr, 2010; Foster et al., 2006). It allows for exploration of personal 
perspectives, which leads to a thorough understanding of experience 
(Sparkes, 1996). This has been used to explore the role of both researchers 
and clinicians (Hinkley, 2005). 
 
Thus, this autoethnography was written in the form of a personal narrative.  

 
3.9.3 Procedure 
 
The candidate completed a reflective journal during the VEEP recruitment 
process and after each therapy session. Therefore, a reflective journal (paper 
version) was completed throughout the trial process to collate the candidate’s 
experiences and views. This journal allowed the candidate to reflect on their 
own feelings and opinions that emerged. 
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3.9.3.1 Rigour 
 
Chang (2016) devised five criteria for assessing the quality of 
autoethnography in healthcare research. The candidate adhered to the below:  
 

1. Authentic and trustworthy data – this refers to whether an 
autoethnography uses trustworthy and authentic data.  

2. Accountable research process – this refers to whether an 
autoethnography follows a clear and reliable research process and 
relates to the researcher’s self-reflexivity and transparency. The 
research procedures must be described and self-critiqued in clear and 
concise language.  

3. Ethics toward others and self – this refers to whether the 
autoethnography follows ethical steps to protect their rights and others 

in their autoethnography.  
4. Sociocultural analysis and interpretation – this refers to whether the 

autoethnography interprets and analyses the sociocultural meaning of 
the candidate’s experiences.  

5. Scholarly contribution – this refers to whether the autoethnography 
attempts to provide a scholarly contribution with its engagement with 
existing literature and conclusions drawn. Researchers must have a 
long-term commitment to making ethnographic research transferable to 
the wider community.  

Thus, these five standards lead to a credible and defensible ethnography, 
which the candidate adhered to.  
 
Whilst reflexivity guides praxis and reflection, an autoethnography formalises 
a reflective outlook and processes it into a research method. Therefore, it 
improves the rigour of the process (Mcilveen, 2008). Thus, autoethnographers 
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engage in a continuous cycle of discussion, reflection, and practice, which is 
crucial to make sense of particular experiences:  
 

 
Figure 12: Triangulation of practice (Moriarty, 2018) 

 
Therefore, this methodology accommodates and acknowledges subjectivity 
and emotionality.  
 

3.9.4 Data collection 
 
The candidate had multiple roles throughout the VEEP trial: 
 

1. The candidate worked alongside the research team and virtual world 

developers in developing the virtual world environment in Second Life®.  
2. The candidate worked with the RF and principal investigator in 

conducting the codesign process for this intervention using extensive 
PPI. This codesign process has already been published and does not 
form part of this doctoral thesis (Realpe, 2020).  

3. The candidate was the primary therapist in delivering the therapy to 
participants. Therefore, along with the support of a secondary therapist, 
the candidate delivered the SCIT intervention in each session.   

4. The candidate worked with the RA in collecting and analysing the 
quantitative data from the trial.  
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5. The candidate collected and analysed the qualitative data from this trial.  
 
Thus, the candidate conducted an autoethnography to discuss and reflect on 
their experiences of adopting multiple roles in the VEEP trial. The data 
collection procedures involved keeping a journal of the candidate’s personal 
experiences throughout the VEEP trial. As stated, the research methodology 
claims that the purpose of the autoethnography should be to better understand 
the self. Thus, personal experiences of reflections were recorded.  
 

3.9.5 Data analysis 
 
A narrative inquiry is when a researcher asks questions, which will allow them 
to understand and interpret participants’ experiences (Sharp, Bye and Cusick, 
2019). It involves functional and structural forms of analyses (Jackson, 
Drummond and Camara, 2007). Therefore, the candidate conducted a 
narrative analysis of their journal by employing a thematic analysis. The 
process of thematic analysis has been explained in more detail in section 
3.7.6.   
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3.10 Phase 2: strengths and limitations 

 

Phase 2 has a number of strengths and limitations. These are outlined below 
according to study.  
 
There are several strengths and weaknesses for beta testing study (study 2). 
This beta testing allowed the candidate and the VEEP trial research team to 
test and evaluate a novel virtual world therapeutic intervention. A one-off 
usability process was used to elicit feedback and subsequently tailor the 
intervention to work. This allowed the research team to refine the intervention 
before recruitment.  However, there were limitations. Only four participants 
were recruited to take part in the beta testing process. Furthermore, these 
participants did not have a diagnosis of FEP; therefore, the participants’ 
experiences and feedback may differ from those service users the intervention 
will be recruiting. Due to timing restrictions, the full intervention could not be 
delivered during the beta testing process.   
 
According to the candidate, study 3 is the first study to assess the comparison 
between non-completers and completers, in those with FEP completing a VR 
intervention. However, due to small sample sizes, the findings cannot be 

generalised to other settings.  
 
Interview schedules enhanced the validity of the trial. Furthermore recruiting 
advisors in study 4a, who had taken part in the VEEP codesign process, meant 
that the PPI advisors were aware of the aims and objectives of what the VEEP 
research team were trying to achieve. Possible limitations include that this was 
a one off workshop, as opposed to an iterative process. Additionally it would 
have been beneficial to have had a larger sample size.  
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The main strengths of studies 4b and 5 were collecting in-depth and rich data 
via semi structured interviews and a focus group. There are a limited number 
of qualitative investigations into service users’ and clinicians’ views of VR 
interventions. Most of the research in this area often utilises survey-based 
designs. To assess the feasibility and acceptability of VR interventions, it is 
important that qualitative research is undertaken to collate the nuances of 
peoples’ thoughts and experiences. As a result of this research, 
recommendations for future research were collated.  
 
The main limitation of studies 4b and 5 was that a purposive sampling strategy 

was used. Therefore, it is possible that those service users with particularly 
strong views towards VR interventions were more likely to participate. Thus, it 
is possible that views and opinions collated may not be representative. The 
qualitative nature of studies meant that it is possible that participants’ opinions 
and views may have been influenced by being interviewed by the candidate, 
who was also the therapist for the intervention. The candidate tried to minimise 
these potential biases and opinions as much as possible by informing 
participants, to be honest and open.  
 
There are many strengths in conducting study 6. An autoethnography allowed 
the candidate to provide a first-person insider account of the research from 
multiple perspectives (Pavlenko, 2007). Furthermore, this method can be used 
for a wide range of studies, and the researcher can work at their own pace 
(Hopper, 2014). Limitations include using a unique communication style, which 
deviates from traditional academic writing (Tomaselli, 2013). Nevertheless, 
many critiques overlook the focus of an autoethnography, which is to provide 
a shared meaning from commonly marginalised experiences (Schmid, 2019).  
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3.11 Phase 2: reflexivity 

 
As part of qualitative research, the candidate took part in reflexivity. Reflexivity 
is when researchers are aware of and understand their position during the data 
collection and analysis process, and the potential impact this may have on the 
research procedures and results. Interpretation calls for researchers to 
acknowledge their values, theories and pre-existing thoughts that exist, whilst 
reflection encourages researchers to understand how their intellectual, 
theoretical, cultural, textual and ideological thoughts impact on the interpretive 
process (Haynes, 2012). Thus, the candidate continuously took part in 

interpretation and reflection during the research process (Haynes, 2012). 
 
One aim of reflexivity is to manage the researchers’ involvement in the 
research process, thereby improving the accuracy and credibility of the data 
collection and analysis process. It is also an opportunity to monitor the ethics 
of the researcher-participant relationship, as the researcher is required to be 
non-exploitative and supportive towards participants (Berger, 2015).  
 
Reflexivity strategies that the candidate implemented into this doctoral thesis, 
were triangulation, maintaining an audit trail throughout the research process, 
peer examination and a self-reflective diary.  
 
Triangulation can be used to overcome any issues with reflexivity. 
Furthermore, the involvement of service users and stakeholders in the 
development of research can be useful. This can ensure that the research is 
beneficial and more relevant (Marlett et al., 2015). Therefore, the participant 
interview schedules were reviewed by PPI participants and refined before 
interviews took place. This shows that the qualitative research undertaken was 
iterative in nature: the interviews reviewed by PPI participants and the VEEP 
trial co-applicants (Busetto, Wick and Gumbinger, 2020). 
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An audit trail provided a thorough record of the entire research process and 
thereby allows auditors to follow and replicate the research process (Berger, 
2015). Information included in the audit trail, were the research study 
information (i.e., research aims, rationale and hypotheses), raw data (i.e., 
interview recordings), data interpretations (i.e. the development of themes), 
research process notes and instruments (i.e. interview schedules, consent 
forms and participant information sheets).  
 
During this doctoral thesis, the candidate adopted a peer examination process. 
This is when researchers liaise and converse with other independent 

researchers to analyse the research procedures of a particular research 
project. This may increase the credibility and validity of the research 
procedures. A self-reflective diary presents researchers with the opportunity 
to reflect and record their own opinions, emotions, and thoughts about the 
research procedures. Therefore this encourages researchers to become more 
aware of their own biases and the subsequent impact it may have on the 
research process (Haynes, 2012).  
 
 
 
 
 
 
 
 
 
 
 
 
 



 

158 

3.12 Phase 2: ethical considerations 
 
The VEEP trial received sponsorship from the University of Warwick and 
ethical approval from West Midlands Solihull Research Ethics Committee 
(REC) (ref: 17/WM/0340). The IRAS ID is 228308. The study was registered 
on the International Standard Randomised Controlled Trial Number (ISRCTN) 
database (ref: ISCRCTN41443166).  
 
3.12.1 Informed consent 
 
 

Obtaining informed consent from participants is critical. Therefore, participants 
were provided with a participant information sheet and asked to sign a consent 
form to ensure they were aware of the implications of taking part. Researchers 
also sought consent from participants to communicate with individuals’ care 
coordinators from CWPT. Participants were made aware that they could 
withdraw from the trial at any time and therefore were provided with 
researchers’ contact information. 

 
3.12.2 Privacy and confidentiality 
 
Privacy can be defined as a responsibility to protect a person’s body, personal 
information, decisions and associations from invasion or scrutiny. 
Confidentiality can be defined as clinical professionals’ duty to keep patients’ 
medical information and details private (Lederman et al., 2020). Both concepts 
are vital in healthcare, and particularly mental health. Loss of privacy can harm 
individuals by violating their safety and subsequently lead to a breakdown of 
trust between the patient and the healthcare system. Thus, adhering to the 
principles of privacy and confidentiality respects patient’s autonomy 
(Beauchamp and Childress, 2001).  
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During the VEEP intervention, participants disclosed personal and sensitive 
information in Second Life®. Therefore, during the consent stage, participants 
were asked to keep all contents of the discussion confidential. The Second 
Life® Terms of Use and Privacy Policy were used to develop confidential 
guidelines provided to participants, which included the following.  
 

• The research team bought a piece of ‘land’ in Second Life® to develop 
a therapeutic space. This is a private area and not accessible to 
members of the public. Therefore, only participants and the research 
team were able to access this space using a username and password.  

• No personal information was used to create an account for participants. 
Therefore, usernames and email addresses were anonymized. These 
details were developed by the research team and stored on a secure 
password protected database.  
 

When the candidate completed journal entries in preparation for undertaking 
an autoethnography, pseudonyms were used to protect participants’ identities. 
Furthermore, no identifiable data was recorded (Tolich, 2010).  
 

3.12.3 Risk to participants 
 
It was anticipated that participants would access the VR treatment at home 
using their personal computers or laptops. Therefore, the research team 
checked that participants had the appropriate IT equipment and connectivity. 
If they did not, they were provided with the appropriate resources. Participants 
could also opt in to attend the treatment at WMS. Here a private room and a 
computer would be available for them to use. However, no participant took up 
this option.  
 
The RA liaised with the participants’ care coordinator, to ensure that they were 
psychologically able to participate in the treatment. Participants were provided 
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with an information sheet before the treatment commencing, which included 
information on the contact details of emergency services (i.e., Crisis Team, 
Samaritans or Accident & Emergency). The RA also provided bi-weekly phone 
calls (before every session) to remind participants of the session times and 
ensure that they could still take part. If there were any concerns, then the RA 
could contact the care coordinator, to ensure that appropriate support is 
provided immediately. Participants were also provided with the RA’s phone 
number, so that they could contact her, in the event of an emergency.  

 
3.12.4 Data protection 
 
Data was stored according to the General Data Protection Regulation (GDPR 
2018) and the Caldicott Principles (The UK Caldicott Guardian Council, 2020). 
Identifiable data was stored in a locked filing cabinet in a lockable room at 
WMS. The research team were the only individuals who could access this 
information. All information linking participants’ names with their unique 
identifiable numbers was stored in secure spreadsheets that are password 

protected on a secure server. All the data was anonymised and contained 
participants’ unique identifiable number.  
 
Below is table 9, which summarises the key ethical issues in conducting VR 
treatment and how the candidate and her colleagues responded.  
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Table 9: Summary of ethical issues, principles and responses for VR platforms 

Ethical concerns Ethical 
principles 

VR platforms response 

Privacy  Autonomy 
Nonmaleficence 

Only registered participants could access the VR environment.  
Pseudonyms were used.  
Participants did not have to provide their names.  

Confidentiality  Autonomy 
Beneficence 
Nonmaleficence 

Therapists completed facilitation training.  
Two therapists were provided.  

Informed Consent Autonomy  
Nonmaleficence 

Participants signed consent forms to take part in this VR intervention.  
Participants were provided with VR training session before taking part in the 
intervention.  

Asynchronicity   Nonmaleficence Research team ensured participants provided informed consent and 
understood the rules and regulations.  
Therapy sessions were observed and if participants were found to be 
distressed, therapists acted. This included checking in on participants and/or 
contacting their care coordinator (with consent) to inform them of this.  

RA sent SMS messages and phone calls throughout the week to remind 
participants to attend their VR therapy session.  
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Therapists routinely took part in debriefs after each session.  

Miscommunication in 
Written Medium 

Nonmaleficence 
Autonomy 

Information sheets and interview schedules were reviewed by PPI consultants 
to ensure it was clear, concise, and used simple language.  
Care coordinators and RA explained the research in detail. Participants were 
given opportunity to ask any questions they may have had.  

Therapist 
Competency 

Nonmaleficence 
Beneficence 

Therapists adhered to NHS professional guidelines.  
Risk assessment procedure was formulated.  

Creating and 

maintaining a 
Therapeutic Alliance  

Nonmaleficence 

Beneficence 

Therapists organised routine check-ins with participants between sessions.  

Efficacy/Effectiveness Justice  
Beneficence 

Two therapists.  
Multidisciplinary expertise in designing the intervention, including involving 
those with lived experience.  
Beta-testing.  
Qualitative and quantitative data collected from participants.  



 

163 

3.13 Phase 3, study 7: conducting patient and public involvement 
(PPI) for a VR-360° intervention to improve social cognition in those 
diagnosed with FEP 

 

3.13.1 Development and rationale 

 
3.13.1.1 360° videos  
 
360° cameras have existed for many years, but have become more prominent 
now due to public interest in their use and lower production costs (Neng and 
Chambel, 2010). A 360° camera contains a camera system with multiple 
lenses shaped like a sphere. Therefore, it records all aspects of the scene. 
The film footage is combined via a process called “stitching,” which can be 

viewed from different angles and gives it a 360° effect (Tse et al., 2017).  
 
One convenient and inexpensive method of providing VR treatment, is 360° 
videos (Depledge, Stone and Murphy, 2011; Smith, 2015). 360° videos are 
often viewed as VR and can be used interchangeably. 360° videos can be 
viewed as more user friendly and accessible, because they can be viewed on 
VR headsets and mobile devices. The viewer can control the perspective. 
However, there are distinctions between both: 360° videos are dominated by 
real-world footage, and VR is devised by computer software. Furthermore, 
360° videos allow the user to view all aspects of the enclosed sphere, whilst 
VR provides interaction with a simulated digital world (Snelson and Hsu, 
2019).  Thus, during playback, users are fully immersed in the scene. 360° 
videos function as an immersive film, with the user experiencing realistic 
scenarios but with no ability to actively engage with the scene.  
 
Numerous studies have indicated that the 360° videos have therapeutic 
benefits (Jerdan et al., 2018; Maples-Keller et al., 2017; White et al., 2018). 
This is because 360° videos can immerse individuals into a new environment, 
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and thereby increase the sensation of presence. Furthermore, 360° videos 
allow the participant to understand the environment around them by taking the 
user’s perspective. As a result, this can lead to emotional reactions such as 
anxiety and empathy, resulting in behaviour change (Riva et al., 2007; Tse et 
al., 2017). The reporting and storytelling in 360° videos can result in immersion 
and engagement, more so than text or two-dimensional (2D) videos.  As these 
videos can place individuals into unfamiliar environments, they can 
understand how individuals react to new information or situations (Bertrand et 
al., 2018).  
 

3.13.1.2 Patient and public involvement 
 
The past decade has witnessed a growing interest in involving the public to 
partake in research design and intervention development. There are various 
definitions of what PPI may be, and research studies use various terminology 
to illustrate this. As part of the National Institute for Health Research (NIHR), 
a national advisory group called INVOLVE was established in 1996. The 
organisation aims to support public and patient involvement in the NHS, social 
care, and public health research. INVOLVE provides expertise, insight, and 
experience to research. According to NIHR INVOLVE (2017):  
 

“Public involvement in research is often defined as doing research ‘with’ 
or ‘by’ people who use services rather than ‘to,’ or ‘about’ or ‘for’ them.” 

 
According to a systematic review, PPI is multifaceted and involves 
engagement and communication, whilst focusing on outcomes and improving 
primary care services. This is based on forming strong relationships between 
the public and those making decisions at all levels, leading to transparency 
and support (Mockford et al., 2012).  
 
Thus, PPI may inform the importance of research at all stages and increases 
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the quality of implementation. Efficient PPI in research involves adapting 
existing methods for developing research or creating new methods (Brett et 
al., 2014). PPI consultants can develop the research project, reviewing 
procedures and information material for future participants and co-designing 
interventions (Nissen et al., 2018).  
 
Over the last two decades, there have been policy efforts in the UK to promote 
PPI in healthcare planning, research, delivery, and evaluation (Boote, Telford 
and Cooper, 2002). As a result, there is a history within mental health research 
to include service-users in developing the research design, thereby increasing 

the validity of the trial (Rose, 2017). Thus, there is growing literature on the 
importance of implementing participatory design methodologies involving 
service users, carers and clinicians to inform and design interventions (Riper 
et al., 2010; Vaughan et al., 2018). Two systematic reviews have identified 
participatory methods in ehealth interventions as a vital factor in influencing 
the usability and acceptability of many ehealth interventions (Orlowski et al., 
2015; Simblett et al., 2018). In the UK, there is research to indicate that PPI 
research is positively associated with recruitment, retention rates and trial 
success (Ennis and Wykes, 2013).  
 
PPI is a complex method of engagement, which is consistently developing, 
frequently changing and is dependent on the culture and context. For PPI to 
be successful, time and financial resources need to be utilised. Furthermore, 
it is important that power structures between researchers and members of the 
public, are dismantled (Martin and Larsen, 2012). Thus, it requires various 
methods and a collaborative approach, which leads to expertise and an 
increase in knowledge.  
 
Traditionally, PPI involves workshops, face-to-face interviews and focus 
groups (Tritter and McCallum, 2006). Therefore, for this trial. Two PPI 

workshops were conducted online to gather feedback on a VR-360° videos, 
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which formed part of a novel VR intervention to target social cognition deficits 
in those with FEP.  
 
The below table highlights the key similarities and differences between 
qualitative research and PPI research.  
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Table 10: Key similarities and differences between PPI and qualitative research (adapted from Morgan et al., 2016) 

 Similarities Differences  

Who  Both can involve representatives 

from a target population.   

• PPI studies usually involve a smaller sample size.  

• Qualitative research may seek to recruit a larger more diverse sample 

of participants.  

• PPI studies may recruit several representatives that are trained and/or 

experienced in PPI.  

What  Both studies use data collection 

methods such as discussions, 

activities, and workshops.  

• Qualitative research is usually used to advance the understanding of 

a particular research question and involves recruiting participants as 

part of an active research study.  

• PPI is seen as a two-way exchange of knowledge between 

researchers and participants, lead to developing and refining aspects 

of the research (i.e., the task, intervention, documents).  

Where  Both can be conducted in various 

settings, such as in face-to-face 

settings or virtually.  

• Qualitative research usually takes participants’ preferences into 

consideration and what is most appropriate for data collection.  

• PPI can take place during research team meetings.  
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Why Both can be used to answer specific 

research questions, including 

gathering relevant information to 

assist with developing an 

intervention.  

• Qualitative research involves collecting data from participants to 

answer research questions.  

• PPI involves recruiting non-researchers to inform a study design.  

When Both can involve either single or 

multiple meetings.  

• Qualitative research usually will take place over one 

session/meeting.  

• PPI usually takes place over an extended period over multiple 

meetings.  

How Both may use purposive sampling 

approaches to recruit participants.  

• Depending on the aims and research design, qualitative research may 
use various strategies to recruit participants from backgrounds.  

• PPI usually recruit from an established network of individuals who are 
interested in contributing to research.  

 

 



 

169 

3.13.2 Aims 
 
The aim of phase 3, study 7, was to develop an immersive VR intervention to 
target social cognition deficits in those with FEP. The SCIT manual that was 
refined for the VEEP trial would be used in this therapy. However instead of 
asking participants to attend therapy in a virtual world, a service user would 
be asked to attend a face-to-face one-to-one SCIT therapy. During the 
session, a therapist would be facilitating the SCIT, and service users would be 
allowed to watch 360° videos via a headset as part of their treatment. These 
360° videos would replace the 2D videos that service users are usually asked 

to watch as part of the SCIT and involve being immersed in social situations 
that target their social cognition abilities.  
 
However, prior to developing a proof-of-concept trial, a PPI study was 
undertaken with young people with lived experience of mental health 
conditions, to gather their opinions on the feasibility and acceptability 360° 
video prototypes. These protypes would form a VR intervention for people with 
FEP to improve their social cognition. An advisory group was created with the 
aims of exploring young adults’ experiences, thoughts, and opinions around:  
 

1. The features and functions of the 360° video prototypes.  
2. barriers and concerns in participating and engaging with the 360° 

videos.  
 

3.13.3 Background to developing the 360° videos 

 

3.13.3.1 What are 360° videos? 

 
A live action 360° video is filmed using 360° omnidirectional cameras, which 
record the view from every direction and combine the footage into a 3D sphere. 
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The content is photo-realistic, contains a large freedom of view (FoV) and has 
a fixed viewpoint. 360° videos are not generated in real time and so therefore, 
such videos are more appropriate for non-interactive experiences. The 
development and production of 360° videos are significantly more challenging 
than 2D videos for various reasons. This is because there are many steps, 
which need to be planned: 
 

1. Scripts need to be written.  
2. Recruitment of actors to take part in the filming.  
3. The scenes are filmed with the appropriate 360°camera. 

4. Once the footage is recorded, each angle of the scene is added 
together to produce a 360° video called ‘stitching.’  

5. The 360° footage is edited using the appropriate software. 
6. The completed film is then loaded up onto the appropriate device with 

a 360° viewer.  
 

3.13.3.2 Development of the VR-360° storyboards 
  

For phase 3, scripts were written following a narrative structure. A narrative 
structure is a framework, that dictates how the story is presented to the viewer. 
These videos were scripted according to a nonlinear narrative. This refers to 
an increase in temporal and spatial freedom within a VR environment; 
therefore, users do not have to view each scene in succession to get to an 
‘ending’ or ‘conclusion’ (Moser and Fang, 2015).  
 

3.13.3.2.1 VR-360° prototype 1 
 

The candidate wrote the prototype 1 script, and it was reviewed by Professor 
Andrew Thompson, prior to filming. The storyboards were based on the SCIT 
videos because they have been standardised and reviewed, as part of a 
manualised intervention. In total, four scenes were written (see appendix 26 
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for the completed storyboard 1). The full video can be watched here: 
https://www.youtube.com/watch?v=yFfoRLuXkZM (Infinite Pixel Ltd, 2017).  
 
Scene one is called ‘Facial Emotion Recognition.’ Scenes two to four is called 
‘Jumping to Conclusion Bias/Perspective Taking.’ In these scenes, the viewer 
is observing different conversations taking place around them. Whilst 
watching, the viewer would be asked to pay attention to the facial expressions, 
as well as the discussions and interactions that are occurring.  
 

The VR-360° prototype 1 was set in a café. A café was chosen because it is a 

social environment that many people are familiar with. The filming was 
undertaken in the Department of Social Science Café at the University of 
Warwick. In preparation for shooting, the Department of Social Science 
provided the candidate with the opportunity to film during the official Christmas 
holiday period in 2016-2017. Therefore, this helped to manage crowd control 
and avoid the possibility of other individuals being captured in film. 
Furthermore, the Department had contacted their colleagues to inform them 
that filming was taking place during a specific time. During the filming process, 
the candidate and Professor Andrew Thompson stood near the building’s 
entrances to prevent people from entering and therefore being on camera.   
 
Before filming, the café environment was reviewed to plan where to place the 
camera, consider the most efficient ways of setting up the scene and utilise 
the area. Variables such as noise level outside and crowd size were also 
considered. The camera needed to be placed at the correct height, leading to 
heightened feelings of realism. Utilising the café space was important so that 
the viewer could observe different scenes in different areas.  
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3.13.3.2.2 VR-360° prototype 2 
 

The candidate wrote the prototype 2 script, and it was reviewed by Professor 
Andrew Thompson, Dr Imogen Bell and Dr Cali Bartholomeusz prior to filming. 
Like prototype 1, this script was also based on the SCIT videos. The filming 
took place at Orygen in Melbourne, Australia in 2019. The videos represented 

various job interview scenarios. The purpose of these videos would be to 
assist those with FEP, in helping them to develop their job interview social 
skills.  
 
Below are the number and titles of each scene (see appendix 27 for full details 
of the VR-360° prototype 2 script). The full video can be watched here: 
https://www.youtube.com/watch?v=vuvB4B5lwwU (eOrygen VR, 2020). 
Throughout the videos, the viewers were asked to pay attention to the actors’ 
body language and facial expressions. Below is an outline of each scene:  
 

Scene one-three: Facial Emotion Recognition. In these scenes, the viewers 
were asked to observe the changing facial expressions of each actor.  
 
Scene four: Waiting Room. Here the viewers were observing a conversation 

between two candidates in a waiting room area.  
 
Scene five: Candidate 1 Interview. Viewers were observing an interview taking 
place between an employer and a candidate for an administration job. This is 
an example of an ‘challenging’ interview due to the interviewee’s performance.  
 
Scene six-seven: Candidate 2 Interview. Viewers were observing an interview 
taking place between an interviewer and interviewee for an administration job.  
 
In contrast to the previous scene, the action appears to be more relaxed, and 
so the interview experiences are more comfortable.  
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Scene eight-nine: Interview from the First-Person Perspective Pathway. 
Compared to the previous scenes, these two scenes allowed the viewer to 
become an active participant in the scenes. Here the viewer is being 
interviewed by two employees.  
 
An office was used to film the above job interview scenes. This was a more 
challenging environment to film in, compared to the previous café 
environment. This is because this was a building filled with individuals working, 
and so there was a chance that filming could be interrupted. It was vital that 
variables such as noise levels were taken into consideration before filming. 

The room that was chosen to film in was selected, because it was the most 
secluded room in the building. Variables such as the size of the room, lighting 
and openness were all taken into consideration. Multiple practice runs were 
undertaken without the actors to ensure that the camera worked and was in 
the most appropriate position. One of the most challenging factors in filming 
was ensuring that the camera was in the most suitable position, i.e., height 
and distance fit.  
 
Figures 13 and 14 are floor plans for both prototypes. They provide an ariel 
view of the space in which the 360° videos were filmed.
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Figure 13: VR-360° prototype 1 – floor plan 

The 360° camera was moved and repositioned for each scene.  

 This logo represents the position of each actor during the filming. 
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Figure 14: VR-360° prototype 2 – floor plan 
 

The 360° camera was moved and repositioned for each scene.  

 This logo represents the position of each actor during the filming. 
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3.13.3.3 Development and implementation of VR-360° videos 
 

3.13.3.3.1 360° camera selection 
 
The Insta360 Pro 2 was used to film the 360° videos. This is an updated 
version of the Insta360. It has the following features:  
 

1. Audio: six microphones and a Mic at the top and bottom of the camera.  
2. Compatibility: this camera is compatible with a Mac, Windows, Android, 

and iOS.  
3. Field of View: Fully spherical.  
4. High dynamic range, which goes up to 8k 30fps in 2D.  

5. High speed in either 6.7k 3D (6400 x 6400) or 8k mono.  
6. High resolution 3D 360 at 8K 30fps (7680 x 7680).  
7. 8K 3D VR headset viewing.   
8. Lenses: six fisheye lenses (200° field of view per lens).  
9. Live streaming resolution: 3840 x 3840 at 30fps (while recording at 6K 

3D). It is compatible with Youtube, Facebook, Twitter, and Weibo.  
10. No stitch workflow: proxy files are created in real time, which allows 

individuals to edit the videos before it is stitched.  
11. Wi-Fi connection: the camera has a long-range Wi-Fi of up to 300 

metres.  
 

3.13.3.3.2 Recruitment of actors 
 
VR-360° Prototype 1: four postgraduate students at the University of Warwick 
volunteered to participate as actors in the filming of the VR-360° video. Three 
PhD students and one MSc student consented to be actors in the filming. Four 
Infinite Pixel Crew members also consented to be actors in the filming. 
Therefore, there were eight actors in total.  
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VR-360° Prototype 2: four actors were hired from a local acting company by 
Dr Imogen Bell and Professor Andrew Thompson, to take part in the filming. 
This was funded by Orygen. Prior to the filming, the actors were briefed on the 
rationale for filming the videos and were provided with a script to memorise 
their lines.  
 
3.13.3.3.3 Filming the 360° footage 
 
When filming 360° videos, the camera films everything in the line of sight. In 
both 360° prototypes, the camera was used to represent the user’s head 

watching the video. Therefore, this ensured that the film felt realistic, as the 
user would feel like they are part of the scene and immersed in the virtual 
experience. When filming the 360° videos, it was vital to consider the length 
and pace of it to ensure that it contains all the vital details. The video length 
imitated the real aesthetic experience as much as possible. This is important 
because an unnecessary long video could increase cybersickness or even 
boredom (Caserman et al., 2021; Litleskare and Calogiuri, 2019).  
 

3.13.3.3.4 Obtaining the audio for the 360° videos  
 

There are multiple ways of recording the audio when filming 360° videos. VR-
360° prototype 1 was filmed by the organisation Infinite Pixel, which 
specialised in filming 360° videos. Therefore, microphones and sound 
equipment were used to pick up the dialogue from the actors.  
 
VR-360° prototype 2 was filmed by the candidate, Professor Andrew 
Thompson, and Dr Imogen Bell at Orygen. Thus, the only equipment they had 
access to be the 360° camera, with its built in microphone. The difficulty with 
obtaining audio from the 360° camera is that it may not always provide the 
best audio quality. Therefore, when filming the video, the camera was kept as 
close to the actors as possible.  
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3.13.3.3.5 Editing the 360° video prototypes 
 

The editing process was a very time-consuming task. This is because each 
frame from each camera needed to be stitched together to create a video, 
which contained the 360° view of each scene. 360° videos were stitched 
together with software to create a spherical view. For VR-360° prototype 1, the 

editing and stitching process was completed by Infinite Pixel.  
 
For VR-360° prototype 2, the Insta360 Pro 2 included an auto stitch function, 
which allowed the data to be exported directly to the editing software. 
Therefore, is made the stitching process quicker and easier to complete. The 
stitching and editing were completed by Professor Andrew Thompson, Dr 
Imogen Bell and Mr. Tamar Wong. 
 
After the stitching and editing process was completed, the video files were in 
an equirectangular format. This meant that the 360° views have been distorted 
and flattened into a 2D view. Therefore a 360° video viewer must be used to 
watch the videos to maintain the relative dimensions.  

 

3.13.3.3.6 Stimuli viewing and device types 
 
360° videos can be viewed on computers, smartphones, and devices. A HMD 
can be used to provide a more immersive and 360° experience. HMD devices 
include a Samsung Gear, Google Cardboard and a HTC Vive.  
 
Different devices and HMDs can provide different levels of immersion and 
presence. With laptops, users must click and drag the screen in front of them 
to change their perspective. However, when using smartphones, the user only 
needs to change the orientation of their device. Thus, for this research, 
smartphones were used to view the 360° videos.  
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The VR-360° prototypes 1 and 2 were uploaded onto Youtube in a 360° format 
and viewed by participants, using a smartphone and Google Cardboard 
viewer. This low-cost product increased its accessibility for the public and can 
be easily employed in various scenarios. Before this, VR technology was 
mainly inaccessible to the public (Zantua, 2017). The Google Cardboard can 
be folded together to form a headset. A smartphone can be inserted into the 
headset and therefore acts as a screen. However, the disadvantages of it 
include its limited interactivity and absence of motion tracking. As it is made of 
cardboard, it is also vulnerable to breaking.  
 

3.13.4 Methods 
 

3.13.4.1 Participant information and recruitment  

 
The INVOLVE and GRIPP2 guidelines were used and adhered to throughout 
this PPI research (NIHR, 2017; Staniszewska et al., 2017). PPI participants 
were recruited via a purposive sampling strategy. An advertisement was 
circulated on twitter to recruit young people with lived experience of mental 
health issues (see appendix 28). Emails were also sent out to relevant 
academics who were asked to circulate the advertisement as well. 
Recruitment took place during the height of the COVID-19 pandemic; 
therefore, a smaller number of participants were recruited than initially 
anticipated. Three participants approached the candidate via email and were 

eligible to take part. Table 11 illustrates the approach taken to undertake the 
PPI.  
 

Table 11:  Summary of approach used for PPI 

Format 

• Developing a PPI group.  
Stage of Project 
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• Defining research questions.  

• Intervention development. 

• Project development.  
Type of Engagement 

• Consultation and collaboration.  
Recruitment Method 

• Identified potential PPI participants online   
Recruitment Timescale 

• Three weeks from contacting participants to the workshop.  
Approach 

• Workshops, which adopted a focus group approach  
Benefits 

• PPI participants were experienced in taking part in research, and 
familiar with PPI.  

• PPI participants were reimbursed for their time.  
Challenges 

• Facilitation skills are required.  

• Limited time in completing activities, as they occur during workshops.  
 

The PPI advisory group comprised of young individuals with lived experience 
of mental health conditions. Two of the PPI participants had previously worked 
on PPI projects. The study was developed, to address the importance of 
participatory research (Green et al., 2018). PPI participants were recruited 
from diverse backgrounds (please see table 12).  

Table 12: Participant demographics  

Variable Value 

Age Mean 24 

SD 1.41 

Gender Male 0 
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Female 3 

Mental Health 

Condition  

Depression 2 

Anxiety  2 

Access to Digital 

Technologies 

Smart Phone 1 

Computer/laptop 1 

Tablet 1 

Used Digital 
Technologies for 

Health  

Yes 3 

No 0 

Prior Experience 

with VR 

Yes 1 

No 2 

 

As PPI workshops were conducted online during the COVID-19 pandemic, 
participants needed to have adequate digital skills and digital infrastructure in 
place. Participants were provided with one £10 Amazon voucher for taking 
part. This was emailed to them after attending both workshops.  

3.13.4.2 Workshop design   

 
PPI participants were emailed with a participant information sheet (see 
appendix 29) and signed a consent form electronically participate in these 
workshops (see appendix 30). Participants were given the opportunity to ask 
questions via email or via videoconferencing before the workshops. Each 
participant also received a Google Cardboard via post, to watch the 360° 
videos during the workshop. Two workshops were undertaken to assist with 
the PPI process. They took place over two weeks.  
 
Each workshop followed a particular schedule (please see table 13 and 14) 
and lasted one hour. Due to COVID-19 restrictions, the workshop took place 
online using videoconferencing tools. Thus, it was easily accessible for all 
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participants. During these workshops, the candidate was the research 
facilitator, who led the discussions and took field notes.  
 
Table 13: Workshop 1 schedule  

Duration: 1 hour  
Time: 18:00 – 19:00 

5 mins – Welcome 

• Participants were welcomed and thanked for taking part.  

• PPI facilitator introduced herself, briefly explained the purpose of the 
PPI research and the workshop.  

• The Workshop 1 agenda was shared on the screen and participants 
were informed of what would be covered. 

30 mins – Outline and Background to Research  

• PPI facilitator provided a theoretical background into this research, 
using a PowerPoint presentation (please see appendix 31).  

8 min – Watch 360° Video 1 – Café scene 

• Participants were asked to watch the first set of 360° videos.  

• They were asked to use the Google Cardboard and their smartphone 
for this.  

• If this was not an option, they could watch the videos in 2D mode 
online via Zoom.  

12 min – Group Discussion and Feedback 

• Group discussion then took place, where participants provided 
feedback on the videos.  

• Discussions were guided by the interview schedule (please see 
appendix 32).  

5 min – Post-workshop  

• PPI facilitator thanked everyone for taking part.  

• They were given the opportunity to ask any questions.  

• PPI facilitator confirmed when the next workshop would take place.  
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Figure 15: VR-360° workshop 1 image 

 
Table 14: Workshop 2 schedule 

Duration: 1 hour  
Time: 18:00 – 19:00 

5 min – Welcome 

• Participants were welcomed and thanked for taking part.  

• Participants were reminded about what was discussed in the prior 
workshop.  

• The Workshop 2 agenda was shared on the screen and participants 
were informed of what would be covered.  

15 min – 360° Videos 1 – Café Scene Discussion (continued) 

• Group discussion continued from the previous workshop, where 
participants provided feedback on the videos.  

• Discussions were guided by the interview schedule. 
15 min – Watch 360° videos 2 

• Participants were asked to watch the second set of 360° videos.  
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• The PPI group facilitator put the videos on, on YouTube and shared 
her screen.  

• Participants were able to watch the 360° videos either 
1. Online via Zoom  
2. Using their smartphone and the Google Cardboard headset   

20 min – Group discussion and Feedback 

• A group discussion about the videos then took place.  

• An interview schedule was used to guide the discussion.  

• Summarise the feedback.  

• Clarify whether there is further contributions and any additional 
feedback.   

5 min – post-workshop  

• PPI facilitator thanked everyone for taking part.  

• They were given the opportunity to ask any questions.  

• It was reiterated that they were able to keep the Google Cardboard 
and would receive a £10 Amazon Voucher online.  

• Participants were informed that they would receive information about 
the results of the PPI research.  

 

Figure 16: VR-360° workshop 2 image 
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PPI process: iterative process 
 
This PPI research involved a reiteration process. This is a cyclical process that 
involves planning, conducting, reflection and evaluation to refine a process 
(Leask et al., 2019). The aim is to achieve the desired goal by consistently 
learning and reflecting. Figure 17 illustrates this process.  
 

 

Figure 17: Iterative co-creation process 
 
Videoconferencing as a Research Tool 
 
Due to the COVID-19 pandemic, it was decided that PPI would occur online. 
After asking participants what their preferred option was, the 
videoconferencing platform chosen was Zoom, which features include secure 
group messaging services (Archibald et al., 2019). Zoom allows individuals to 
communicate via computer, tablet, or smartphone device. Literature for online 

research is currently limited, and when discussed, online methods are often 
jointly reviewed with other internet communication technologies as emails (Lo 
Iacono, Symonds and Brown, 2016; Sullivan, 2012).  
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3.13.5 Data collection 

 
A topic guide was developed by the candidate and reviewed by the doctoral 
thesis supervisors. This topic guide contained a series of questions designed 

to determine participants’ opinions and views on the 360° videos. Due to the 
COVID-19 pandemic, PPI workshops took place virtually using a video 
conferencing programme. Participants were emailed with the participant 
information sheet and consent form. Signed copies of the consent form were 
returned via email and stored in a secure password protected server at the 
University of Warwick. Participants were asked what videoconferencing 
programme they wanted to use; all participants requested Zoom. Two PPI 
workshops were scheduled at a time that was convenient for all participants. 
Before the workshops, the candidate mailed over Google Cardboard headsets 
to each participant; these would be used to view the 360° videos on Youtube. 
They were also emailed with an agenda and background information on the 
development of the 360° videos. The workshops were recorded using a 
dictaphone and stored in a secure server at the University of Warwick.  
 
3.13.5.1 Data analysis 

 
Despite increasing interest, there are limited resources assessing the rigorous 
and practical methodologies analysing and interpreting PPI data (Jennings et 
al., 2018). A focus style methodology was adopted to collate a variety of views 

(Krueger and Casey, 2014). Furthermore, participants consented for the 
facilitator (the candidate) to take notes and to use these in publications. The 
workshops were audio recorded. Field notes recorded the discussions 
throughout, and PPI participants were asked to check that the notes accurately 
reflected the discussions and feelings (Sanjek, 1990; Wengraf, 2001).  
 
Researchers must decide whether an inductive or deductive approach to data 
analysis is appropriate (Frith and Gleeson, 2004). A deductive approach was 



 

187 

used to identify themes from the data and was grounded in the participants’ 
perceptions and experiences. The themes focused on the design, content, 
usability, privacy and security and engagement. The analytic strategy was 
data-driven and deductive, focusing on identifying the salient themes. 
 
Thematic analysis (Braun and Clarke, 2006) was used to analyse the data 
collected from the workshops. The audio recording from the workshops was 
transcribed verbatim and analysed according to the thematic analysis 
framework. The process of thematic analysis has been explained in more 
detail in section 3.7.6.   

 

3.13.6 Ethical considerations 
 
The active involvement of members of the public in research development 
does not require NHS ethical approval. This is because there is a key 
distinction between a PPI participant’s role and a research participant’s role; 
PPI participants are advisers who provide their expertise and knowledge on a 
particular area (INVOLVE, 2011). This decision was confirmed by the 
Biomedical and Scientific Research Ethics Committee (BSREC) at the 
University of Warwick. University ethical approval was not required either.  
 
Despite this, the principles of informed consent were adhered to. Therefore, 
participants were provided with an information sheet and consent form to sign. 

Before the workshops, they were provided with the agenda as well.  Due to 
COVID-19, all consent forms, information sheets and agendas were emailed 
to the candidate’s Warwick email address. The workshops were audio 
recorded using a dictaphone. All data was stored securely (please see section 
3.12.4 Data protection for more information).  
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3.13.7 Main strengths and limitations 
 

According to the candidate, this is one of the first studies to conduct a PPI 
approach to reviewing participants’ experiences of 360º videos, which form 
part of a VR intervention, for those with psychosis. Findings suggested that 
the 360º videos were well scripted, feasible to view and could improve social 
cognition deficits. As the videos were uploaded onto YouTube, they were 
accessible to all people with an internet connection. Furthermore, all 
participants had lived experience of mental health difficulties and therefore 
were able to provide feedback relating to their own experiences.  

Due to COVID-19, there were difficulties in recruiting participants. 
Furthermore, the PPI study (which had been initially designed to take place 
face-to-face) had to be conducted online.    

 

3.14 Summary of chapter 

 
This chapter provides a brief outline of the methods and methodologies of 
each study. Additionally, the rationale of each study combined with the 
strength and limitations allows the reader to receive an overview of what is 
expected in this thesis. The results, discussion and conclusion of each study 

are provided in detail in the following chapters. 
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4. Study 1: a systematic review of the feasibility, acceptability and 
efficacy of virtual reality interventions for psychosis 

 

4.1 Introduction to the chapter  

 
This chapter systematically reviewed the evidence for the feasibility, 

acceptability and efficacy of VR treatments for those diagnosed with 
psychosis. Firstly, this chapter provides an introduction for the area. Secondly, 
the results are provided. Finally, the discussion summarises the main findings, 
including the strengths and limitations of the review.  
 

4.2 Previous reviews into VR and psychosis 

 
 
There have been three systematic reviews that have been conducted to review 
VR assessments and treatments for those diagnosed with psychosis and 
related disorders. Valmaggia et al.  (2016) conducted a systematic review to 
assess VR use, to explore the mechanisms associated with the onset and 
maintenance of psychosis. The review concluded that VR could be used to 
assess the psychological mechanisms and processes associated with 
psychosis. The benefits were that therapists and researchers could assess 
individuals’ cognitive, physiological, emotional, and behavioural responses in 
real-time, within a controlled environment.  
 
Another review conducted by the same team of colleagues (Rus-Calafell et 
al., 2018) analysed VR as an assessment tool and technique for treatment for 
those diagnosed with psychosis. It was concluded that VR is a ‘safe and well-
tolerated’ tool to explore casual factors, symptom correlations and 
neurocognitive deficits. Furthermore, it was concluded that VR treatments 

could benefit those with psychosis; however, at the time of the review, the 
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majority of studies that were published were pilot studies. The review stated 
that more research was required to establish whether VR treatments translate 
to real-life changes in individuals’ functioning.  
 
A recent review conducted by Riches et al. (2021) into VR assessments and 
treatment for social functioning impairments in psychosis, found that it is 
feasible, acceptable and effective. However, there were some methodological 
limitations; many of the included studies had small sample sizes and there was 
a limit to the number of RCTs.  
 

Several systematic reviews have explicitly focused on VR and schizophrenia 
and related conditions. A Cochrane review conducted in 2014 found that there 
was not enough evidence to establish whether VR treatment was effective or 
not in those with serious mental illnesses, such as schizophrenia. Therefore, 
more research needed to be undertaken (Välimäki et al., 2014).  
 
Macedo, Marques and Queirós (2015) conducted a review into using VR to 
assess and treat those with schizophrenia. They concluded that VR could be 
considered a complementary tool to integrate various therapeutic approaches.  
Furthermore, the therapist could customise the approach to suit the needs of 
the individual. The authors concluded that more RCTs and studies with longer-
term follow-ups are required.  
 
Bisso et al.’s (2020) systematic review focused on immersive VR in those on 
the schizophrenia spectrum. There was limited available data on the 
effectiveness of immersive VR; nevertheless, it does demonstrate the 
effectiveness and versatility of treating various psychotic symptoms. A 
comprehensive review on VR for the treatment of violence in young people 
with schizophrenia found that it had a therapeutic element to reduce anger and 
improve conflict resolution (Dellazizzo et al., 2019).   
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Other systematic reviews have focused on using VR in psychiatric disorders 
more broadly, with a subsection on psychosis. Kim and Kim (2020) stated that 
there were limitations on the studies that focused on the therapeutic effects of 
VR on psychosis. Cieślik et al. (2020) conducted a systematic review of 
reviews into VR in psychiatric disorders. It was concluded that those reviews 
on psychosis found that VR was predominantly used to assess paranoid 
thinking. Freeman et al.’s (2017) review came to similar conclusions and 
stated that the heterogeneity of studies focusing on psychosis reflected the 
differences in understanding the condition and its complexity.  
 

4.3 Results 

 

4.3.1 Study selection 

 

A total of 4581 articles were identified in the initial search. Following removal 
of duplicates, 2642 abstracts were screened, 56 of which were selected for full 
text retrieval. In total, 13 articles were excluded following full-text review. There 
was a high level of agreement between raters (Kappa = 0.9). 43 articles were 
included in the final review.  
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Figure 18: Flowchart of literature search results and selection of studies 
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4.3.2 Study characteristics 
 

Characteristics of the included studies are provided in table 15. The table is 
arranged in order of publication date and target of the VR intervention. 
 
The highest percentage of studies were conducted in the USA (7/43; 16.3%) 
followed by the UK (6/43; 14%), South Korea (5/43; 11.6%) and The 
Netherlands (5/43; 11.6%). Most studies were published in or after 2013 (86%) 
and employed quantitative methods (95%). Most studies were RCTs (20/43; 
46.5%) as well as feasibility studies and pilot studies (10/43; 23.3%), followed 
by case studies/case series (7/43; 16.3%). 
 

• 53.5% (23/43) of studies recruited those diagnosed with schizophrenia only 
and 14% (6/43) recruited those diagnosed with psychosis only. The 
remaining studies recruited a combination of conditions.  

• Sample size in respective studies ranged from one to 150 participants.  

• Mean ages across studies ranged from 21.6 to 66.14 years, with the mean 
age overall being 39.1 years.  

• Over half (53.5%, n=23) of studies included a CG in their sample size. 
Interventions ranged from one session to 80 sessions, over a period of one 
day to 14 weeks.  

• 56% (24/43) of studies collected data at two time points of pre-intervention 
and post-intervention, whilst 30.2% (13/43) of studies collected data at 
three time points of pre-intervention, post-intervention and at follow up.  
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Table 15: Characteristics of eligible studies 

Author 

(year) 

Study Aim Sample characteristics Intervention Main findings 

1. Chan et 
al. (2010) 

Assessing 
whether the VR 
cognitive 
training 
program using 
IREX improves 
cognitive 
functioning in 
older adults 
with chronic 
schizophrenia 

• Sample size: 29 

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (Experimental 
Group (EG): 14 CG: 

15) 

• Location: Hong Kong 
Data collection: 
inpatient setting 

• Intervention Name:  virtual 
reality cognitive training 
program 

• Study Type:  Pilot Study 

• Domain Target:  Cognitive 
training 

• Intervention Task:  
Simulated tasks within a VR 
environment through video 
contact. 

• Manual: No 

• Hardware: Not recorded 

• Software: VR system - IREX 

• Immersion: not recorded 

Feasibility and Acceptability 

• Eligibility – 29 eligible 

• Attrition – 2/14  

• Personalisation – No 
 
Technology  

• Results showed a reduction 
in simulator sickness ( p < 
.047) within the first session. 

• VR sickness - overall score of 
simulator sickness (SSQ) 
before and after the first 
session was non sig.  



 

195 

• Intervention Dosage: 10 
sessions, 15 min each.  

• Measurements: Cognistat, 
SSQ, VQ 

• Timepoints: Pre intervention 
and post intervention 

Clinical impacts 

• Significant difference: Yes 

• Cognistat: non-significant 
condition effect, a significant 
time effect and a significant 
condition x time interaction,  

• VQ and SSQ in the VR group 
showed a sig. improvement in 
volition (p < .000) between 
the first and the last sessions 
of the VR program.  

2. La Paglia 
et al. (2013) 

NeuroVr 2.0 
software (a 
cognitive task) 
was developed 
for 
rehabilitation of 
shifting, 

• Sample size: 12 

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (EG: 6 CG: 6) 

• Location: Italy 
 

• Intervention Name: VR 
cognitive task 

• Study Type: Experimental 
Design 

• Domain Target:  Cognitive 
training 
 

Feasibility and Acceptability 

• Eligibility – Not provided 

• Attrition – No dropouts 

• Personalisation – No 

Technology: not recorded 

 



 

196 

sustained 
attention, and 
action planning 
functions  

• Data collection: 
Outpatient setting 

• Intervention Task:  Virtual 
attention and executive 
function training settled into 
four different virtual 
environments 

• Manual: No 

• Hardware: Not recorded 

• Software:  NeuroVr 2.0 
software 

• Immersion: Not recorded 

• Intervention Dosage: one 
session per week (90-min). 
Ten sessions total. 

• Measurements: MMSE, 
FAB, TMT, ToL, the Memory 
Battery, WCST, SCWT 

• Timepoints: Pre intervention 
and post intervention 

Clinical impacts 

• Significant difference: Yes 

• VR training associated with 
improved performance in the 
divided attention task.  

• VR training was related with 
improved planning and 
reduced cognitive deficits.  

• After the executive function 
training EG showed sig 
improvements in increased 
observance of rules, reduced 
time of execution and 
decreased errors.  

• After attention training, EG 
showed improvements in 
reduced time of execution, 
decreased perseverative 



 

197 

errors, improvement in 
sustained attention. 

3.  Tsang 
and Man 
(2013) 

The present 
study adopted 
theory-driven 
training 
strategies and 
one of the 
training 
programs was 
enhanced 
using virtual 
reality (VR), a 
cutting-edge 
computer 
technology, as 
an intervention 

tool.  

• Sample size: 95 

• Population type: 
Schizophrenia 
Comparison/control: 
Yes (EG: 33, TAG: 32 
CG: 30) 

• Location: Hong Kong 

• Data collection: 
Inpatient setting 

• Intervention Name:  Virtual 
reality-based vocational 
training system (VRVTS)  

• Study Type: Single blind 
RCT 

• Domain Target: Cognition 

• Intervention Task: 3D non-
immersive type of VR training 

• Manual: Yes 

• Hardware: Desktop 
computer - Pentium IV CPU 
2.40GHz, joystick, keyboard, 
mouse, LCD monitor, stereo 
speakers. 

• Software: Not recorded 

• Immersion: Yes 

Feasibility and Acceptability 

• Eligibility – 130 assessed for 
eligibility.  

• Attrition - (EG: 8/33, TAG: 
7/32 CG: 5/30) 

• Personalisation – No 

Technology 

• One patient experienced 
stimulator sickness during the 
first session; however, they 
continued with the 
intervention, and did not 
experience any further 

discomfort. 
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• Intervention Dosage: Ten 
session (30 min) over five 
weeks 

• Measurements:  Cognitive - 
BNCE, DVT, RBMT, WCST-
CV4 
Work – VCRS, Self-designed 
checklist on participants' 
knowledge and skills in 
performing sales-related 
activities, Participants' self-
efficacy in performing sales-
related activities (self-
designed) 

• Timepoints: Baseline and 
post intervention 

Clinical impacts 

• Significant difference: Yes 

• A marginally sig. interaction 
effect of group over time was 
found for the WCST- 
percentage of preservative 

response and VCRS.   

• VRG and the TAG showed 
significantly better 
improvements in the on-site 
test than the CG. VRG 

showed a significantly better 
improvement in the self-
efficacy score than the CG.  
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4. Amado et 
al. (2016) 

Test a method 
to improve 
cognitive 
abilities in 
patients with 
schizophrenia, 
using a virtual 
city  

• Sample size: 10 

• Population type: 
Schizophrenia, 
Schizoaffective 
Disorder 

• Comparison/control: 
No 

• Location: France 

• Data collection: 
Outpatient 

• Intervention Name:  The 
virtual town 

• Study Type:  Pilot Study - pre 
and post design 

• Domain Target:  Cognitive 
training 

• Intervention Task:  
Interacting in a virtual town 

• Manual: No 

• Hardware: Joystick  

• Software: Virtual world 

• Immersion: Yes 

• Intervention Dosage: 90-
minute session per week x 12 
sessions 

• Measurements:  
Neuropsychological 

Assessments: D2 
cancelation test, WAIS-III,  

Feasibility and Acceptability 

• Eligibility – 10 eligible 

• Attrition – 4/10 at intervention  

• Personalisation – No 
 

Technology  

• All participants reported a 
good tolerance to the 
intervention.  

Clinical impacts: 

• Significant difference: Yes 

• Sig. improvement in BPRS 
scores (p < 0.001) & GAF 
scores (p < 0.01).  

• Sig. improvement for the 
EAS-Total score (p < 0.01). 

• D2 cancelation test: the KL 
score (p < 0.05 ) and GZ-F 
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verbal learning test, zoo map 
one, zoo map two, BADS, 
RCFT  
Clinical: BPRS, GAF 
Psychosocial: EAS, S- QoL, 
SERS, BIS 

• Timepoints:  Pre 
intervention and post 
intervention 

score (p < 0.05) was sig. 
different at post intervention 
compared to pre intervention.   

• Code subtest of the WAIS-III: 
change in total score was sig. 
(p < 0.05).  

• Copy-Code: change in total 
score was sig. (p < 0.05).  

5.  La Paglia 
et al. (2016) 

This study 
investigated 
the feasibility of 
VR in 
improving 
selective divide 

and sustained 
attention 

• Sample size: 15 

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (EG: 9 CG: 6) 

• Location: Italy 

• Data collection: 
Outpatient setting 

• Intervention Name: VR 
attention training  

• Study Type:  Trial 

• Domain Target:  Cognitive 
training 

• Intervention Task:  Virtual 
attention and executive  
 
 

Feasibility and Acceptability 

• Eligibility – Not provided 

• Attrition – No dropouts 

• Personalisation – No 

Technology: not recorded 
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function training settled into 
four different virtual 
environments 

• Manual: No 

• Hardware: HMDs, displays, 
trackers, computer, joypad. 

• Software:  NeuroVr 2.0 
software Intervention 
Dosage: one session per 
week (90-min). Ten sessions 
total.  

• Immersion: Not recorded 

• Measurements: MMSE, 
FAB, TMT, ToL, Memory 
Battery WCST 

• Timepoints: Pre intervention 
and post intervention 

Clinical impacts 

• Significant difference: Yes 

• VR training related to 
improved performance in the 
divided attention task, better 
general cognition, 
functioning, improved 
planning, and sustained 
attention.  

VR training showed reduced time 
of execution, decreased request 
of assistance, decreased need of 
therapists’ intervention, 
decreased no. of omissions, 
improvement in sustained 
attention. 
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6.  Peyroux 
and Franck 
(2016) 

Assess 
whether the 
RC2S program 
may be helpful 
in improving 
higher-order 
social cognitive 
functions and 
to transfer of 
acquired 
abilities to 
everyday life 

• Sample size: 2 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: France 

• Data collection: Not 
recorded 

• Intervention Name:  
Computerized social 
cognitive remediation 
program  

• Study Type:  Case Studies 

• Domain Target:  Cognitive 
Remediation 

• Intervention Task:  social 
interaction scene to improve 
skills  

• Manual: No 

• Hardware: Computer screen 

• Software: Not recorded 

• Immersion: Not recorded  

• Intervention Dosage: One x 
30 min weekly session = 14 

weeks total 

• Measurements: TREF, 
MASC-VF, ToM-15, RMET, 

Feasibility and Acceptability 

• Eligibility – Not provided  

• Attrition – No dropouts 

• Personalisation – No 

Technology: Not recorded 

Clinical impacts 

• Significant difference: Yes 

Participant one 

• ToM scores improved nine 
months after the end of the 
therapy. Improved facial 
emotion recognition after the 
therapy and at follow-up (non 
sig.).   

• Mental wellbeing scores 
remained stable throughout 
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AIHQ, PerSo, QCAE, 
WEMWBS, SERS, EAS 

• Timepoints: Pre 
intervention, post intervention 
and follow up (six months) 

the treatment. Improvement 
in daily social functioning.  

• PANSS total score of 
psychotic symptoms – 
decrease, which shows 
improvement.  

Participant two 

• Self-esteem and mental well-
being remained stable, as did 
symptoms measured with the 
PANSS. 

7.  Vanitha 
et al. (2018) 

The aim is to 
assess the 
effectiveness 
of VR therapy 
upon cognition 
among 

• Sample size: 35 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: India  

• Intervention Name: Virtual 
reality therapy  

• Study Type: Pre 
experimental research 
design 

• Domain Target: Cognition 

Feasibility and Acceptability 

• Eligibility – Not provided 

• Attrition – No dropouts 

• Personalisation – No 

Technology: Not recorded 
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schizophrenic 
clients.  

• Data collection: Not 
recorded 

• Intervention Task: Not 
provided 

• Manual: No 

• Hardware:  Not recorded 

• Software: Kinect Adventures 
programme 

• Immersion: Not recorded 

• Intervention Dosage: not 
provided 

• Measurements: clinical 
variables, MMSE.  

• Timepoints: Pre intervention 
and Post intervention 

Clinical impacts 

• Significant difference: Yes 

• Improvement in cognition 

8. Li et al. 
(2020) 

Intervention 
study to 
explore the 
effect of using 
virtual reality 
supermarket 
training system 

• Sample size: 68  

• Population type:  
Schizophrenia 

• Comparison/control: 
Yes (VRT: 34 TAU: 32) 

• Location: China 

• Intervention Name: Virtual 
reality training (VRT)  

• Study Type:  RCT 

• Domain Target:  Cognition 
and clinical symptoms 

 

Feasibility and Acceptability 

• Eligibility – Not recorded 

• Attrition – 6/68 dropouts 

• Personalisation – No 
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(VRSTS) to 
improve 
cognitive 
function 
deficiency and 
clinical 
symptoms in 
Han Chinese 
patients with 

schizophrenia 
in the 
remission 
stage.  

• Data collection: Not 
recorded 
 

• Intervention Task:  Patients 
were asked to interact in a 
virtual supermarket and  
complete different shopping 
tasks.  

• Manual: No 

• Hardware: Joystick and 
headset 

• Software:  Visual studio 
2015 & Unity 5.3.5f1 

• Immersion: Yes 

• Intervention Dosage:  (One 
x day) x (five days per week) 
x (two weeks) 

• Measurements:  MCCB, 
PANSS, PSP  

• Timepoints: Pre intervention 
and post intervention 

Technology 

• One patient reported 
dizziness, but this feeling 
disappeared. No other 
uncomfortable feelings 
reported.  

Clinical impacts 

 

• Significant difference: Yes 

• PANSS general 
psychopathology scores at 
T1 in VRT group is sig. less 
than in TAU group. However, 
no sig. difference was found 
in PANSS total scores, 
neither in PANSS positive 
and PANSS negative scores  
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at T1 between two groups (all p 
> 0.05).  

9. Nijman et 
al. (2020) 

The aim is to 
assess the 
feasibility and 
acceptability of 
the DiSCoVR 
intervention on 
social 
cognition, in 
those with 
psychosis.   

• Sample size: 22 

• Population type: 
Psychosis 

• Comparison/control: 
No 

• Location: The 
Netherlands 

• Data collection: not 
recorded 

• Intervention Name:  
Dynamic Interactive Social 
Cognition Training in Virtual 
Reality (DiSCoVR)  

• Study Type:  Single group 
feasibility pilot study  

• Domain Target:  Social 
cognition  

• Intervention Task:   Virtual 
environments (a shopping 
street, a supermarket, and a 
bar) were shown. The VR 
software was controlled by  
the therapist, using one 
monitor to observe the  
 

Feasibility and Acceptability 

• Eligibility – Not provided  

• Attrition – (5/22) drop out 
during intervention 

• Personalisation –Yes 

PARTICIPANT FEEDBACK 

• Participants gave positive 
ratings for the following:  

o amount learned 
o usefulness of daily 

social activities  
o combination of both 

the VR and the 
therapist 
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participant’s field of vision, 
and another monitor to 
control the virtual 
environment with the user 
interface. Participants 
interacted with avatars, which 
were controlled by the 
therapist and asked to 
complete specific tasks.  

• Manual: Yes 

• Hardware:   Oculus Rift VR-
headset 

• Software: VR software 
developed by CleVR BV 

• Immersion: Not recorded 
 
 
 
 

o opportunity to practice 
with social situations 

o Personalisation of the 
intervention 

o improved social skills 
o increased confidence 

and assertiveness  
o improved emotion 

recognition 

• Areas to improve: 
o Realism of the 

intervention  
o Intervention only partly 

fit the needs of 

participants 
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• Intervention Dosage: two 
sessions per week (45-60 
mins each). 16 sessions in 
total. 

• Measurements:   

o Diagnostic Measures 

(MINI PLUS, NART,  
o Feasibility and 

Acceptability self-reported 
questionnaire  

o Social Cognition Ekham 
60 Faces Test, BLERT, 
TASIT, EAT, Faux Pas 

o Neurocognition RVP, 
TMT 

o Symptom Measures 

GPTS, SIAS, BDI, SERS, 
PANSS 

o The dosage of the 
intervention was too 
high  

THERAPIST FEEDBACK 

• Therapists gave positive 
ratings for the following:  

• Opportunity to practice social 
situations in VR 

• Treatment protocol 

• Intervention structure 
 

Technology 

• Most common weakness was 
technical issues (n=7, 35%) 

Clinical impacts 

• Significant difference: Yes 
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• Timepoints: Pre intervention 
and post intervention  

• Emotion perception improved 
significantly after the 
intervention  

• Small improvements were 
also observed for most 
symptom domains, with 
effect sizes ranging between 
d=0.16 and d=0.34 

Small effect size was also found 
for self-esteem (d=–0.25) 

10.  
Thompson 
et al. (2020) 

The aim was 
modifying an 
existing group 
social cognitive 
intervention 
entitled ‘Social 
Cognition and 
Interaction 
Training' 

• Sample size: 19 

• Population type: 
Psychosis 

• Comparison/control: 
No 

• Location: UK 

• Data collection: 
Community setting  

• Intervention Name: Social 
cognition and interaction 
training virtual reality therapy 

(SCIT-VR) 

• Study Type: Feasibility and 
acceptability - pre and post 
design 

• Domain Target: Social 
cognition 

Feasibility and Acceptability 

• Eligibility – Not recorded 

• Attrition – 3/19 

• Personalisation – Yes 

• Acceptability – Acceptability 
was rated >3 out of five on 
every item in the feedback 
forms.   
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(SCIT) to be 
delivered 
through a 
virtual world 
environment 
(Second 
Life©), for 
those with 
early 

psychosis. 

• Intervention Task: 
Participants attended a 
virtual world therapy using 
avatars 

• Hardware: Computer 
desktop, headphones.  

• Software: Second Life® 
virtual world 

• Manual: Yes 

• Immersion: Non immersive 

• Intervention Dosage: One 
pre intervention session (one 
hour) intervention (eight 
sessions, 45-60 mins each, x 
two a week)  

 
 
 

Technology 

• No concerns regarding safety 

• Participants found the 
environment to be relatively 
immersive.  

• There were some issues with 
the technology reported. 

• Participants illustrated a 
reasonable degree of 
presence  

Clinical impacts 

• Significant difference: Yes 

• Sig. increase in emotion 
recognition scores from pre- 
to post-intervention 
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• Measurements:  Social 

Cognition: SCSQ, BLERT, 
Hinting task, CSQ-SF  
Social Function: PSP 
QoL: EuroQual 5-D  

Behavioral Change Intention: 
TDF—D4, TDF—D8, TDF—
D9, Presence: presence 
questionnaire 
Psychopathology: BPRS, 
Neurocognition: NART  
Adverse Events were 
recorded Feedback forms  
qualitative interviews 

• Timepoints: Pre intervention 
and post intervention 

 
 

• Sig. decrease in the 
anxiety/depression subscale 
of the EuroQual-5D 

 

 



 

212 

11. Vass et 
al. (2020) 

The current 
RCT aims to 
evaluate the 
feasibility and 
tolerability of 
VR-ToMIS on 
theory of mind, 
pragmatic 
language skills 

and negative 
symptoms for 
those with 
schizophrenia.  

 

• Sample size: 21 

• Population type: 
Schizophrenia 

• Comparison/control: 
EG: 9, CG: 8 

• Location: Hungary 

• Data collection: 

outpatient setting 

• Intervention Name: Virtual 
reality-based targeted theory 
of mind intervention (VR-
ToMIS) 

• Study Type: RCT 

• Domain Target: Theory of 
Mind 

• Intervention Task:  
Participants took part in 
simulated social interactions  

with an avatar in an 
immersive environment 
(controlled by the therapist). 

• Manual: No 

• Hardware:  Samsung Gear 
HMD, Samsung G7 
Smartphone, Samsung 
Simple Controller, Temporal 
Disc Controller  

Feasibility and Acceptability 

• Eligibility – 54  

• Attrition – 3/21 

• Personalisation – Yes 

• Participants found this novel 
intervention engaging, 
interesting, easy, and safe to 
use.  

Technology 

• Subjective evaluation 

o Use of VR made my 
therapy interesting – 70% 
strongly agree 

o Temporal disc controller 
is easy to use – agree 
(66%) 
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• Software:  vTime virtual 
environment  

• Immersion: Yes 

• Intervention Dosage: Nine 
sessions per week (50 mins 

per session)  

• Measurements:   PANSS, 
RBANS, WCST-64, LQoLP, 
SSQ, Faux Pas Recognition 
Test, BCMET 

• Timepoints: Pre intervention 
and post intervention  

Clinical impacts 

• Significant difference: Yes 

• EG was associated with 
significant improvements in 
negative symptoms on the 
PANSS score, with large 

effect size.  

• EG associated significant 
changes were noted 
regarding faux pas detection 
and understanding 

inappropriateness overall 
scores.  

• EG group showed apparent 
and greater change in 
detecting implicatures in all 

aspects, except from quantity 
implicature.  
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• WCST-64: number of correct 
responses showed EG-
associated significant 
improvements. 

12.  Park et 
al. (2009) 

Explore the 
possibility of 
the use of 
Virtual Reality 
Functional 
Skills 
Assessment 
(VRFSA) in a 

future regular 
clinical trial.  

• Sample size: 33 

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (EG: 18 CG: 15) 

• Location: South 
Korea 

• Data collection: 
Inpatient setting 

• Intervention Name:  Virtual 
Reality Functional Skills 
Assessment (VRFSA) 

• Study Type:  Randomised 
Dose Study 

• Domain Target:  Functional 
Skills 

• Intervention Task:  
Participants walked around in 

a virtual street 3 times 

• Manual: No 

• Hardware:  HMD, receiver, 
transmitter, computer system 

• Software: Not recorded 

• Immersion: Not recorded 

Feasibility and Acceptability 

• Eligibility – 24 patients with 
schizophrenia  

• Attrition – EG (6/18) at follow 
up 

• Personalisation –Yes 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• Trend toward a large 
treatment effect on the SBS.  

• Very large effect of treatment 
x skills phase x group 
interaction on the VRFSA  
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• Intervention Dosage: 6 
weeks 

• Measurements: Receptive 
skills score & Expressive 
skills score, SBS, RCS, 
PANSS, PANAS, BARS, 
SARS 

• Timepoints: Pre intervention 
and post intervention 

• There were significant 
treatment effects on positive, 
negative, and general 
symptoms of the PANSS.  

13. Bell and 
Weinstein 
(2011) 

Feasibility and 
tolerability of 
the simulated 
job interview in 
vocational 
rehabilitation 
programs, 
involving those 
with psychiatric 
disability.  

• Sample size:  10 

• Population type: 8/10 
Schizophrenia, 
Schizoaffective 

Disorder,  
one Borderline 
Personality Disorder, 
one Chronic Post 
Traumatic Stress 
Disorder 

• Intervention Name:  
Simulated job interview 
training 

• Study Type:  Observational 
Study 

• Domain Target:  Social Skills 
Training 

 
 
 

Feasibility and Acceptability 

• Eligibility – not recorded 

• Attrition – no dropouts 

• Personalisation – No 

• Representative sample of 
clients had a highly positive 
response.   
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• Comparison/control: 
No 

• Location: USA 

• Data collection: Not 
recorded 

• Intervention Task:  
Simulated interviews 

• Manual: Yes 

• Hardware: Not recorded  

• Software: Simulation 
software  

• Immersion: Yes 

• Intervention Dosage: 15-
minute session x two 

• Measurements: Self-
Reported Scores 

• Timepoints: Post 
intervention 

Scores on the 1– 5 Likert 
scale (strongly disagree to 
strongly agree). All means 
are above 4.0. 

Technology 

• Ease of using the program 
showed a similar range and a 
mean of 4.5. Indicates that 
they felt that they could 
negotiate use of the software.  

 

Clinical impacts 

Significant difference: Not 
applicable 

14.  Park et 
al. (2011) 

The aim of this 
study was to 
find 
advantages of 

• Sample size: 91 

• Population type: 
Schizophrenia 

• Intervention Name: Social 
skills training VR-role playing 
(SST-VR) 

• Study Type:  RCT 

Feasibility and Acceptability 

• Eligibility – 128 assessed for 
eligibility  
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the use of VR 
in social 
rehabilitation 
for patients 
with 
schizophrenia.  

• Comparison/control: 
Yes (EG: 46 CG: 45) 

• Location: South 
Korea 

• Data collection: 
Inpatient setting 

• Domain Target:  Social Skills 
Training 

• Intervention Task:  Virtual 
environments as simulators 
of the scenes and avatars as 
the actors were used in VR 
role-plays.  

• Manual: Yes 

• Hardware: computer, HMD, 
position tracker 

• Software: interaction with 
avatars 

• Immersion: Yes 

• Intervention Dosage: Ten 
semiweekly sessions over 
five weeks 

• Measurements: SBS, RAS, 
RCS, SPSI-R 
 

• Attrition – EG (7/46), CG 
(8/45) at intervention, EG 
(6/46), CG (6/45) at  
drop out,  EG (1/46) data 
analyses. Final number – EG 
(32/46), CG (31/45) 
SST-VR group showed a 
higher attendance rate than 
the SST-TR group. 

• Personalisation –Yes 

Technology 

• No health problems (i.e.  
simulator sickness) that were 
related to the use of 

immersive HMD in the EG 
group.  

Clinical impacts 

• Significant difference: Yes 
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• Timepoints: Pre intervention 
and post intervention 

• The SST-VR group had 
greater improvement in the 
conversational skills than the 
SST-TR group, but lesser 
improvement in the 
nonverbal skills.  

• Sig. group effects on the 
nonverbal skills and time 
effect on all three of the 
outcomes on the vocal skills.  

• Time × group interaction 
effects on the nonverbal and 
conversational skills of the 
SBS.  

• Sig. group effects on the RAS 
Score and time effect on all 
three of the secondary 
outcomes  
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SST-VR group had a greater 
improvement on the RAS score. 

15. Rus-
Calafell et 
al. (2012) 

The objective 
is to help 
people with 
schizophrenia 
to overcome 
everyday 
social 
difficulties via 
the use of new 
technologies.  

• Sample size: 1 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: Spain 

• Data collection: 
Outpatient 

• Intervention Name:  
SOSKITRAIN - integrated VR 
programme for social skills 
training  

• Study Type:  Case Study 

• Domain Target:  Social Skills 
Training 

• Intervention Task:  An 
integrated VR programme for 
social skills training (called 
SOSKITRAIN) was 
developed based on the 
target behaviours 

• Manual: No 

• Hardware: Not provided 

• Software: Not provided 

• Immersion: Not recorded  

Feasibility and Acceptability 

• Eligibility – Not provided  

• Attrition – No drop out. 

• Personalisation –Yes 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• Sig. differences between 
baseline and post-treatment 
for facial emotion recognition, 
and an increase in the 
frequency of assertive 
behaviours and the time 
spent on conversation. This 
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• Intervention Dosage: 16 
sessions twice a week; one 
extra session to discuss 
content 

• Measurements:  PANSS, 
SADS, SFS, AI 

• Timepoints: Baseline, 
treatment and follow up 

pattern was maintained in the 
follow-up.  

• Post-treatment - decrease in 
negative symptomatology, 
general psychopathology, 
social anxiety, and social 
discomfort.  

• AI - improvement in terms of 
the likelihood of behaving 
assertively during social 
interactions (reverse 
subscale).  

• Sig. increase in the patient’s 
social functioning, specifically 
on interpersonal 
communication subscale. 
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16. Humm 
et al. (2014) 

Assessing the 
effectiveness 
of a virtual-
reality role-play 
utilizing 
PeopleSimTM 
technology – 
Training with 
Molly Porter.  

• Sample size:  96 (37: 
schizophrenia) 

• Population type:  
Schizophrenia/other 
(n=37), ASD (n=26), 
PTSD (n=33) 

• Comparison/control: 
Yes; Schizophrenia 
(EG: 25/64, CG: 
12/32) 

• Location: USA 

• Data collection: 
Community setting 

• Intervention Name:  Job 
Interview Training System 
with Molly Porter 

• Study Type:  RCT 

• Domain Target:  Job 
interview training 

• Intervention Task:  
Interactive role-play 
simulation with Molly Porter 

• Manual: No 

• Hardware: Desktop 
computer 

• Software: ‘Molly Porter’ 
programme.  

• Immersion: Yes 

• Intervention Dosage: Five 
session (ten-hour total) 
 

 

Feasibility and Acceptability   

• Eligibility – not provided 

• Attrition – not recorded 

• Personalisation –Yes 

• TEQ - Using a 7-point Likert 
scale (7 being the most 
positive), majority provided a 
mean score above six.  

Technology: not recorded.  

Clinical impacts 

• Significant difference: Yes 

• Highly sig. treatment 
condition effect for the Molly 
group (F1,86 = 8.3, p < .005).  
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• Measurements: Baseline 
assessments 1) demographic 
and vocational interviews, 2) 
neurocognitive and social 
cognitive assessments 
3) standardized interview 
role-plays (4) a self-report of 
self-confidence. 

• Vocational data collected.  
Social Cognition RBANS, 
BLERT 

• Timepoints: Pre intervention 
and post intervention 

• Highly sig. training effect 
(F1,86 = 12.18, p < .001). 59 
out of 63 participants (94%) 
assigned to the Molly groups 
completed three or more 
hours of training. 

• 20 weeks post-intervention – 
nine of the 16 contacted had 
obtained work.  

17.  Rus-
Calafell et 
al. (2014) 

Developed an 
integrated VR 
program into 
an individual 
cognitive-
behavioural  

• Sample size: 15 

• Population type: 
Schizophrenia, 
Schizoaffective 
Disorder 
 

• Intervention Name:  
SOSKITRAIN - integrated VR 
programme for social skills 
training 

• Study Type: Pilot Study 
 

Feasibility and Acceptability 

• Eligibility – 20 patients 

• Attrition – 3/15 

• Personalisation –Yes 
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social skills 
program 
intervention, to 
1) promote 
accessibility to 
train social 
skills 2) 
improve the 
generalisation 

of the learned 
responses in 
the patients’ 
daily lives.  

• Comparison/control: 
No 

• Location: Spain 

• Data collection: 
Outpatient setting 

• Domain Target: Social Skills 
Training 

• Intervention Task: An 
integrated VR programme for 
social skills training (called 
SOSKITRAIN) was 
developed based on the 
target behaviours. 

• Manual: Yes 

• Hardware: laptop, 
stereoscopic view, 3D 
glasses, headphones 

• Software: Not recorded 

• Immersion: Not recorded  

• Intervention Dosage: 16 
session (60-mins) x two a 
week over eight weeks.  
 

 

• Participants reported a high 
level of satisfaction 
concerning the perceived 
intervention’s benefits, the 
psychologist’s work 

Technology  

• Participants reported high 
levels of acceptance of the 
VR system 

Clinical impacts 

• Significant difference: Yes 

• AI - Participants improved 
their performance from pre- 
to post-treatment. However, 
this improvement was not 
maintained at follow-up.  
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• Measurements:  
Psychopathology: PANNS, 
Social Performance and 

Anxiety: AI, SSIT, SADS, 
Social Functioning: SFS, 
Objective Scores, Assertive 
Behaviours, Time Spent in 
Conversation, VR 
Acceptance Assessment 

• Timepoints: Pre 
intervention, post intervention 
and follow up (four months) 
 

• PANSS - a sig. time effect 
was observed on the 
negative and 
psychopathology 

• SSIT - a sig. time effect was 
observed on the performance 
and anxiety subscales  

• SADS - a sig. time effect was 
observed for both the 
avoidance and anxiety 
subscales  

• SFS - a sig. time effect was 
observed for the social 
functioning (SFS) variables: 
withdrawal, interpersonal 
communication, recreation, 
and pro-social activities.  
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18. Smith et 
al. (2014) 

Thus, the 
current study 
sought to 
examine the 
feasibility and 
efficacy of the 
full version of 
VR-JIT in a 
randomized 

controlled trial.  

• Sample size: 6/37 

• Population type: 
Schizophrenia, 
Schizoaffective 
Disorder 

• Comparison/control: 
Yes (EG: 3/25 CG: 
3/12) 

• Location: USA 

• Data collection: 
Community setting 

• Intervention Name: Virtual 
reality job interview training 
(VR-JIT) 

• Study Type: RCT 

• Domain Target: Job 
interview training 

• Intervention Task: VR-JIT 
adopts SIMmersion’s 
patented PeopleSIM 
technology, which uses video  

recordings to generate a 
virtual human character that 
interacts with trainees. 

• Manual: No 

• Hardware: Desktop 
computer 

• Software: 
PeopleSim™ technology 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition – not provided.  

• Personalisation –Yes 

• The TEQ's found very 
positive views (scores 6.0 – 
6.4).  

• Attendance: 95.2% 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• VR-JIT group improved on 
the total role-play 

assessment score between 
baseline and follow-up, 
whereas the TAU group did 
not 
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• Intervention Dosage: Ten 
hours within a two-week 
period 

• Immersion: Not recorded 

• Measurements:  Primary 

Efficacy Assessments: role-
play performance and job 
interview self-confidence  
Neurocognitive and Social 

Cognitive Measures: 
RBANS, BLERT, EPT 
Feasibility Assessments: 
TEQ  
Process Measure: The 
participants’ VR-JIT 
performance score for each 
trial and time spent engaged 
with the simulated interviews 
 

• VR-JIT group increased their 
self- confidence in their 
interview skills 

• VR-JIT group demonstrated 
sig. improvement on their 
simulated role-play 
performances across 
increasing levels of difficulty 

• The follow-up role-play 
performances did not differ 
between groups at post test 
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• Timepoints: Pre intervention 
and post intervention 

19.  Smith 
et al. 
(2015a) 

This study 
evaluated the 
efficacy of 
virtual reality 
job interview 
training (VR-
JIT) at 
improving job 
interview skills 
and 

employment 
outcomes 
among 
individuals with 
schizophrenia.  

• Sample size:  32 

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (EG: 21 CG: 11) 

• Location: USA  

• Data collection: Not 
recorded 

• Intervention Name:  Virtual 
reality job interview training 
(VR-JIT) 

• Study Type: RCT 

• Domain Target: Job 
interview training 

• Intervention Task: VR- JIT 
adopts SIMmersion’s 
patented PeopleSIM 
technology, which uses video 
recordings to generate a 

virtual human character that 
interacts with trainees. 

• Manual: No 
 

 

 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition – EG (23/21), CG 
(7/11) at six month follow up  

• VR-JIT sessions were well 
attended - trainees 
completed mean = 15.7 (SD 
= 4.3) trials 

• Personalisation –Yes 

• Participants reported that 
VR-JIT was easy to use, 
enjoyable, helpful, and  
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• Hardware: Desktop 
computer 

• Software: 
PeopleSim™ technology 

• Intervention Dosage: 10 hrs 

• Immersion: Not recorded 

• Measurements:   
Cognition: RBANS, BLERT, 
emotional perspective-taking 
task.  
Acceptability – TEQ.  
Efficacy – Role-play 
performance, Interviewing 
self-confidence, VR-JIT 
process measures 

6-Month Follow-Up 

Measures 

 

increased their self-
confidence in interviewing 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• VR-JIT performance scores 
significantly improved across 
the number of completed 
trials.  

• Trainees improved their role-
play performance between 
pre-test and post-test. 

• Trainees sustained 
interviewing self-confidence 
between the post- test and 
six-month follow-up  
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• Timepoints: Pre 
intervention, post intervention 
and follow up (six months) 

20.  Smith 
et al. 
(2015b) 

In this study, 
six-month 
follow-up data 
was collected 
from 
participants 
who completed 
the efficacy 
studies.  

• Sample size: 51 

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (EG: 39 CG: 21) 

• Location: USA 

• Data collection: Not 
recorded 

• Intervention Name:  Virtual 
reality job interview training 
(VR-JIT) 

• Study Type: Follow up study 

• Domain Target: Job 
interview training 

• Intervention Task: VR- JIT 
adopts SIMmersion’s 
patented PeopleSIM  

• technology, which uses video 
recordings to generate a 
virtual human character that 
interacts with trainees. 

• Manual: No 

• Hardware: Desktop 
computer 

Feasibility and Acceptability 

• Eligibility – Not provided 

• Attrition – One drop out  

• Personalisation –Yes 

• Approx. 90% of VR-JIT 
trainees agreed or strongly 
agreed that the training 
increased their confidence to 
go on interviews, helped 
improve their interview skills, 
and better prepared them for 
interviews.  

• 90% also agreed or strongly 
agreed that they would like to 
use VR-JIT again to enhance 
their interviewing skills.  
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• Software: 
PeopleSim™ technology 

• Immersion: Not recorded 

• Intervention Dosage: Ten 
hours 

• Measurements: Six-month 
feedback  

• Timepoints: Six-month 
follow up 
 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• Similar proportion of VR-JIT 
and comparison participants 
completed job interviews. 

• VR-JIT trainees - mean 
scores for self-confidence in 
interviewing skills did not 
differ between the 
postintervention and the six-
month follow-up. 

• Chances of receiving a job 
offer were higher for VR-JIT 
trainees compared with 
comparison participants. VR-
JIT trainees had lower odds 
of receiving a job offer for 
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each month since prior 
employment.  

21.  Sohn et 
al. (2016) 

This study 
aimed to 
develop a 
virtual reality- 
based 

vocational 
rehabilitation 
training 
program (VR-
VRTP), for 
patients with 
chronic 
schizophrenia 
can both 
understand 
and to evaluate  

• Sample size: 10 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: South 
Korea 

• Data collection: 
Outpatient setting 

• Intervention Name: Virtual 
reality based vocational 
rehabilitation training (VR-
VRTP) 

• Study Type: Feasibility 
Study 

• Domain Target: 
Rehabilitation Training 

• Intervention Task: 
Interacting in virtual reality 
scenarios for both  
convenience store and 
market environments, in 
which schizophrenic patients 
are considered likely to be 
employed. 

• Manual: No 

Feasibility and Acceptability 

• Eligibility – Not provided.  

• Attrition - 1/10.  

• Personalisation –Yes 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• Sig. pre-to-post program 
changes were observed on  
both the general symptoms 
score of the Manchester 
Scale and the PSP score. 
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the feasibility of 
this program.  

• Hardware: 3D surround 
screen using three LX400 
LCD digital projectors 

• Software:  

• Immersion: Not recorded 

• Intervention Dosage: 1 a 
week x 8 weeks 

• Measurements:  Clinical: 
MANSA, CGI-S, CGI-I, PSP, 
HAM-D, ZDRS, BAI 
Cognitive Function: WCST 
and Stroop Test for executive 
function, RCFT, K-AVLT 

• Timepoints: Baseline and 
eight-week post intervention 
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22. Ku et al. 
(2007) 

VEs designed 
to train people 
with 
schizophrenia 
to develop 
conversational 
skills in specific 
situations  

• Sample size:  10 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: South 
Korea 

• Data collection: 
Inpatient setting 

• Intervention Name:  VR-
Based Conversation Training 
Program  

• Study Type: Experimental 
Design 

• Domain Target:  
Conversation Based Training 

• Intervention Task:  VR tasks 
involves several types of 
conversational skills 

• Manual: No 

• Hardware:  Big screen, 
HMD, joystick,  

• Software: 3D Game Studio 

• Immersion: Not recorded 

• Intervention Dosage: Not 
recorded 

• Measurements: PANSS, 
Presence questionnaires 

Feasibility and Acceptability 

• Eligibility – Not provided 

• Attrition – Not recorded  

• Personalisation – No 

• Mean scores to questions 
regarding subjective interest 
and usability were scored 6.3 
± 1.67 for the evaluated 
usefulness, 7.3 ± 2.01 for 
subject’s interest, 5.7 ± 2.1 
for subject’s anxiety 
reduction, and 7.5 ± 2.7 for 
subject’s willingness.   

Technology 

• All three presence scores 
were recorded as high  
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• Timepoints: Pre intervention 
and post intervention 

• PANSS subscale ‘negative 
symptoms’ was sig. 
correlated with social 
presence and perceived 
other’s copresence 

• Sig. negative correlation 
between social presence and 
silence-breaking time 

• Sig. correlation between 
silence breaking time and 
lack of spontaneity and flow 
of conversation  

Clinical impacts 

• Significant difference: Yes 
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• All three presence score 
percentages were 68.6 ± 18.9 
for self-reported copresence, 
71.67 ± 18.0 for perceived 
other’s copresence, and 67.5 
± 16.9 for social presence, 
which could be also regarded 
high.  

• PANSS - the emotional 
withdrawal symptom 
significantly correlated with 
social presence (r = -0.649, p 
= 0.042) and perceived 
other’s copresence (r = -
0.709, p=0.022). 
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23. Adery et 
al. (2018) 

Feasibility and 
acceptability of 
Multimodal 
Adaptive 
Social 
Intervention in 
Virtual Reality 
(MASI-VR) for 
improving 
social 
functioning and 
clinical 

outcomes in 
schizophrenia.  

• Sample size: 18 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: USA 

• Data collection: 
Community setting 

• Intervention Name:  
Multimodal Adaptive Social 
Intervention in Virtual Reality 
(MASI-VR)  

• Study Type:  Feasibility and 
Acceptability - Pre and Post 
Design 

• Domain Target:  Social Skills 
Training 

• Intervention Task:  
Engagement with avatars by 
looking at them, paying 
attention to the avatar's facial 
expressions and body 
language across three 
different social scenarios.  

• Manual: No 

 

 

Feasibility and Acceptability 

• Eligibility – 19 eligible 

• Attrition – 2/18 at post 
intervention  

• Personalisation – No 

• Survey feedback 
o 94% of participants 

reported some degree 
of satisfaction.  

o 81% endorsed 
Extreme Satisfaction.  

o No dissatisfaction 
reported.   

o 81% participants 
found the training to be 
helpful, acceptable 
length, and that they 
would participate 
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• Hardware: Desktop 
computer 

• Software: Video game 

• Immersion:  No  

• Intervention Dosage: 10 
sessions 

• Measurements: Feasibility 
and Acceptability, BPRS, 
SANS, SAPS 

• Timepoints: Pre and post 
intervention 

again or recommend 
it.  

Technology: Not recorded 

Clinical impacts 

• Significant difference: Yes 

• Psychiatric symptom severity 
as measured by the BPRS 
significantly improved from 
pre intervention (M = 21.0, 
SD = 8.65) to post 
intervention (M = 16.06, SD = 
7.54) training, F(1,15) = 8.83, 
p = 0.01, η2 = 0.23.  

• Negative symptom severity 
significantly decreased from  
pre intervention  (M = 36.44, 
SD = 13.06) to  post 
intervention (M = 26.37, SD = 
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10.79), F(1,15) = 8.64, p = 
0.01, η2 = 0.22.  

• No improvement of positive 
symptoms nor significant 
changes overall or across 
subscales of the SFS.  

24.  Geraets 
et al. (2020) 

This study 
examined 
whether 
treatment with 
virtual reality 
based 
cognitive 
behavioral 
therapy (VR-
CBT) for 
paranoia 
influences 
momentary 

• Sample size:  91 

• Population type: 
Psychosis 

• Comparison/control: 
Yes (EG: 43 CG: 48) 

• Location: The 
Netherlands 

• Data collection: 
Outpatient service 

• Intervention Name:  Virtual 
reality based cognitive 
behavioral therapy 

• Study Type:  RCT 

• Domain Target:  Paranoia 
and Negative Affective States 

• Intervention Task:  VR 
exercises to explore social 
situations 

• Manual: Yes 

• Hardware: Logitech F310 
Gamepad, Sony HMZ-
T1/T2/T3 HMD 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition – EG (4/43), CG 
(4/48) at follow up 

• Personalisation –Yes 

Technology: not recorded.  

Clinical impacts 

• Significant difference: Yes 

• VR-CBT patients reported 
feeling less suspicious, 
disliked, and experienced 
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affective 
states.  

• Software: Not recorded 

• Immersion:  Not recorded 

• Intervention Dosage: 16 x 
one hour session 

• Measurements: ESM 

• Timepoints: Pre 
intervention, post intervention 
and follow up (six months) 

 
 

 

lower levels of persecutory 
ideations, compared with 
TAU.  

• Treatment effects maintained 
at 6-month follow-up.  

• Post-treatment – VR-CBT 
patients’ anxiety levels 
decreased more compared 
with TAU 

• Follow-up – Feelings of 
insecurity were also lower in 
the VR-CBT group.  

• Improvements in negative 
affect seemed consistently 
bigger in the VR-CBT group 
(non-sig).  
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25.  Leff et 
al. (2013) 

To encourage 
participants to 
engage in a 
dialogue with 
the avatar.  

• Sample size: 26   

• Population type: 
Schizophrenia 

• Comparison/control: 
Yes (Immediate 

therapy: 14, delayed 
therapy: 12) 

• Location: UK 

• Data collection: 
Community setting 

• Intervention Name: 
Computer-assisted therapy 

• Study Type:  Randomised 
partial cross over trial 

• Domain Target:  Auditory 
Hallucinations 

• Intervention Task:  Patient 
interacted with an avatar. 
Voice of the avatar was 
provided by a therapist in 

another room. 

• Manual: No 

• Hardware: Not recorded 

• Software:  Commercial 
software - Facegen Modeller  
version 3.5.1, Annosoft Real-
time LipSync SDK 4.0.0.0 

• Immersion: Not recorded 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition: 9/26 

• Personalisation – Yes 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• Sig. positive effects for the 
PSYRATS total score, the 
BAVQ-R total score  

• Post-treatment – positive 
changes for both the 
PSYRATS and the CDS 
score. 
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• Intervention Dosage: six 
sessions (30-min) one post 
intervention session 

• Measurements: PSYRATS, 
BAVQ-R, CDS 

• Timepoints: Pre 
intervention, post intervention 
and follow up (three months) 

• Three month follow up – 
remained sig. better on both 
the PSYRATS and the 
BAVQ-R total score. An effect 
on the CDS score was also 
found.  

26.  Moritz 
et al. (2014) 

The aim is to 
conduct a 
proof-of-
concept study 
to assess 
whether 
feedback for 
false 
judgements 
positively 
influences 

• Sample size: 33 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: Germany 

• Data collection: 
Inpatient and 
outpatient setting 
 

• Intervention Name: Virtual 
reality paradigm 

• Study Type:  Proof of 
Concept 

• Domain Target:  Targeting 
Delusions 

• Intervention Task:  
Navigating in a virtual world 
street 

• Manual: No 

• Hardware: Not recorded 

Feasibility and Acceptability 

• Eligibility – Not recorded 

• Attrition – No dropouts 

• Personalisation – No 

Technology: Not recorded 

Clinical impacts 

• Significant difference: Yes 

• Paranoia symptomatology 
decreased significantly t (32) 
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delusion 
severity in a 
VR 
environment.   

• Software: Unity3D, DAZ-
Studio 

• Immersion: Not recorded 

• Intervention Dosage:  Not 
recorded 

• Measurements: POD 

• Timepoints: Pre intervention 
and post intervention 

= 2.21, p = .034, at a medium 
effect size (Cohen’s d = .54)  

27. 
Freeman et 
al. (2016) 

Aim is to 
establish a 
potential 
therapeutic use 
of virtual reality 
for delusions.  

• Sample size: 30 

• Population type:  
Schizophrenia, 
Schizoaffective 
Disorder, Delusional 
Disorder, Psychosis 
Not Otherwise 
Specified 

 
 
 

• Intervention Name: VR 
cognitive therapy 

• Study Type:  Randomised 
controlled experimental study 

• Domain Target:  
Persecutory Delusions 

• Intervention Task:  VR 
environments: an 
underground train ride and a 
lift 

• Manual: No 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition – no dropouts 

• Personalisation – No 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 
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• Comparison/control: 
Yes (Threat belief 
testing group - 15, 
Exposure group - 15) 

• Location: UK 

• Data collection: 
Community setting 

• Hardware: HMD, Computer 
tracking system 

• Software: Avatar creation 

• Immersion: Yes 

• Intervention Dosage: one 
day 

• Measurements: Delusions 
Visual analogue scale ratings 
for the virtual reality testing, 
behaviour test 

• Timepoints: Pre intervention 
and post intervention 

• VR cognitive therapy led to a 
reduction in conviction in the 
delusion of 22.0% (s.e. = 
9.2), 95% CI 3.2–40.9%, 
F(2,27) = 5.75, P = 0.024, d = 
1.3.  

• Compared with virtual reality 
exposure, and controlling for 
the level of distress caused 
by the real-world situation the 
first time of entering, virtual 
reality cognitive therapy led to 
a reduction in distress in the 
real-world situation of 19.6% 
(s.e.=7.9), 95% CI 3.4–35.7, 
F(2,27)=6.15, P=0.020, 
d=0.8. 
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28. Lopez-
Luengo & 
Muela-
Martinez 
(2016) 

Investigate the 
efficacy of 
attention 
training for 
reducing 
hallucinations 
in individuals 
with psychosis.  

• Sample size: 40 

• Population type: 
Schizophrenia,  
Schizoaffective 
Disorder 

• Comparison/control: 
Yes (EG: 20 CG: 20) 

• Location: Spain 

• Data collection: 
Community setting 

• Intervention Name: 

RehaCom program of 
attention training  

• Study Type:  Preliminary 
Study 

• Domain Target:  Auditory 
Hallucinations 

• Intervention Task:  
Computer-based training 
program aimed at improving 

their attentional processes 

• Manual: No 

• Hardware: Not recorded 

• Software: Not recorded 

• Immersion: Not recorded 

• Intervention Dosage: Phase 
one (8 sessions – one x day, 
two x week.   
 

Feasibility and Acceptability 

• Eligibility – 80 participants 

• Attrition – EG (12/20), CG 
(12/20) at intervention 

• Personalisation – No 

Technology: not recorded 

Clinical impacts 

• Significant difference: Yes 

• BPRS positive symptoms – 
sig. improvement between 
the pre and post 
assessments.  

• PSYRATS – sig. 
improvements in frequency, 
location, loudness, beliefs  
about origin of voices,  
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Phase two (four sessions). 
Phase three (12 sessions) 

• Measurements: PSYRATS, 
BPRS, CPT-II, Cancellation 
Test, Dichotic Listening, 
Cancellation Test (Divided 
Attention), Dichotic Listening 
(Divided Attention), Color 
Trail Test, WCST 

• Timepoints: Pre intervention 
and post intervention 

amount of negative content, 
amount of distress, level of 
disruption to life caused by 
voices and ability to control 
the voices.   

• Five out of eight in the EG, 
reported that hallucinations 
had stopped by the end of the 
training.  

• Cancellation Test – EG 
showed a sig. reduction in the 
number of errors committed 
in divided attention conditions 

• Dichotic Listening Test – sig. 
reduction in the number of 
errors during the when 
attention was undivided. 
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• WCST – sig. reduction in the 
percentage of errors, 
percentage of perseverative 
errors, and number of 
categories completed.  

29.  
Stefaniak et 
al. (2017) 

The main 
objective of the 
proposed 
cognitive 
behavioural 
therapy (CBT) 
was to reduce 
emotional 
discomfort and 
functioning 
limitations 
associated with 
the symptoms.  

• Sample size: 1 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: Poland 

• Data collection: 
Outpatient setting 

• Intervention Name: Use of 
an avatar 

• Study Type: Case Study 

• Domain Target: Auditory 
Hallucinations 

• Intervention Task: Serious 
games are video games with 
a primary purpose to promote 
well-being 

• Manual: No 

• Hardware: Computer 
monitor 

• Software: Video Games 

• Immersion: Not recorded 

Feasibility and Acceptability 

• Eligibility – Not provided.  

• Attrition – No dropouts.  

• Personalisation –Yes 

Technology: not recorded 

Clinical impacts 

• Significant difference: Not 
applicable 

Follow up - patient confirmed 
reduced frequency of 
hallucinations and being coping 
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• Intervention Dosage: 20 
sessions 

• Measurements: Feedback 

• Timepoints: Six month 
follow up 

mechanisms during periods of 
aggravation 

30.  Craig et 
al. (2018) 

To test the 
clinical efficacy 
of AVATAR 
therapy  

compared with 
supportive 
counselling.   

• Sample size:  150 

• Population type: 
Psychosis 

• Comparison/control:  
Yes (EG: 75 CG: 75) 

• Location: UK 

• Data collection: 
Community setting 

• Intervention Name: 
AVATAR therapy 

• Study Type:  Single blind 
RCT 

• Domain Target:  Auditory 
Verbal Hallucinations 

• Intervention Task:  
Participants facing their 
avatar (therapist) on a 
computer monitor and 
interacting with them, leading 
to a change in a severity,  
 
 

Feasibility and Acceptability 

• Eligibility – 369 assessed for 
eligibility 

• Attrition – EG (12/75), CG 
(14/75) at 12 weeks, EG 
(18/75), CG (17/75) at 24  
weeks  

• Personalisation –Yes 

• There was no evidence of 
any adverse events 
attributable to either therapy 

Technology: not recorded 
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malevolence, and frequency 
of voices. 

• Manual: Yes 

• Hardware: Computer 
monitor 

• Software: Avatar creation 

• Immersion: not recorded 

• Intervention Dosage: 50-
min session per week x six 

• Measurements: PSYRATS, 
PSYRATS-AH, PSYRATS-
DEL, BAVQ-R, VAAS, VPDS,  
SAPS, SANS, DASS-21,  
CDS, RSES, MANSA, MAP 

• Timepoints: Baseline, 12 
weeks, 24 weeks 

Clinical impacts 

• Significant difference: Yes 

• 12 weeks – reduction in 
PSYRATS–AH total score 
was sig. greater for AVATAR 
therapy compared to 

supportive counselling.  

• 12 weeks – sig. differences in 
reductions in BAVQ-R–
Omnipotence, VAAS–
Acceptance, and VAAS–

Action 

• 24 weeks – improvements in 
the scores on PSYRATS-AH, 
BAVQ, and VAAS in the 
AVATAR group were 

maintained 
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31. 
Dellazizzo 
et al. (2018) 

Developing 
and testing a 
novel 
experiential 
avatar 
treatment to 
gain control 
over their 
symptoms.  

• Sample size:  1 

• Population type:  
Schizophrenia 

• Comparison/control: 
No 

• Location: Canada 

• Data collection: 
Community setting 

• Intervention Name: Avatar 
therapy 

• Study Type: Case Study 

• Domain Target:  Auditory 
Verbal Hallucinations 

• Intervention Task: Avatar 
(which closely resembles the  
participant’s ‘persecutor’) 
was voiced by the psychiatrist 
in real time and confronted  

the participant with their 
hallucinations. 

• Manual: No 

• Hardware: Samsung Gear 
HMD 

• Software:  Avatar creation; 
Morph3D character system, 
BehaVR software, Unity 

• Immersion: yes 

Feasibility and Acceptability 

• Eligibility –   not applicable 

• Attrition – not recorded 

• Personalisation –Yes 

Technology  

• Presence – 75% 

Clinical impacts 

• Significant difference: Yes 

• There were reductions of 
24% on the total PANSS 

• There were reductions of 
75% on depressive 
symptoms 

• Improvements remained 
stable at the three month 
follow up 
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• Intervention Dosage: one 
pre-session, six session x 45 
min 

• Measurements:  PSYRATS, 
PANSS, BDI-II 

• Timepoints: Baseline, post-
intervention, three months 

32. 
Dietrichkeit 
et al. (2018) 

Two cases 
from an 
ongoing study 
are discussed, 
in order to 
investigate 
feasibility and 
benefit from a 
VR intervention 
to improve 
delusions.  

• Sample size:  2 

• Population type:  
Schizophrenia 

• Comparison/control: 
No 

• Location: Germany 

• Data collection: Not 
provided 

• Intervention Name: VR 
intervention 

• Study Type: Case Studies 

• Domain Target:  Auditory 
Verbal Hallucinations 

• Intervention Task:  VR 
scenarios 

• Manual: No 

• Hardware: Oculus Rift D2 

• Software: Unity 

• Immersion: No 

Feasibility and Acceptability 

• Eligibility – Not applicable 

• Attrition – No dropouts  

• Personalisation – No 

Technology 

• Case one - total SSQ score 
decreased in both paradigms 
across time. Participant did 
not report any signs of 
discomfort because of the VR 
intervention 
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• Intervention Dosage: 
Baseline session 1.5 hrs. 
Two intervention session x 
45-min. Post-diagnostic 
assessment one hour. 

• Measurements:  PANSS, 
PSYRATS, CAPE, SSQ 

• Timepoints: Pre and post 
intervention 

• Case two - SSQ total score 
increased by one point after 
the social paradigm; 
increased score on both the 
nausea and disorientation 
subscales. Participant 
suffered from nausea and 
opted to continue without the 
HMD. They rated the social 
paradigm less favourably and 
she did not like the graphics 

Clinical impacts 

• Significant difference: Not 
provided 

CASE ONE 

• PANSS total score 
decreased by 13 points.  
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• Recognition task - 52% of the 
two recognition tasks 
answered correctly.  

• Participant’s paranoia 
decreased by 15 points on 
the Paranoia Checklist and 
0.3 points on the positive 
symptom scale of the CAPE.  

CASE TWO 

• PANSS total score improved 
by nine points.  

• For the object paradigm, 
positive symptoms improved 
by 0.7 points on the relevant 
CAPE scale.  
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Recognition task - 62% of the 
two recognition tasks answered 
correctly.  

33. du Sert 
et al. (2018) 

Immersive VR 
was used to 
provide 
therapy to 
those patients 
experiencing 
auditory and 
verbal 
hallucinations.  

 

• Sample size:  19 

• Population type:  
Schizophrenia, 
Schizoaffective 
Disorder 

• Comparison/control: 
No 

• Location: Canada 

• Data collection: 
Community setting 

• Intervention Name:  VR-
assisted therapy 

• Study Type:  Randomised 
partial cross over trial 

• Domain Target:  Auditory 
Verbal Hallucinations 

• Intervention Task:  Patients 
created an avatar, which best 
resembled the most 
distressing person/entity that 
was the source of a 
malevolent voice 

• Manual: Yes 
 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition – (4/19) during 
intervention  

• Personalisation –Yes 

Technology 

• Participants rated their avatar 
credible enough to make 
them feel in presence of their 
persecutor.  
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• Hardware:  Roland AIRA VT-
3, Samsung GearVR HMD, 
Samsung Galaxy S6 

• Software:  Unity, Morph3D 
Character System 

• Immersion: Yes 

• Intervention Dosage: one 
pre session & six x 45-min 
session 

• Measurements: PSYRATS, 
BAVQ-R, PANSS, BDI-II, Q-
LES-Q-S 

• Timepoints: Pre 
intervention, post intervention 
and follow up 

Clinical impacts 

• Significant difference: Yes  

• Concerning VRT sessions, 
there was no significant 
relationship between the 
number of therapy sessions 

and clinical outcomes (p < 
0.05).  

• PSYRATS - a reduction of 
AVH symptoms (p < 0.01)  

• Beliefs about voices 
improved sig. both for the 
related beliefs of 
omnipotence and 
malevolence (p < 0.05). 

• Sig. reductions were found 
for the distress related to 
AVH (p < 0.001).  
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• PANSS and depressive 
symptoms reduced (p < 
0.05). 

• QoL improved (p < 0.05).  

• The effects of VRT on AVH 
and related beliefs were large 
(PSYRATS total: Cohen's d = 
1.0; PSYRATS-distress d = 
1.2; BAVQ-R: d = 0.7).   

• Sig. decreases in anxiety as 
well as fear occurred during 
VRT beginning at Week four. 

34.  
Stefaniak et 
al. (2019) 

A pilot study on 
avatar therapy, 
targeting 

chronic 
auditory 
hallucinations.  

• Sample size:  23  

• Population type: 
Schizophrenia  

• Comparison/control: 
Yes (EG: 13 CG: 10) 

• Location: Poland 

• Intervention Name: 
AVATAR therapy 

• Study Type: Pilot Study 

• Domain Target: Auditory 
Hallucinations 

• Intervention Task: Patient 
hallucinations relationship 

Feasibility and Acceptability 

• Eligibility – Not provided 

• Attrition – No dropouts 

• Personalisation –Yes 

Technology: Not recorded 
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• Data collection: Not 
recorded 

was modified by using 
dialogues with the use of the 
avatar 

• Manual: No 

• Hardware: Computer 
monitor 

• Software: Not recorded 

• Immersion: Not recorded 

• Intervention Dosage: 80 
sessions 

• Measurements: PSYRATS, 
VPDS 

• Timepoints: Pre 
intervention, post intervention 
and follow up 

 
 

Clinical impacts 

• Significant difference: Yes 

• PSYRATS auditory 
hallucinations – statistically 
sig. improvement at follow up.  

• statistically sig. decrease in 
scores was observed in most 
PSYRATS-AH items.  

• PSYRATS-AH follow up – 
decrease in scores.  
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35.  Rus-
Calafell et 
al. (2020) 

The aim of this 
study is to 
assess the 
sense of voice 
presence in a 
psychological 
therapy for 
distressing 
auditory 

hallucinations.  

 

• Sample size: 39 

• Population type:  
paranoid 
schizophrenia (29); 
schizoaffective 
disorder (6); 
unspecified psychosis 
(1); depression 3 with 
psychotic symptoms 
(3) 

• Comparison/control: 
No 

• Location: UK 

• Data collection: Not 
recorded.  

• Intervention Name: 
AVATAR therapy 

• Study Type: RCT 

• Domain Target: Anxiety 
reduction 

• Intervention Task:  Virtual 
embodiment of the voice-
hearing experience. This 
allows the user to visualise 
their persecutory voice and 

take part in “face-to-face” 
dialogue in real time.  

• Hardware: not recorded 

• Software:  Avatar creation 

• Immersion: No 

• Intervention Dosage: One 
introductory session & 50-
min session per week x 6 

Feasibility and Acceptability 

• Eligibility – 44 

• Attrition – 5/44  

• Personalisation – Yes 

Technology  

• Mid to high levels of sense of 
presence (> ten) were 
reported consistently across 
the therapy 

Clinical impacts  

• Statistically sig. reductions in 
paranoid attributions and 
self-reported levels of anxiety  
were observed between the 
first and last session.  
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• Measurements:  PSYRATS-
AH, BAVQ-R, SSPS, SUS, 
VAS  

• Timepoints: 12 week follow 
up assessment 

PSYRATS total and frequency of 
voices, explaining 24% and 28% 
of the total variance.  

36. 
Dellazizzo 
et al. (2021) 

A pilot 
randomized 
comparative 
trial evaluating 
the short and 
long-term 
efficacy of VR-
assisted 
therapy over 
CBT for 
patients with 
schizophrenia.  

 

• Sample size:  74  

• Population type:  
Schizophrenia 

• Comparison/control: 
Yes (EG: 37, CG: 37) 

• Location: Canada 

• Data collection: Not 
provided.  

• Intervention Name: VR-
assisted therapy 

• Study Type: Pilot RCT 

• Domain Target: Refractory 
voices 

• Intervention Task: 
Participants interacted with 
an avatar in a separate room 
from the therapist controlling 
it 

• Manual: Yes 

 

 

 

Feasibility and Acceptability 

• Eligibility – 103 

• Attrition – EG: 9/37, CG: 3/37 

• Personalisation – Yes 

Technology: none recorded 

Clinical impacts 

• Significant difference: Yes 

• Findings showed that both 
interventions produced 
significant improvements in 
depressive symptoms and  
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• Hardware:  Samsung Gear 
VR HMD, Oculus Rift HMD,  

• Software:  Unity 3D, Morphy 
3D Character System, 
Roland AIRA VT-3 (voice 
transformer), SALSA with 
RandomEyes Unity 3D 
extension (lip 
synchronization) 

• Immersion: yes 

• Intervention Dosage: nine 
weekly sessions (one avatar 
creation session & eight 
therapy sessions).  

• Measurements:  PSYRATS-
AH, BAVQ-R, BDI-II, PANSS, 
Q-LES-Q-S 
 

AVH severity. VRT did 
achieve larger effects 
particularly on overall AVH.  

• Results suggested a 
superiority of VRT over CBT 
on affective symptoms.  

• VRT also showed significant 
results on persecutory beliefs 
and QoL - effects were 
maintained up to the one-
year follow-up.  
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• Timepoints:  Baseline, post 
therapy and three months, six 
months, twelve months 

37.  Gega et 
al. (2013) 

Explore the 
feasibility of the 
VE system as a 
therapy tool 
when used 
during a single 
session 
halfway 
through a 12-

week CBT 
intervention.  

• Sample size:  6 

• Population type: 
Psychosis 

• Comparison/control: 
No 

• Location: UK 

• Data collection: 
Outpatient service 

• Intervention Name: The VE 
system 

• Study Type:  Case Series 

• Domain Target:  Social 
Anxiety and Paranoia 

• Intervention Task:  Virtual 
environments with which 
patients interact from a library 
of 100 specially scripted 
video clips that last two–ten  

minutes and depict a variety 
of social situations. 

• Manual: No 
 

 

 

Feasibility and Acceptability 

• Eligibility – not provided 

• Attrition – no dropouts  

• Personalisation –Yes 

Benefits/positive aspects 

• Participant one – confidence 
about going to the pub and 
socializing with people 
increased by 30%, from the 
beginning of the first in virtuo 
behavioral experiment to 
50% at the end of the last 
experiment.   

• Participant six – VE system 
was useful because the clips 



 

261 

• Hardware: Video-processing 
unit with a camera, a 
computer, video recorder, 
screen monitor. 

• Software: virtual 
environment video clips 

• Immersion: No 

• Intervention Dosage: One 
session (60-min) 

• Measurements: Feasibility 
and Acceptability 

• Timepoints: One session 

were not as overwhelming as 
real life.  

Hindering aspects:  

• Participant three was initially 
skeptical as to whether 
‘taking to a video’ was going 
to make him feel anxious.   

• Participant four said that he 
felt better without safety 

behaviors during his virtual 
social encounters. However, 
he predicted that this may not 
be the same in reality.  

• Participant five and six stated 
that seeing oneself interact 
live on screen was unusual.  

• Participant six said that using 
the VE system was an 
enjoyable experience. 
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However, they felt that 
meeting a therapist face-to-
face would be more helpful.  

Technology: see above  

Clinical impacts 

• Significant difference: Not 
applicable 

38. Pot-
Kolder et al. 
(2019) 

Investigated 
the effects of 
virtual-reality-
based 
cognitive 
behavioural 
therapy (VR-
CBT) on 
paranoid 
thoughts and 

• Sample size: 116 

• Population type: 
Psychosis 

• Comparison/control: 
Yes (EG: 58 CG: 58) 

• Location: The 
Netherlands 
 
 

 

• Intervention Name: Virtual 
reality based cognitive 
behavioural therapy (VR-
CBT) 

• Study Type:  Single blind 
RCT 

 
 
 
 

Feasibility and Acceptability   

• Eligibility – 858 assessed of 
eligibility 

• Attrition – EG (11/58), CG 
(5/58) at 6 month follow up 
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social 
participation.  

• Data collection: 
Outpatient 

• Domain Target:  Paranoid 
Ideation & Social Avoidance 

• Intervention Task:  An 
individualised case 
formulation guided exposure 
to idiosyncratic social 
environmental cues that 
elicited fear, paranoid 
thoughts, and safety 
behaviours. 

• Manual: Yes 

• Hardware:  Vizard software, 
Logitech F310 Gamepad, 
Sony HMZ-T1/T2/T3 HMD 

• Software: Not recorded 

• Immersion: Not recorded 

• Intervention Dosage: One 
hour x 16 session = eight-12 
weeks total 

o One participant drop 
out due to 
cybersickness 

• Personalisation –Yes 

• Therapists had “good” to 
“very good” adherence to the 
protocol and CBT quality.  

Technology 

• Participants felt sufficiently 
present in the virtual 
environments on all three 
subscales of the group 
Presence Questionnaire 

• Two participants found the 
HMD too uncomfortable and 
dropped out at session five 
and six respectively.  
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• Measurements: Experience 
Sampling Method, Paranoid 
Thoughts Scale, Safety 
Behaviour Questionnaire –  
Persecutory Delusions, 
SIAS, BDI, MANSA, SOFAS, 
Internalized Stigma of Mental  
Illness, DACOBS, BCSS, 
SSQ 

• Timepoints: Pre 
intervention, post intervention 
and follow up (six months) 

• One participant experienced 
nausea and dropped out after 
session two.  

• VR-CBT group used less 
safety behaviour and 
reported fewer social 
cognition problems, 
compared to the CG. This led 
to less paranoid ideation.  

Clinical impacts 

• Significant difference: Yes 

• Participants felt sufficiently 
present in the virtual 
environments.  

• Baseline and the post-
treatment assessment - a 
large reduction in momentary 
paranoia in the VR-CBT 
group, whereas a slight 
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increase was noted in the 
CG.  

• A sig. larger decrease in 
momentary anxiety was 
noted in the VR-CBT group 
than in the control.  

• Compared with the CG, use 
of safety behaviours 
decreased significantly in the 
VR-CBT group at both the 
post-treatment and follow-up 
assessment.  

• Post-treatment and follow-up 
assessments - levels of ideas 
of persecution and social 
reference were sig. lower in 
the VR-CBT group compared 
to the CG.  
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• The VR-CBT group had 
improvements in self-
stigmatisation and social 
functioning at follow-up.  

• Individuals who received VR-
CBT used less safety 
behaviour and reported fewer 
social cognition problems 
than did those in the CG, and 
in turn experienced less 
paranoid ideation.  
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39.  Chavez 
et al. (2020) 

Assessment of 
the feasibility of 
delivering VR 
meditation one 
session on 
homeless 
youth.  

 
 

• Sample size: 29 

• Population type: 
Schizophrenia (1/29), 
Bipolar Disorder (4/29) 

• Comparison/control: 
Yes 

• Location: USA 

• Data collection: Not 
recorded 
 

• Intervention name: Virtual 
reality meditation 

• Study Type:  Pilot 
randomised controlled trial of 
feasibility 

• Domain Target:  Anxiety and 
physiological stress 

• Intervention Task:   Guided 
Meditation VR – participants 
asked to complete a guided 

meditation, by viewing 
natural scenes in a 360 
format. VR Imagery – viewing 
historical images and text 
(looking glass VR) 

• Manual: No 

• Hardware:  Oculus Go 
headset 

• Software: Not recorded 

Feasibility and Acceptability 

• Eligibility – 35 screened for 
eligibility 

• Attrition – two lost during 
follow up (VR meditation 
condition) 

• Personalisation – No 

• Feedback - all reported 
interest in future use.  

 

Technology 

• Feedback - “presence” was 
high in both groups.   

Clinical impacts 

• Significant difference:  

• VR meditation group reported 
that their stress had 
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• Immersion: Yes (this was 
measured as well) 

• Intervention Dosage: Two 
visits. 2nd visit: ten-15 
minutes 

• Measurements: Feasibility 

feedback (open ended 
questions), STAI-6, salivary 
cortisol 

• Timepoints: Pre intervention 
and post intervention 

“dropped” or that they felt 
“calm.”  

• Amongst completers, mean 
anxiety scores declined in all 
groups, with the greatest 
difference observed in the VR 
meditation group.  

• No sig. differences between 
the VR meditation group and 
other groups in pre and post 
differences for anxiety or 
cortisol outcomes.  

40. Tan et 
al. (2020) 

This study 
aimed to 
examine the 
effects and 
feasibility of a  

• Sample size: 41 

• Population type:  
Bipolar Disorder (n = 
11, 27.5%) and 
schizophrenia (n = 6, 
15%).  

• Intervention Name: Virtual 
reality-based stress 
management programme (V-
DESSERTS) 

• Study Type:  A pilot 
randomised controlled trial 

Feasibility and Acceptability 

• Eligibility – 67 assessed for 
eligibility  

• Attrition – 2/41 (both 
participants from EG) 

• Personalisation – No 
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virtual screen-
based stress 
management 
programme (V-
DESSERTS) 
on inpatients 
with mental 
disorders.  

• Comparison/control: 
Yes (EG: 20, CG: 21) 

• Location: Singapore 

• Data collection: 
Inpatient setting 

•  

• Domain Target: Stress 
management 

• Intervention Task:   
Participants asked to view 
videos targeting relaxation 
i.e. imagery and breathing 
techniques.  

• Manual: No 

• Hardware:  iTV Goggles 
Wide View 3D+  

• Software: Not known  

• Immersion: Not recorded 

• Intervention Dosage:  Two 
sessions (40 mins each) 

• Measurements:  PSS, 
NSRS, PRS, KSMMQ and 
participants’ perception of the 
programme. 

• Participants agreed or 
somewhat agreed:   
1. Programme was useful 
and comprehensive 2. 
Device was fun and 
interesting 3. Programme 
duration was suitable 4. They 
would recommend it to other 
patients.  

Technology 

• One participant felt that the 
iTVGoggles irritated their 
eyes 

• One participant stated that 
the iTVGoggles were slightly 
uncomfortable for those who 
wear glasses 
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Physical: Blood pressure, 
heart rate and skin 
temperature 

• Timepoints:  Pre 
intervention and post 
intervention 

• One participant wanted more 
sessions with the goggles.  

Clinical impacts 

Significance 

• EG had sig. lower NSRS 
scores compared to CG for 
both sessions. However not 
observed with the PSS.  

• EG had sig. higher skin 
temperature scores (i.e. 
lower objective stress) than 
did the participants in the CG 
at Session one but not at 
Session two. However, there 
was no sig. mean difference 
in the post-test scores for HR, 
systolic BP or diastolic BP for 
either session.  
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• EG reported sig. higher 
perceived relaxation at 
session one and session two 
than CG. EG reported a sig. 
greater improvement in 
knowledge about stress and 
medication management at 
session one and session two. 

41. Veiling 
et al. (2021) 

To investigate 
the immediate 
impact of VR 
relaxation on 

short-term 
effects on 
perceived 
stress and 
symptoms and 
negative and 
positive 

• Sample size: 50 

• Population type: 
Psychiatric disorders 
(Bipolar Disorder: 13, 
Psychotic disorder: 6) 

• Comparison/control: 

Yes (EG: 25, CG: 25) 

• Location: The 
Netherlands 

• Data collection: Not 
recorded.  

• Intervention Name:  VR self-
management relaxation tool 
(VRelax) 

• Study Type: RCT 

• Domain Target:  Negative 
and positive affective states 
and short-term effects on 
perceived stress and 
symptoms.  
 

Feasibility and Acceptability 

• Eligibility – 81 

• Attrition – 1/50 

• Personalisation – No 

Technology:  

• SSQ: Several participants 
reported cybersickness 

• Two stopped using VRelax 
because of nausea and 
dizziness.  
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affective 
states.  

 

• Intervention Task:  VR 
Relax (360 videos) vs 
standard relaxation (audio).  

• Participants asked to watch 
‘relaxing’ 360 videos of the 
beach and mountain view for 
example.  

• Manual: Yes 

• Hardware:  Samsung Galaxy 
S6, S7, Samsung Gear VR 

HMD, headphones 

• Software:  360 videos 

• Immersion: Yes 

• Intervention Dosage: Ten 
days 

• Measurements:  VAS, BAI, 
GPTS, IDS-SR, PSS, SSQ 
 
 

• Scores reduced post VRelax 
intervention compared to pre 
VRelax intervention.  

Clinical impacts 

• Significant difference: Yes 

• Both VRelax and standard 
relaxation exercises led to a 
statistically sig. improvement 
of all negative and positive 
affective states.  

• VRelax resulted in a 
significantly greater reduction 
of total negative affective 
state, compared to the 
standard relaxation.  

• VRelax had a stronger 
beneficial impact on 
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• Timepoints:  Pre and post 
intervention 

momentary anxiety, sadness, 
and cheerfulness. 

42. Jo et al. 
(2018) 

The main 
purpose of the 
current study 
was to 
examine the 
effects of VRE 
using Nintendo 
Wii-Fit. 

• Sample size:  4 

• Population type: 
Schizophrenia 

• Comparison/control: 
No 

• Location: South 
Korea 

• Data collection: 
Inpatient setting 

• Intervention Name: Virtual 
reality exercise (VRE) 

• Study Type:  Case Studies 

• Domain Target:  Exercise 
Therapy 

• Intervention Task:  
Nintendo Wii-Fit program 
detects participants’  
movement and transmits 
participants’ movement data 
to the Wii console 

• Manual: No 

• Hardware: Nintendo Wii-Fit 

• Software: Not recorded 

• Immersion: Not recorded 

Feasibility and Acceptability 

• Eligibility – Four participants  

• Attrition – 2/4 

• Personalisation – No 

Technology: not recorded 

Clinical impacts 

• Significant difference: Not 
provided 

• There were positive changes 
with regards to the upper 
body strength, upper and 

lower body flexibility, 
cardiovascular endurance, 
and agility/dynamic balance 
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• Intervention Dosage: three 
x weekly for 35-min. Eight 
weeks 

• Measurements: Physical 
Fitness 

• Timepoints: Baseline, 
intervention, and post 
intervention baseline 

• Slight improvement in 
mobility in the ten-metre 
walking test 

• Little to no desired changes 
were observed in lower body 
strength in the SFT 

43. Tuente 
et al. (2020) 

The aim is to 
investigate the 
effectiveness 
of VRAPT on 
aggressive 
behaviour on a 
forensic 
population.  

 

• Sample size: 128 

• Population type:  
Schizophrenia (EG: 
12/128, CG: 14/128)  
Schizoaffective 

Disorder (CG: 2/128) 
Delusional disorder 
(CG: 2/128) 
Psychotic disorder not 
otherwise specified  
 

• Intervention Name:  Virtual 
Reality Aggression 
Prevention Therapy (VRAPT)  

• Study Type: RCT 

• Domain Target: Aggression 

• Intervention Task: 
Personalised role plays and 
exposure exercises  

• Manual: Yes 
 

 

Feasibility and Acceptability 

• Eligibility – not recorded  

• Attrition – 13/128 

• Personalisation – Yes 

• No serious adverse events 
were reported  

• One adverse event was 
reported 
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(EG: 6/128, CG: 
4/128) 

• Comparison/control: 
Yes (EG: 64, CG: 64) 

• Location: The 
Netherlands 

• Data collection: 

inpatient setting 

• Hardware: Oculus Rift 2, 
headphones 

• Software:  Unity software by 
CleVR BV 

• Immersion: Yes 

• Intervention Dosage: 16 
sessions (1 hour each) x 8 
weeks 

• Measurements:   
Aggression, SDAS, AVL, 
BIS-11, BDHI-D, NAS-PI, 
STAXI-2, RPQ, HIBT, CTQ-
SF, IPQ, heart rate, galvanic 
skin response 

 

 
 
 

• Most participants valued 
VRAPT as an addition to their 
current treatment.  

• Half experienced positive 
changes in their daily life.  

• For those who did drop out of 
treatment, the majority of 
people did so for reasons not 
related to VR. 

Technology  

• Participants felt moderately 
present in the virtual 
environments on all three 
subscales of the IPQ.  
 

Clinical impacts 

Significant difference: Yes.  
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• Timepoints: Pre 
intervention, post intervention 
and follow up (3 months) 

• Self-reported aggression 
decreased both in the EG and 
the CG (non-sig.), but there 
was no effect of VRAPT 
treatment.  

• Aggression subscales/ total 
scores - EG group improved 
more than the CG group.  

• Improvements were not 
maintained at three-month 
follow-up.  

Clinical:  Anxiety Visual Analogical Scale (VAS), Beck Anxiety Inventory (BAI), Beck Depression Inventory (BDI), Beck 
Depression Inventory II (BDI-II),  Brief Psychiatric Rating Scale (BPRS), Brief Core Schema Scales (BCSS), Calgary Depression 
Scale (CDS), Clinical Global Impression-Improvement (CGI-I), Clinical Global Impression-Severity (CGI-S),  Cognitive Style 
Questionnaire-Short Form (CSQ-SF), Community Assessment of Psychic Experiences (CAPE), Depression Anxiety and Stress 
Scale (DASS-21),  Ecological Momentary Assessment (ESM), Green Paranoid Thought Scale (GPTS), Hamilton Depression 
Rating Scale (HAM-D),   Hinting task , Knowledge on Stress and Medication Management Questionnaire (KSMMQ), Inventory of 
Depressive Symptomatology-Self Report (IDS-SR), Maudsley Addiction Profile (MAP), Mini Mental  State Examination (MMSE), 
Mini International Neuropsychiatric Interview Plus (MINI PLUS),  Numeric Stress Rating Scale (NSRS), Obsessive-compulsive  
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and depression questionnaire (POD),   Perceived Relaxation Scale (PRS), Perceived Stress Scale (PSS), Positive Affect 
Negative Affect Scale (PANAS), Positive and Negative Syndrome Scale (PANSS), Psychotic Symptom Rating Scale (PSYRATS), 
Auditory hallucinations subscale (PSYRATS–AH), Symptoms Rating Scale–Delusions (PSYRATS-DEL), Revised Beliefs about 
Voices Questionnaire (BAVQ-R),  Social Interaction Anxiety Scale (SIAS), Schedule for the Assessment of Positive Symptoms 
(SAPS), Schedule for the Assessment of Negative Symptoms (SANS),  State Social Paranoia Scale (SSPS), Strait-Trait Anxiety 
Inventory-6 (STAI-6), WEMWBS, Zung Depression Rating Scale (ZDRS) Psychosocial:  Birchwood Insight questionnaire (BIS),  
EuroQol Group Quality of Life measure – five dimensions (EuroQual 5-D), Global assessment functioning scale (GAF), 
Lancashire Quality of Life Profile (LQoLP), Manchester Short Assessment of Quality of Life (MANSA), Personal and Social 
Performance Scale (PSP),  Quality of Life Enjoyment and Satisfaction Questionnaire-Short Form (Q-LES-Q-S), Relationship 

Change Scale (RCS), Rosenberg self-esteem (RSES), Social Autonomy Scale (EAS), Social Avoidance and Distress Scale 
(SADS), Social Behavior Scale (SBS),  Social Cognition Screening Questionnaire (SCSQ), Social Functioning Scale (SFS), 
Social Perception and Knowledge – (PerSo), The Schizophrenia questionnaire for Quality of life (S- QoL), The self-esteem rating 
scale (SERS), The Stroop Colour and Word Test (SCWT), Voice Acceptance and Action Scale (VAAS), Voice Power Differential 
Scale (VPDS) Social Cognition/Social Functioning:  Assertion Inventory (AI),  Baren-Cohen Mind in the Eyes Test (BCMET), 
Bell-Lysaker Emotion Recognition Task (BLERT), Emotional perspective-taking (EPT),  Empathic Accuracy Task (EAT), Female 
Emotion Recognition – (TREF),  Frontal Assessment Battery (FAB), Movie for the Assessment of Social Cognition (MASC-VF),  
Rapid Visual Processing (RVP), Reading the Mind in the Eyes Test (RMET), Simulated Social Interaction Test (SSIT),  Social 
Autonomy Scale (EAS), Social and Occupational Functioning Assessment Scale (SOFAS), Social Anxiety and Distress Scale 
(SADS),  Social Dysfunction and Aggression Scale (SDAS), Social Problem Solving Inventory-Revised (SPSI-R),  



 

278 

Trail Making Test (TMT), The Awareness of Social Inference Task (TASIT),  Theoretical Domains Framework—Domain Four 
(TDF—D4), Theoretical Domains Framework—Domain Eight (TDF—D8), Theoretical Domains Framework—Domain Four 
(TDF—D9), Theory of Mind-15 (ToM-15),  Tower of London (ToL), Wisconsin Card Sorting Test (WCST), Wisconsin Card Sorting 
Test — Computer Version 4 (WCST-CV4) Cognition:  Auditory Verbal Learning Test (K-AVLT), Brief Neuropsychological 
Cognitive Examination (BNCE),  Continuous Performance Test II (CPT-II), Davos Assessment of Cognitive Biases Scale 
(DACOBS),  Digit Vigilance Test (DVT),  MATRICS Consensus Cognitive Battery (MCCB), Questionnaire of Cognitive and 
Affective Empathy (QCAE), The neurobehavioral cognitive status examination (Cognistat),  National Adult Reading Test (NART), 
The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS), Rey–Osterrieth Complex Figure Test 
(RCFT) Rivermead Behavioural Memory Test (RBMT),  Simpson-Angus Rating Scale (SARS), Wechsler Adult intelligence Scale 

3rd edition (WAIS-III), Vocational Cognitive Rating Scale (VCRS) Usability:  Simulator sickness questionnaire (SSQ), Training 
Experience Questionnaire (TEQ), Volitional questionnaire (VQ), Barnes Akathisia Rating Scale (BARS), Trower's Rathus 
Assertiveness Schedule (RAS), Ambiguous Intentions Hostility Questionnaire (AIHQ),  Category Fluency Test (CFT), Observed 
Tasks of Daily Living Test (OTDL),  Aggression Questionnaire (AVL), Barratt Impulsiveness Scale (BIS-11), Buss-Durkee Hostility 
Inventory-Dutch (BDHI-D), Novaco Anger Scale and Provocation Inventory (NAS-PI), State-Trait Anger Expression Inventory-2 
(STAXI-2), Reactive-Proactive Questionnaire (RPQ), Hostile Interpretation Bias Task (HIBT), Child Trauma Questionnaire-Short 
Form (CTQ-SF), Igroup Presence Questionnaire (IPQ), , Sense of Presence Scale (SUS).  
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4.3.3 Quality assessment  

Below are the results for the quality assessment using the MMAT (Hong et al., 
2018).  

Table 16: Quality assessment results   

Study design Number of 

studies (%) 

MMAT score distribution 
0 25 50 75 100 

RCT 20 (46.5) - - 1 9 10 

Feasibility studies 4 (11.6) - - - 1 3 

Pilot studies  5 (11.6) - - 2 2 1 

Case 
series/studies 

7 (16.3) - - 3 2 2 

Experimental 
research design  

3 (7) - - - 2 1 

Observational 
Study 

1 (2.33) - - - 1 - 

Preliminary study 1 (2.33)  - - - 1 - 

Proof of concept 
study 

1 (2.33) - - -  1 

Follow up study 1 (2.33) - - - 1 - 

 

4.3.4 Primary outcomes 

 

4.3.4.1 Feasibility and acceptability of VR interventions 
 

4.3.4.1.1 Recruitment, retention, and attrition 
 

17 studies provided information on recruitment and retention. On average, 
71.1% of those who were eligible, provided consent to take part. There was 
an average 88.8% retention rate amongst those studies. 62.8% (n=27) of 
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studies reported participant attrition:  13 studies provided reasons as to why. 
Of these 13 studies, 12 of them provided numerical information as to why 
participants dropped out. From 13 studies, reasons included:  

• Participants were either unable to or no longer willing to continue with 
the intervention (52.6%) 

• Participants experienced deterioration in their mental and/or physical 
health, which rendered them unsuitable to continue with treatment 
(35.5%) 

• Participants no longer met the inclusion criteria and were therefore 
excluded (2.6%) 

• Participants’ changed address (3.9%) 
• There were technical issues (3.9%)  
• There was a lack of therapeutic alliance (1.3%).  

Twelve studies (28%) did not experience attrition, and 9.3% (n=4) of studies 
did not record any information on their participant recruitment.  

 
4.3.4.1.2 Feedback from participants and therapists 
 
17 studies (39.5%) recorded participant and/or therapist feedback on VR 
treatments. These studies collected feedback via non-standardised feedback 
forms/surveys (n=6), the Training Experience Questionnaire (TEQ) outcome 
measure (n=3), observations (n=6) and qualitative interviews and open-ended 
questions (n=3).  
 
The three studies used the TEQ to measure participants’ acceptability and 
feasibility (Humm et al., 2014; Smith et al., 2014; Smith et al., 2015). The TEQ 
uses a likert scale of 1-7. The average scores for each of the subscale were 
the following: 1) ease of use – 6.1 2) enjoyable – 6.5 3) helpful - 6.4 4) instilled 
confidence – 6 5) prepared for interview– 6.  
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When reviewing the self-reported measures, participants consistently 
provided positive feedback. These outcome measures collected feedback on 
various aspects of feasibility, acceptability, and usability, from intervention 
length, difficulty, ease of use and commitment, interest, and satisfaction.  
 
Adery et al. (2018) found that 94% of participants reported some level of 
satisfaction with the intervention, 81% stating that they would recommend it to 
others. This was reiterated by Rus-Calafell et al. (2014): participants reported 
a high level of satisfaction with the intervention. Bell and Weinstein (2011) 
stated that the overall mean of participants’ responses was 4.3 (1-5 Likert 

scale), whilst Nijman et al. (2020) stated that the overall mean score was 7.9 
(1-10 scoring). Thompson et al. (2020) found that the average acceptability 
score for each session was 22.67 (1-25), and for each questionnaire item, it 
was 4.5 (1-5). Tan et al. (2020) found that participants agreed or somewhat 
agreed, the programme to be beneficial. Ku et al. (2007) found that evaluated 
usefulness was scored as 6.3 (out of 10), subject’s interest was scored as 7.3 
(out of 10), subject’s anxiety reduction was scored as 5.7 (out of 10), and 
finally, subject’s willingness was scored as 7.5 (out of 10).  
 
Qualitative feedback and observations provided more detail as to the reasons 
why participants rated the interventions positively. Some participants felt that 
the intervention was stimulating and interesting and allowed them to improve 
their skills and knowledge (Bell and Weinstein, 2011).  Nijman et al. (2020) 
reported that participants found that the treatment fit their personal needs, 
leading to enhanced satisfaction and improved confidence.   
 
Two studies asked therapists to provide feedback on their experience of 
delivering the VR therapy. Pot-Kolder et al. (2018) found that the therapist 
reported good-very good adherence to the protocol. Nijman et al. (2020) found 
that therapists reported role-play exercises as the main strength of the VR 

intervention (67%), along with the opportunity to reflect on social situations 
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(50%). 67% felt that the VR software was adequate and was intuitive, and easy 
to work with. The main criticisms were the challenges faced regarding 
technical reliability and limitations of the software (83%). Half of the therapists 
believed that whilst the scenarios were relevant; they could be improved. 
Suggested improvements involved adding new features to the VR 
environment and making improvements to the functionality of the VR 
intervention.  
 
4.3.4.2 Efficacy of VR interventions 
 

4.3.4.2.1 Personalisation of VR interventions  
 

Personalisation of VR interventions has the potential to provide effective 
treatment to individuals at a faster rate, leading to better possible outcomes in 
the long term (Cancela et al., 2021). To the candidate’s knowledge, this is the 
first systematic review to assess personalisation as an outcome, in those VR 
treatments for people with psychosis.  

53.5% (23/43) of studies provided some degree of personalisation in their 
interventions. Of the 23 studies, 14 involved individual interventions, and nine 
involved group interventions. Table 17 outlines what personalisation entails 
and the characteristics which represent. Table 18 describes the studies that 
contained personalised interventions.  

 

Table 17: Personalisation assessment list*  

Target Personalisation for whom 

Individual  Personalisation is targeted at a specific individual 
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Group Personalisation is targeted at a particular group of 
people 

Aspects Of The 
intervention 

What is personalised 

Content The information provided.  

Delivery medium The medium by which the information is delivered 

Functionality What users can do with the information and interface  

*Adapted Fan and Poole (2006) and Kocaballi et al. (2019).  

 

All the articles that provided personalised VR interventions, did so through 
tailoring the interventions. Tailoring is a process by which the information, 
support and advice is individualised to the individual (Lustria et al., 2013). The 
process of tailoring involves an assessment of individual level characteristics 
(Ryan, Dockray and Linehan, 2019). From this, the information is either 
processed by a computer (i.e., via algorithms) or a human (i.e., a professional). 
Most articles used human tailoring to provide a personalised experience for 
participants (as seen in table 18). This involved dialogues between a health 
and social care professional and the participant, to ensure that the content and 
activities being discussed were tailored to the suit the individual’s needs.  
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Table 18: Personalisation features of included studies 

    

Author (year) Study aim Target Aspects of the Intervention   

Content Delivery Medium Functionality  

1. Craig et al. 
(2018) 

To test the 
clinical efficacy 
of AVATAR 

therapy 
compared with 
supportive 
counselling.  

Individual The therapist used their 
voice to communicate to 
the participant, via an 
avatar. Both were in a 
separate room.  

Avatar creation. 
Computer monitor. 
Video link.  Avatar 
dialogue was provided 
via MP3 player.  

The therapist could 
adjust the content 
based on the 

discussions.  

2. Dellazizzo et 
al. (2018) 

Developing and 
testing a novel 
experiential 
avatar treatment 

to gain control 

Individual The psychiatrist created a 
dialogue between the 
patient and the avatar. The 
words used, speech and 

Avatar creation – The 
Judge.  

The dialogue topics 
were based on the 
patients’ disclosed 
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over their 
symptoms.  

tone were controlled by the 
psychiatrist. 

thoughts and 
anxieties.  

3.  Dellazizzo 
et al. (2021) 

A pilot 
randomized 
comparative trial 
evaluating the 
short and long-
term efficacy of 
VR-assisted 
therapy over 
CBT for patients 
with 
schizophrenia.  

Individual  The patient sat in a 
separate room from the 
therapist. The therapist 
would converse with them 
via the avatar.  
 

Avatar creation – the 
face and voice were 
created by the 
participant to best 
represent the source of 
their most distressing 
voice. Programme Unity 
3D was used.  Samsung 
VR HMD and Oculus Rift 
HMD.  

The therapist could 
control the facial 
expressions of the 
avatar to express 
emotions that the 
patient could 
recognise.  

4. du Sert et al. 
(2018) 

The aim is to 
provide a VR 
assisted therapy 
to target auditory 
visual 
hallucinations in 

Individual The therapist induced a 
dialogue between the 
patient and the avatar.  

Avatar creation – Unity 
3D and the Morph3D 

was used along with 
voice transformer 
Roland AIRA VT-3. 
Samsung Gear 

The conversation was 
tailored to improve 

emotional regulation, 
assertiveness, and 
self-esteem. The aim 
was for the patient to 
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those with 
schizophrenia.  

VR/Oculus Rift HMD 
was used. Patients were 
asked to create an 
avatar that best 
represented the source 
of the malevolent voice. 
Each session was audio 
recorded.  

view the malevolent 
voice as more 
supportive and less 
abusive.  

5.  Gega et al. 
(2013) 

Explore the 
feasibility of the 
VE system as a 
therapy tool 
when used 
during a single 

session halfway 
through a 12-
week CBT 
intervention.  

 Patient entered the VE 
system, with the support of 
a psychologist. They were 
provided with a description 
of the scenes and 
characters before entering.  

VE system using video 
clips.  

Video clips could be 
restarted, paused and 
recorded, so patients 
could review them 
and discuss them.  
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6.  Geraets et 
al. (2020) 

This study 
examined 
whether 
treatment with 
virtual reality 
based cognitive 
behavioral 
therapy (VR-
CBT) for 
paranoia 
influences 
momentary 

affective states. 

Individual See Pot-Kolder et al. (2019) below. 

7. Humm et al. 
(2014) 

Assessing the 
effectiveness of 
a virtual-reality 
role-play 
utilizing  

Individual Participants took part in 
interview role plays.  

Molly Porter, which is an 
interview role simulation 
was used.  

Molly personalises 
the training 
experience for 
everyone based on 
their answers to the  
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PeopleSimTM 
technology – 
Training with 
Molly Porter. 

questions about their 
preferred job. 
Furthermore, Molly 
has a database of 
over 1000 video-
recorded questions 
for individuals that 
range from personal 
history to job duties.  

 

8. Leff et al. 
(2013) 

To encourage 
participants to 
engage in a 
dialogue with the 
avatar. 

Individual Both the therapist and 
patient were sat in separate 
rooms. They were faced 
with a computer monitor 
with the avatar on it.  

Avatar creation – the 
therapist could switch 
between the avatar’s 
voice and their voice. 
Each session was 
recorded on an MP3 
player.  

The patient was 
encouraged to have a 
dialogue with the 
avatar and stand up to 
them. They could also 
listen to the recording 
of the  
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session in their own 
time.  

9. Nijman et al. 
(2020) 

The aim is to 
assess the 
feasibility and 
acceptability of 
the DiSCoVR 
intervention on 
social cognition, 
in those with 

psychosis.   

Group Participants took part in a 
series of sessions by 
interacting in a VR 
environment, with the 
support of the therapist.  

Virtual environments 
(shopping street, 
supermarket, and a bar). 
Software was developed 
by CleVR BV, and 
participants wore an 
Oculus Rift HMD.  

The VR environments 
were controlled by the 
therapist. The 
therapist could view 
and control the 
participants’ view and 
the VR environment 
itself.  

The therapist could 
control the tasks in the 
VR environment to 
tailor the needs of the 
participant i.e., 
intensity of emotions, 
allocated time for 

answers.  



 

290 

 

Participants could 
practice what they 
learned at home and 
in the VR 
environment.   

10. Park et al. 
(2009) 

Explore the 
possibility of the 
use of Virtual 
Reality 
Functional Skills 
Assessment 
(VRFSA) in a 
future regular 
clinical trial. 

Group Participants took part in six 
VR scenarios.  

Participants wore a 
HMD, which connected 
to the VE environment. 
Here, they could interact 
with an avatar. 

The six scenarios 
were designed to 
represent common 
conversational 
situations. Each 
scenario consisted of 
both the consecutive 
skills phase and the 
expressive skills 
phase.  
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11.  Park et al. 
(2011) 

The aim of this 
study was to find 
advantages of 
the use of VR in 
social 
rehabilitation for 
patients with 
schizophrenia. 

Group Participants took part in VR 
role-playing.  

HMD. Participants used 
a joystick and buttons to 
operate an avatar from 
their first-person 
perspective.  

Conversational skills 
training - participants 
took part in 
conversations with 
the avatars as well as 
completing multiple 
choice questions. 
Feedback was 
provided by the 
therapist.  

12.  Pot-Kolder 
et al. (2019) 

Investigated the 
effects of virtual-
reality-based 
cognitive 
behavioural 
therapy (VR- 

 

Individual Participants completed VR 
exercises.   

Four virtual social 
environments (a bus, 
cafe,́ street, and 
supermarket) were 
created with Vizard 
software. Participants 
could move by operating 

a Logitech F310 
Gamepad. They used a 

Therapists could vary 
the number and 
characteristics of 
human avatars, as 
well as the responses 
to patients. Both 
patients and 

therapists 
communicated during 
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CBT) on 
paranoid 
thoughts and 
social 
participation. 

Sony HMZ-T1/T2/T3, 
HMD with a high- 
definition resolution of 
1280×720 with 51·6 
diagonal FoV, and a 
3DOF tracker for head 
rotation.  

sessions to explore 
and challenge 
suspicious thoughts, 
test harm 
expectancies and 
reduce drop safety 
behaviours.  

13. Rus-
Calafell et al. 
(2012) 

The objective is 
to help people 
with 

schizophrenia to 
overcome 
everyday social 
difficulties via 
the use of new 
technologies. 

Group Participants attended VR 
simulated complex daily 
situation (i.e. supermarket).   

Not recorded.  Social information 
processing and facial 
emotion recognition 

were addressed in the 
first stage. In the 
second stage, the 
patient focuses on 
social anxiety and 
interpersonal 
interactions. The 
participant was 
supported by a 
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therapist throughout 
this intervention. 

14. Rus-
Calafell et al. 
(2014) 

Developed an 
integrated VR 
program into an 
individual 
cognitive-
behavioural 
social skills 
program 
intervention, in 
order to 1) 
promote 
accessibility to 
train social skills 
2) improve the 
generalisation of 

the learned 
responses in the 

Individual Patient took part in the 
Soskitrain program. This 
consisted of seven 
activities based on seven 
target behaviours.  

Virtual avatars were 
used.  

Participant could 
practice social 
interactions with 
avatars. A variation in 
facial expressions, 
interactions and 
avatars were used to 
provide option. The 
therapist could 
observe in real time.  
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patients’ daily 
lives. 

15. Rus-
Calafell et al. 
(2020)  

The aim of this 
study is to 
assess the 
sense of voice 
presence in a 
psychological 
therapy for 
distressing 
auditory 
hallucinations.  

Group Patient took part in 
AVATAR therapy. Phase 1 
focused on assertive 
responding and exposure. 
Phase 2 focused on 
emotional, developmental, 
and relational processes.  

Avatar creation.  The therapist 
facilitates an 
interaction between 
the avatar and the 
participant. The aim is 
for the avatar to 
transform from 
persecutory and 
domineering, to 
supportive.  

 

16. Smith et al. 
(2014) 

Thus, the 
current study 
sought to 
examine the  

Individual Patient took part in VR-JIT 
therapy. This was used to 
train patients for job 

Computer programme 
Molly was used.  

The training 
experience could be 
personalised via a 
series of questions.   
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feasibility and 
efficacy of the 
full version of 
VR-JIT in a 
randomised 
controlled trial. 

interviews for eight different 
positions.  

17.  Smith et al. 
(2015a) 

This study 
evaluated the 
efficacy of virtual 
reality job 
interview 
training (VR-JIT) 
at improving job 
interview skills 
and employment 
outcomes 
among 

individuals with  

Group As above (Smith et al., 2014). 
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schizophrenia. 

18.  Smith et al. 
(2015b) 

In this study, 6-
month follow-up 
data was 
collected from 
participants who 
completed the 
efficacy studies. 

Group   As above (Smith et al., 2014). 

 

  

19. Sohn et al. 
(2016) 

This study 
aimed to 
develop a virtual 
reality- based 
vocational 
rehabilitation 
training program 
(VR-VRTP), for 
patients with 
chronic  

Individual Patients took part in VR 
scenarios, where they are 
likely to be employed i.e., 
supermarket, convenience 
store.  

Patients spoke directly 
through a microphone 
and could play it back.  

Patients selected 
solutions to 
problematic situations 
on a screen. They 
were then provided 
with feedback.  
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schizophrenia 
can both 
understand and 
to evaluate the 
feasibility of this 
program. 

20. Stefaniak 
et al. (2017) 

The main 
objective of the 
proposed 
cognitive 

behavioural 
therapy (CBT) 
was to reduce 
emotional 
discomfort and 
functioning 
limitations 
associated with 
the symptoms. 

Individual Patients took part in avatar 
therapy.  

Avatar creation. Patients 
created an avatar with 
physical features.  

Patients had a 
dialogue with the 
avatar, which was 
then modified.  
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21.  Stefaniak 
et al. (2019) 

A pilot study on 
avatar therapy, 
targeting chronic 
auditory 
hallucinations. 

Individual   As above (Stefaniak et al., 2017). 

22. Thompson 
et al. (2020) 

The aim was 
modifying an 
existing group 
social cognitive 
intervention 
entitled ‘Social 
Cognition and 
Interaction 
Training' (SCIT) 
to be delivered 
through a virtual 
world 

environment 
(Second Life©), 

Group Participants took part in the 
SCIT training, to improve 
social cognition.  

Second Life® virtual 
world environment 
programme. 
Computer/laptop, 
mouse, keyboard, and 
headphones.  

The SCIT was a 
structured 
psychoeducation 
intervention. 
Participants were 
given time to take part 
in activities and 
provide feedback 
during the sessions.  
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for those with 
early psychosis.  

23.  Tuente et 
al. (2020) 

The aim is to 
investigate the 
effectiveness of 
VRAPT on 
aggressive 

behaviour on a 
forensic 
population.  

Group Patients took part in a 
therapy, where they 
interacted with avatars in a 
VR environment.  

Avatar creation. 
Participants wore an 
Oculus Rift 2 HMD and 
headphones. The 
therapist used a 
microphone for voice 
morphing.  

The therapist could 
tailor the conversation 
via the avatar, 
between themselves 
and the patient. The 
therapist was also 
able to control the 
environment and to 

stop it in the event of 
adverse events. The 
avatar’s body 
movements and facial 
expressions could 
also be controlled by 
the therapist.  
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24. Vass et al. 
(2020) 

The aim is to 
evaluate the 
tolerability and 
feasibility of VR-
ToMIS on ToM, 
pragmatic 
language skills 
and negative 
symptoms for 

those diagnosed 
with 
schizophrenia.  

Individual The patient took part in 
simulated social 
interactions in VR 
environments.  

Avatar creation. 
Samsung VR HMD. 
Samsung S7 
smartphone, Samsung 
Simple Controller and 
Temporal Disc 
Controller and a 
computer screen.  

Patients took part in 
virtual conversations, 
simulations and 
followed by tasks. 
These were 
discussed with a 
trained 
psychotherapist.   
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4.3.4.2.2 VR interventions that target cognition 
 

25.6% (11/43) studies provided interventions, which targeted cognition in 
those with psychosis.  
 
Cognitive States     Five studies (Chan et al., 2010; La Paglia et al., 2013; La 

Paglia et al., 2016; Li et al., 2020; Tsang and Man, 2013) used various 
screening tests to assess the cognitive states of participants. La Paglia et al. 
(2013) concluded that VR training was associated with reduced cognitive 
deficits. La Paglia et al. (2016) used the Mini Mental State Examination 
(MMSE) (Folstein, Folstein and McHugh, 1975) and concluded that VR 
training was associated with better cognitive functioning. Li et al. (2020) found 
many improvements in the MATRICS consensus cognitive battery post-
intervention (Nuechterlein et al., 2008). Using the Cognistat (Mueller, Kiernan 
and Langston, 2001), Chan et al. (2010) found a significant time x condition 
interaction. However, using the Brief Neuropsychological Cognitive 
Examination (BNCE) (Tonkonogy, 1997), Tsang and Man (2013) did not find 
a significant interaction effect of the group over time.   
 

Neuropsychological Assessments     Five studies (Amado et al., 2016; Nijman 
et al., 2020; Thompson et al., 2020; Tsang and Man, 2013; Vass et al., 2020) 
used neuropsychological outcomes and assessments to assess participants’ 
cognitive function and mental state. Nijman et al. (2020) observed significant 
improvements in emotion perception post intervention, whilst Thompson et al. 
(2020) observed significant improvements in emotion recognition post 

intervention. Using the Wisconsin Card Sorting Test (WCST) (Grant and Berg, 
1948), Tsang and Man (2013) found that the VR EG showed better 
performances compared to the CGs when it came to the conceptual level 
response. Vass et al. (2020) concluded that there was a trend towards 
significance in the case of non-perseverative errors. However, using the Rey-
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Osterrieth Complex Figure Test (RCFT) (Osterrieth, 1944), Amado et al. 
(2016) found no significant changes from pre to post-intervention. 
 

Executive Functioning     There were mixed results for the two studies that 
measured executive functioning; La Paglia et al. (2016) found that VR training 
led to a significant decrease in the number of omissions post intervention, 
whilst Amado et al. (2016) did not observe any changes in executive 
functioning assessments. 
 

Attention     Five studies measured attention at pre and post-intervention. All 

five studies showed improvements in participants’ attention post-intervention. 
Using the Rapid Visual Processing (RVP) (Cambridge Cognition, 2018) 
outcome, Nijman et al. (2020) observed small to moderate effects for the 
probability of hit and sensitivity subscales. Using the Digital Vigilance Test 
(DVT) (Lee, Li and Hsieh, 2011; Lewis, 1992) (time subscale), which assesses 
attention during rapid visual tracking, Tsang and Man (2013) observed a 
significant interaction effect of group over time. Both studies conducted by La 
Paglia et al. (2013; 2016) found that both the experimental and CGs improved 
their performances in the divided attention task post-intervention. 
Furthermore, both studies found that VR cognitive training led to 
improvements in sustained attention. Additionally, La Paglia et al. (2016) found 
that VR training was related to sustained attention. Amado et al. (2016) found 
that D2 Cancelation Test (Brickenkamp and Zillmer, 1998) KL and GZ-F 
scores were significantly different at week 12 compared to week zero.  
 

Memory Assessment     Amado et al. (2016) found a significant difference 
between week 12 and week zero in the digit span forward and backward span 
subscales. Furthermore, Tsang and Man (2013) observed a significant 
interaction effect of group over time in the Rivermead Behavioural Memory 
Test (RBMT) (Man and Li, 2001; Wilson, Cockburn and Baddeley, 1985).  
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Theory of Mind     Nijman et al. (2020) found negligible to small effects on ToM 
outcome measures. Vass et al. (2020) concluded that the VR EG illustrated 
promising improvements in many aspects of ToM, supported by medium to 
large effect sizes. 
 

4.3.4.2.3 VR interventions that target functioning 
 
28% (12/43) of studies provided VR interventions that target functioning in 
those with psychosis.  
 

Social Skills Training 
 

Six studies aimed to provide VR social skills training to those with psychosis 
(Adery et al., 2018; Bell and Weinstein, 2011; Park et al., 2009; Park et al., 
2011; Rus-Calafell et al., 2012; Rus-Calafell et al., 2014). Five of the six 
studies used questionnaires and outcome measures to assess participants’ 
psychopathology, symptomatology and social functioning post intervention. 
Bell and Weinstein’s (2011) study was the only one to collect qualitative data 
via feedback forms and open-ended questions post-intervention.  
 

Adery et al. (2018), Rus-Calafell et al. (2012) and Rus-Calafell et al. (2014) 
used the social functioning scale (SFS) (Birchwood et al., 1990) to measure 
the social skills of those diagnosed with schizophrenia: two reported sig post-
intervention improvements in social functioning (Rus-Calafell et al. 2012; 
2014), specifically on the interpersonal communication. Rus-Calafell et al. 
(2014) found a significant time effect for the following SFS subscales: 
interpersonal communication, recreation, pro-social activities, and withdrawal. 
All these improvements were significantly maintained at follow up. 
 
Further studies implemented outcomes that evaluated the social and 

emotional behaviours. Using the social behaviour scale (SBS) (Wykes and 
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Sturt, 1986), Park et al. (2011) found that the VR intervention experimental 
group (EG) showed greater improvement in conversational skills compared to 
the CG, but showed lesser improvement in non-verbal skills. Park et al. (2009) 
found a trend towards a large treatment effect for the SBS. Furthermore, the 
significant correlation between the VR component and the SBS at both 
baseline and post-treatment, was found for total expressive skills only.  
 
Rus-Calafell et al. (2014) used the simulated social interaction test (SSIT) 
(Curran, 1982) to measure social interactions. A significant time effect was 
observed for the performance and anxiety subscales, with these changes 

maintained at follow up. Furthermore, using the social avoidance and distress 
scale (SADS) (Watson and Friend, 1969), a significant time effect was 
observed for both avoidance and anxiety subscales, with these changes only 
obtained for avoidance at follow up. Similar results were found by Rus-Calafell 
et al. (2012), where there was a reduction in anxiety at post-intervention.  
 
Three studies (Park et al., 2011; Rus-Calafell et al., 2012; Rus-Calafell et al., 
2014) measured the impact of the VR interventions on participants’ 
assertiveness. Park et al. (2011) found that the VR EG showed a greater 
improvement in the Trower’s Rathus Assertiveness Schedule (TRAS) (Mann 
and Flowers, 1978). Using the Assertion Inventory (AI) (Gambrill and Richey, 
1975), Rus-Calafell et al. (2012) found improvements in scores post-
intervention. Rus-Calafell et al. (2014) found during their follow up analysis 
that there were improvements from pre to post-treatment.  
 

Job interview Training  

 

Five studies provided job interview related training using VR technology 
(Humm et al., 2014; Smith et al., 2014; Smith et al., 2015a; Smith et al., 2015b; 
Sohn et al., 2016). Humm et al. (2014) used a simulated interview scenario 

using an avatar called Molly Porter. Smith et al. (2014; 2015a; 2015b) used 
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PeopleSim™ technology, which used video recordings to generate a virtual 
human character interacting with participants. Sohn et al. (2016) provided 
vocational rehabilitation training.  
 
Four studies measured the impact of VR job interview training on functioning 
outcomes. Humm et al. (2014) observed a highly significant training effect, 
whilst Smith et al. (2014) found that the VR EG’s role play assessment score 
improved between baseline and follow up when compared to the TAU group.  
 

There were mixed results regarding self-confidence; Smith et al. (2014) found 

an increase in self-confidence in both the VR EG and the CG. Similar results 
were found by Smith et al. (2015b). However, Smith et al. (2015a) found that 
with the VR EG, there were no differences in confidence between post 
intervention and six month follow up.   
 

Both Smith et al. (2015a) and Smith et al. (2015b) collected six-month 
vocational outcomes. Smith et al. (2015b) found that 47.8% of trainees 
received job offers post-intervention, compared with the 14.3% of controls. 
Similarly, Smith et al. (2015a) found that 51% of trainees obtained job offers 
post-intervention, compared to 25% of controls; however, this difference was 
significant only after adjusting for post-traumatic stress disorder diagnoses.  
 

Sohn et al. (2016) used the PSP (Patrick et al., 2009) to measure social 
functioning in those who took part in the VR intervention. Significant 
improvements were observed between pre and post-intervention in the PSP 
outcome measure.  
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4.3.4.2.4 VR interventions to improve hallucinations and delusions  
 
26% (11/43) of studies developed VR interventions to target hallucinations 
and/or delusions in people diagnosed with psychosis. Of these 11 studies, 
nine of them collected data on hallucinations and/or delusions.  
 
Seven of the 11 studies used the Psychotic Symptom Rating Scales 
(PSYRATS) (Haddock et al., 1999) and The Revised Beliefs About Voices 
Questionnaire (BAVQ-R) (Chadwick, Lees and Birchwood, 2018) to assess 
participants’ hallucinations and delusions. The PSYRATS measures several 

dimensions of delusions and auditory hallucinations. The BAVQ-R measures 
omnipotence, which is an important concept in understanding auditory 
hallucinations. Most studies reported improvements in participants’ 
hallucinations and delusions, some of which were maintained at follow up.  
 
Freeman et al. (2016) found that in comparison with exposure, VR cognitive 
therapy led to large reductions in delusional conviction. Lopez-Luengo & 
Muela-Martinez (2016) found that five out of eight participants in the EG 
reported that their hallucinations stopped by the end of their training. 
Furthermore, PSYRATS showed significant improvements in frequency, 
duration, location, loudness, beliefs about the origin of voices, amount of 
negative content, amount of distress, level of disruption to life caused by 
voices and ability to control the voices. Leff et al. (2013) compared the 
immediate therapy group with the delayed therapy group and found significant 
positive effects on the PSYRATS total score and the BAVQ-R total score. 
These significant improvements were maintained at a three month follow up.  
 
Du Sert et al. (2018) found a reduction in auditory and visual hallucinations 
(AVH) symptoms post-VR treatment; these were found most prominently for 
distress. Furthermore, beliefs about voices improved significantly for both 

malevolence and related beliefs about omnipotence. Stefaniak et al. (2017) 
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concluded that there was a significant reduction in the intrusiveness and 
frequency of voices and the sustainability at six months post-intervention.  
 
In a case study of one patient’s experiences of attending avatar therapy, 
Dellazizzo et al. (2018) found that while the participant believed there had 
been improvements in their hallucinations, this was not observed in the 
outcome measure PSYRATS.  
 
Stefaniak et al. (2019) found statistically significant improvements in the 
majority of the PSYRATS subscales, including auditory hallucinations, belief 

about the origin of voices and number and level of negative content. For the 
auditory hallucination subscale, there was a significant improvement at follow 
up. However, the delusion subscale showed statistically insignificant changes. 
The VPDS showed significant improvements at T1.  
 
Craig et al. (2018) found that AVATAR therapy led to a significant reduction in 
auditory hallucinations, compared to supportive counselling, at 12 weeks. 
There were also significant differences between both groups in the reported 
reduced distress, frequency of voices and perceived omnipotence of voices at 
12 weeks. At 24 weeks, the improvements in scores were maintained for the 
AVATAR therapy group; however, the supportive counselling group continued 
to improve. This meant that there were no significant differences between both 
groups on their secondary outcomes at both 12 and 24 weeks. It is concluded 
that whilst AVATAR therapy had a positive impact on omnipotence, the 
therapy had no significant effect on the malevolence of voices.  
 
Dellazizzo et al. (2021) participants completed avatar therapy. Both the VRT 
and CBT groups showed significant reductions in AVH symptoms at three 
months, focusing on distress and voice frequency. VRT also showed 
significant improvements in participants’ persecutory beliefs at a three month 

follow up. Both therapies showed moderate effects on persecutory beliefs 
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about voices. Most of the VRT group results displayed at three months were 
maintained at 12 months; the only exception was the BAVQ-R engagement 
subscale which significantly diminished and returned to baseline levels.  
 

4.3.5 Secondary outcomes  

 

4.3.5.1 Positive and negative symptoms 
 

12 studies measured the symptom severity of participants who took part in VR 
interventions. The majority of these twelve studies (83.3%) used the Positive 
and Negative Syndrome Scale (PANSS), which was originally published by 
Kay, Fiszbein and Opler (1987). This medical scale has historically been used 
to measure symptom severity in patients diagnosed with schizophrenia. 
Patients are assessed according to three factors: positive symptoms, negative 
symptoms, and general psychopathology.  
 
Seven studies reported on negative symptoms, with six of these studies 

(85.7%) reporting improvements in negative symptoms at post-intervention 
(Adery et al., 2018; Dellazizzo et la., 2018; Park et al, 2009; Rus-Calafell et 
al., 2012; Rus-Calafell et al., 2014; Vass et al., 2020). Delazzizo et al. (2018) 
and Rus-Calafell et al. (2020) found that these improvements were maintained 
at follow up.  
 
Five studies reported on positive symptoms, with three studies reporting 
improvements at post-intervention (Dietrichkeit et al., 2018; Dellazizzo et al., 
2018; Park et al., 2009). Adery et al. (2018) found no improvement in 
symptoms from pre to post-training. Vass et al. (2020) found that the 
experimental condition was associated with a non-significant but small effect 
size compared with the control condition.  
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Five studies measured general symptoms or general psychopathology in 
those who took part in VR interventions. There were mixed results as to 
whether general symptoms improved in participants post-intervention. Du Sert 
et al. (2018) observed improvements in general symptoms, which remained 
significant at follow up. Dellazizzo et al. (2021) found that although not 
significant, general symptoms diminished in the VR intervention group 
compared with the CBT group. Li et al. (2020) observed that PANSS general 
psychopathology scores improved significantly at time one when compared 
with the TAU group.   
 

However, Park et al. (2011) did not find any differences in general symptoms 
at post-intervention. Ku et al. (2007) did not find a significant correlation 
between general psychopathology and ‘silence breaking time.’  
 

4.3.5.2 Depression  
 
Nine studies measured depression:  some studies observing improvements in 
depression levels post-intervention and at follow up, whilst others reporting the 
opposite. Leff et al. (2013) found that the VR intervention had a significant 
positive effect on participants’ Calgary Depression Scale (CDS) scores, 
leading to improvements. At post-intervention, Thompson et al. (2020) 
observed a significant decrease in the anxiety/depression subscale of the 
EuroQual-5D outcome measure. Dellazizzo et al. (2018) and du Sert et al. 
(2018) found that the reductions in depressive symptoms post-intervention 

were maintained at their follow up period.  
 
However, Dietrichkeit et al. (2018) found that whilst one participant observed 
an improvement in their depression levels, the other found that their 
depression did not change. Similarly, Moritz et al. (2014) concluded that the 
reduction in depression levels at post-intervention failed to reach significance. 
Whilst some studies observed reductions in depression levels, these did not 
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significantly differ between intervention and CG (Pot-Kolder et a. 2019; Sohn 
et al., 2016). Using the Beck Depression Inventory-II, Dellazizzo et al. (2021) 
observed that depression levels reduced in both the VRT and CBT treatment 
groups, with moderate effect sizes.  

 
4.3.5.3 Anxiety  
 

Ten studies measured anxiety and/or stress levels in participants who had 
taken part in VR interventions. All ten studies observed improvements in 
participants’ stress and/or anxiety levels. Rus-Calafell et al. (2012) observed 
a decrease in social anxiety at post-intervention, Rus-Calafell et al. (2020) 
observed statistically significant reductions in levels of anxiety post-
intervention, whilst Thompson et al. (2020) observed a significant decrease in 
the anxiety/depression subscale of the EuroQual-5D at post-intervention. Du 
Sert et al. (2018) found significant decreases in anxiety from week four 
onwards of the VRT therapy.  Geraets et al. (2020) found that anxiety had 
improved more after VR-CBT, compared to TAU at post-treatment. Chavez et 

al. (2020) found that all participants in the VR meditation group reported that 
their stress had improved, with the greatest improvements observed in this 
group compared to others.  
 

Some of these significant improvements were maintained at follow up; Gega 
et al. (2013) concluded that social anxiety significant improved at 24 week 
follow up. However, Rus-Calafell et al. (2020) found that the significant 
reduction in anxiety during phase 1 was not maintained nor observed in phase 
two.  
 
Whilst some studies observed improvements in anxiety post VR intervention, 
these significant differences were not found between EGs and CGs. Pot-
Kolder et al. (2019) found that anxiety was not significantly lower in the 
intervention group when compared to the CG. Similarly, Veiling et al. (2021) 
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did not find significant differences between the effects of both treatments on 
anxiety; however, a trend towards a more positive effect on anxiety symptoms 
was found in those who took part in the VRelax intervention group. Tan et al. 
(2020) did not observe a significant difference between groups in subjective 
stress. However, the effect of the intervention on perceived relaxation 
illustrated a different picture; participants in the intervention group reported a 
significant improvement in their knowledge about stress and perceived 
relaxation after both session one and session two compared to the CG.  
 
Only two studies (Chavez et al., 2020; Tan et al., 2020) used physiological 

methods (cortisol and blood pressure) to assess anxiety levels post-
intervention between the EG and CGs. However, neither study observed 
significant differences. 

 
4.3.5.4 Paranoia 
 
Five studies assessed the levels of paranoia for those taking part in VR 

interventions. Rus-Calafell et al. (2020) observed significant reductions in self-
reported paranoid attributions between session one and the final session of 
therapy. Similarly, Moritz et al. (2014) observed a significant decrease in 
paranoid symptomatology. Pot-Kolder et al. (2019) concluded that treatment 
effects on paranoid ideation were significant at both post-treatment and follow-
up, with ideas of persecution lower in the VR-CBT group than the CG. Gega 
et al. (2013) found that paranoia improved from baseline to a 24 week follow 
up; there was a larger drop in scores for those who recorded on the higher end 
of the scale, whilst those with lower scores remained at similar levels. 
Dietrichkeit et al. (2018) reported the findings of two participants who took part 
in the intervention. Whilst case one observed a reduction in the paranoia 
checklist post-intervention, case two recorded improved positive symptoms.   
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4.3.5.5 Quality of life 
 
There were mixed results regarding the impact the VR interventions had on 
QoL, as measured in four studies. Amado et al. (2016) did not find a difference 
in scores between week zero and week 12. Pot-Kolder et al. (2019) found no 
significant differences in QoL between the experimental and CGs, at both 
post-treatment and follow up. However, both Dellazizzo et al. (2021) and du 
Sert et al. (2018) observed improvements in QoL.  
 
4.3.5.6 Presence, immersion and realism in VR interventions 
 

Only 20 (47%) articles measured participants’ immersion, presence and/or 
experiences with the technology used in the intervention. Of these 20 articles, 
14 (70%) collected feedback from participants via surveys, open-ended 
questions and/or observations, three (15%) used the SSQ, and three (15%) 
used presence questionnaires.  
 
Immersion can be defined as the physical/sensory simulation experienced by 
the user in a VR environment and the extent of perceptual realism achieved 
(Sanchez-Vives and Slater, 2005; Slater and Wilbur, 1997). Presence is the 
illusion of being in a VR environment. Therefore, a sense of presence in a VR 
environment can be evidence of ecological validity in a VR environment 
(Triberti, Repetto and Riva, 2014). Most studies did not define the relationship 
between immersion and presence.  
 

13 studies referred to their VR intervention as immersive, with one of these 
studies measured participants’ experiences of immersion in the VR 
environment. Furthermore, four studies referred to their VR interventions as 
non-immersive. However, these studies did not provide information into how 
they measured the level of immersion.  
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Only ten studies measured participants’ sense of presence in the VR 
environment (Chavez et al., 2020; Dellazizzo et al., 2018; du Sert et al., 2018; 
Gega et al., 2013; Ku et al., 2007; Pot-Kolder et al., 2019; Rus-Calafell et al., 
2020; Thompson et al., 2020; Tsang and Man, 2013; Tuente et al., 2020). Nine 
studies reported that participants experienced moderate to high levels of 
presence, suggesting the VR interventions effectively created a realistic 
environment for participants to learn and receive treatment in.  
 
This led to positive results; Pot-Kolder et al. (2019) stated that the sense of 
realism and presence, led participants to reduce their ‘safety behaviours’ and 

interact with the avatar. Therefore according to Gega et al. (2013), the artificial 
VR environments encourage participants to take risks, which they may not 
necessarily do immediately in reality. Nevertheless, a powerful sense of 
immersion and presence is required for such VR interventions to be effective.  
 
Ku et al. (2007) conducted a series of correlations between PANSS and 
presence level. There was a significant correlation between emotional 
withdrawal and copresence, as well as perceived other copresence. This may 
be because the more emotionally withdrawn a participant is, the less they can 
experience a sense and presence. Furthermore, the significant negative 
correlation between silence breaking time and social presence may mean that 
the participants; response characteristics in the intervention may be influenced 
by their level of social presence.  
 
Rus-Calafell et al. (2020)’s article on the sense of voice presence and anxiety 
reduction in AVATAR therapy found that participants reported moderate to 
high levels of presence. This was important to achieve in AVATAR therapy, as 
this led to enhanced levels of realism, interactivity, and impact of the dialogue 
between participant and their avatar. Furthermore, the reduction in anxiety 
highlights those clinical changes rely on developing a realistic simulation of 
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the avatar’s voice, which can reduce the targeted emotions. Here participants 
will reduce their safety behaviours.  
 
There was a mixed response as to how participants felt about the simulation 
and immersion and whether it benefited their intervention experience. Bell and 
Weinstein (2011) found that 90% of participants found the simulation 
entertaining and helped to maintain interest and engagement. 80% felt that it 
was an efficient alternative to live role-plays. Reasons as to why participants 
felt this way varied considerably: whilst some felt it ‘stimulated my brain,’ 
others felt it was ‘life-like’ and accurate.  

 
Whilst the opportunity to learn in a realistic, immersive, and simulated 
environment benefitted some participants’ learning and mental well-being, 
others questioned whether it was helpful. Nijman et al. (2020) found that whilst 
15% of participants agreed that realism benefited the VR intervention, 20% 
stated that realism was a weakness. Two participants in Gega et al.’s (2013) 
intervention trial stated that the VR experience was ‘unusual’ as it was not real, 
and it may benefit those who struggle to leave their homes. Leff et al. (2013) 
stated that nine participants in total (four participants who refused the offer of 
VR therapy and five participants who dropped out during the intervention) did 
so because their auditory hallucinations were too distressing and distracting. 
Bell and Weinstein (2011) found that some participants thought the job 
interview simulation was anxiety provoking due to its high levels of realism.  
 
These factors are subjective experiences and are influenced by people’s prior 
experiences to technology, perception of VR and prior exposure to job 
interviews.  
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4.3.5.7 Use of VR technologies  
 

15 articles (34.9%) collected information on participants’ experiences of using 
the VR technologies.  
 
Amado et al. (2016) and Rus-Calafell et al. (2014) reported that participants 

had positive experiences and high levels of acceptance, of the VR 
interventions they took part in. All participants except one, found that the VR 
goggles made the experience ‘more fun and interesting’ (Tan et al., 2020). 
Vass et al. (2020) collected subjective feedback and found that participants 
felt the VR intervention was safe to use. 66% of participants believed that the 
temporal disc controller was easy to use, and 70% strongly agreed that the 
addition of VR made the intervention ‘interesting.’  
 
Whilst most participants in the above studies adhered to the VR intervention 
and found it tolerable, a small percentage of participants did not. Two articles 
(Chan et al., 2010; Dietrichkeit et al., 2018; Veiling et al., 2021) used the 
Simulation Sickness Questionnaire (SSQ) to measure participants’ 
experiences of cybersickness. Chan et al. (2010) found a non-significant 
reduction in scores before and after the first session. However, as no one 
dropped out of the intervention, Chan et al. (2010) concluded that this 
indicated participants’ tolerability to the intervention. This may have been 
because a single screen projection was used, as opposed to a HMD.  
 
Dietrichkeit et al. (2018)’s case study found that both participants had 

opposing experiences to the VR technology; whilst participant one’s SSQ 
score reduced, and they reported no signs of discomfort, participant two’s SSQ 
score increased. Furthermore, participant two experienced nausea and had 
opted not to wear the HMD during the intervention. Veiling et al. (2021) found 
that SSQ scores were lower after the VR intervention than before. However, 
two patients stopped using the VR due to nausea and dizziness. 
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These results were also found in other studies: Pot-Kolder et al. (2019) found 
that two participants dropped out due to finding the HMD too uncomfortable, 
whilst another participant experienced nausea. Li et al. (2020) found that one 
participant did experience dizziness, but this feeling did disappear. Park et al. 
(2011) found that whilst the VR role-plays provided some benefit to 
participants, there were some disadvantages. The HMD covered the upper 
half of participants’ faces and so therefore, participants’ ability to evaluate their 
kinetics, postures, and proxemics was challenging. Nijman et al. (2020) 
collected feedback from both therapists and participants: 83% of therapists 
agreed that ‘technical issues/shortcomings’ was a weakness/annoyance of the 

intervention. Similarly, 35% of participants believed that the ‘technical/sound 
issues’ of the intervention were one of the weaknesses of the intervention.  
 

4.4 Discussion 

 

4.4.1 Summary of findings   
 
The aim of this systematic review as to assess the feasibility, acceptability and 
efficacy of VR interventions for those diagnosed with psychosis. This review 
can conclude that it is feasible and acceptable to deliver VR therapies for those 
with psychosis. Thus, this contributes to the wider knowledge of VR treatments 
for psychosis and mental health conditions. However, the extent of what type 
of contribution VR provides to therapeutic interventions needs to be 
investigated further.   
 
Despite there being an increase in relevant RCTs and more extensive trials 
with CGs included in this review, a large percentage were pilot, proof-of-
concept and case studies. Thus, the methodological quality is limited along 
with the validity and reliability.  
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Overall, there was a lack of consistency in what was reported and measured 
in all of the studies. This, combined with many outcome measures used, meant 
that a meta-analysis could not be conducted. Feasibility and acceptability were 
measured via recruitment and retention and feedback from service users 
and/or therapists, in this review. However, there was a limited number of 
studies that provided such information. Furthermore, even those studies that 
recorded such data did not elaborate on participants reasons for dropping out 
or not completing the intervention.  
 
The majority of studies in this review, developed VR interventions to target 

aspects of cognition, functioning with a focus on social functioning, and 
hallucinations and delusions. Findings showed that VR interventions led to 
significant improvements and trends towards improvements in these aspects 
that were targeted. Therefore, there is potential for VR interventions to be 
effective and efficacious.  
 
However, those secondary outcomes that were collected in these studies 
showed mixed results. There were mixed results regarding the impact of the 
VR interventions on participants’ negative and positive symptoms, depression, 
QoL and anxiety at post intervention and follow-up. However, the majority of 
studies that measured paranoia directly reported improvements.  
 
One of the key aspects of VR interventions is the presence, immersion and 
realism that it provides, leading to simulated experience. It is thought that the 
skills and knowledge learned in VR can be utilised and adapted to real life. 
However, only 47% of studies in this review reported on presence, immersion 
and realism. Furthermore, those studies (34.9%) collected participants’ 
feedback on these topics and reported mixed responses. Whilst some 
participants enjoyed the novelty of the experience, others may have 
experienced some discomfort. Therefore, this highlights that there should be 

further research into who VR interventions should be delivered to and why.    
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4.4.1.1 Defining VR  
 

When searching for literature for relevant VR trials, it became clear that there 
was no single definition that was being used. For example, whilst desktop 
virtual worlds can be described as VR as well as 2D interactive videos, so can 
HMDs. Thus, whilst some studies focused on the hardware and software to 
define VR, other studies focused on the human interaction as a vital step; an 
example of this are the studies that implemented some form of avatar therapy 
and required the user to interact with the 2D computer screen. This can be 
supported by Kardong-Edgren et al.’s (2019) findings, who identified 14 
different VR interventions in their review. Therefore, this forms a challenge for 
replicability and comparability between VR interventions.  

 
4.4.2 Strengths and limitations  
 
This review had several strengths.  

1. To the candidate’s knowledge, this is the first systematic review to 
exclusively focus on VR treatments for those with psychosis.  

2. The candidate searched a range of databases, and a list of broad 
search terms were created. These search terms were checked by the 
candidate’s doctoral thesis supervisors to ensure they were 
comprehensive.  

3. The review included studies with qualitative, quantitative, and mixed 
methods designs, which ensured that there was an in-depth and 
detailed analysis of the research.  

4. A broad range of study designs were included to ensure that all the 
research was being synthesised; this compares to some previous 
reviews, which have only included studies with experimental designs.  

 

This review highlights the heterogeneity of VR approaches to target deficits in 
those with psychosis. This heterogeneity limits the generalisability and validity 
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of the included studies. Many studies provided limited content on their VR 
sessions and level of involvement of therapists, as well as other healthcare 
professionals. As many studies chose to create new VR environments, there 
are challenges to establish reliability and validity. Furthermore, despite a 
comprehensive review being undertaken, there were a limited number of high-
quality studies with large sample sizes. For example, there were a limited 
number of large scale RCTs to include in this review (8 studies included in this 
review). This highlights the need for further high-quality, rigorous studies. 
Additionally, a combination of the lack of replication and researchers creating 
new VR environments, mean it is challenging to establish validity and reliability 

(Riches et al., 2019).  Although there has been an increase in the number of 
studies that have used CGs, the samples were still relatively small.  

 
Alongside the methodological limitations, there has been a systematic failure 
to elaborate on the factors, contributing to successful VR interventions, which 
can impact on measuring the effectiveness of such interventions. Many 
studies have not defined VR and other important terminologies, such as 

presence and immersion. This led to difficulties in forming cross-study 
comparisons and a high chance of risk of bias. For example, many studies 
claimed that a key reason why their intervention could be defined as VR was 
because it was ‘immersive’ in nature. However, they failed to define why it was 
immersive, the extent to which it was immersive, its relationship with presence 
and realism and how it impacted participants’ outcomes.  
 
Furthermore, people’s previous health conditions, demographics and 
personality characteristics can influence whether they adapt and adhere to the 
VR intervention. For example, some individuals may experience more 
immersion and presence than others, which can influence how they respond 
to the treatment. Therefore, future research should aim to distinguish between 
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the benefits deriving from the VR itself compared with the therapy itself and 
other non-specific factors (Gregg and Tarrier, 2007).  
 

4.4.3 Implications and future research   
 
This review provides a thorough update on the development of VR treatments 
for those with psychosis. However, there are overarching questions that still 
need to be addressed:  
 

1. What is the most appropriate way to ensure that the effects of VR 
treatments most readily transfer into real life?  

2. Do personalised theory-driven treatments implemented into VR 
produce large, long-lasting real-world benefits for those who use it?  

3. How can VR treatment developers ensure that the treatment is 
accessible and tailored to suit the needs of the individual? 
 

Future research into VR treatments into psychosis should seek to develop 
more standardised and comprehensive methods, leading to increased validity 
and reliability. Future studies would also benefit from longer-term follow up 
periods to understand the maintenance of positive effects on outcomes. Only 
five studies in this review provided follow up periods of six months. 
Additionally, future studies may benefit from implementing physiological 
measures (i.e. heart rate variability, galvanic skin response and blood 

pressure) during the intervention to measure participants’ anxiety levels. 
 
Due to the development of larger-scale RCTs, future studies should focus on 
implementing VR treatments into mental health services, particularly in a 
COVID-19 world. One of the clear benefits of VR treatment is that it could be 
considered an improved method of treatment delivery for those who are 
unable to attend face-to-face treatment. Additionally, it could also provide 
therapy to more people, thereby reducing waiting list times and reducing 
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health and social care professionals’ workloads. However, this will require 
suitable training for therapists to ensure that the VR therapy is delivered 
effectively. Coproduction between healthcare professionals, service users, 
researchers and developers are vital in order to ensure that the VR 
environment and therapy produced is effective and appropriate.  
 
A more robust up to date taxonomy is required, in order to develop some 
consistency between VR definitions. According to a review conducted by 
Carroll et al. (2021) into VR/augmented reality health and wellbeing 
interventions for older adults, very few studies provide a definition of VR and 

this can subsequently lead to misunderstandings and ambiguities. Thus, this 
needs to be avoided, in order to undertake more high quality VR trials.  
 
4.4.4 Conclusion  
 
Therefore, this review suggests that VR can be used to provide therapy to 
target various symptoms and mechanisms in those diagnosed with psychosis. 
The opportunity to provide therapy in a controlled environment can be 
beneficial for those with psychosis. Whilst there has been an emergence in 
the number of larger trials and RCTs into VR therapy and psychosis, further 
RCTs are required to assess the effectiveness of VR therapy when compared 
to traditional therapy. Furthermore, researchers should provide further detail 
into the criteria used to define VR, presence, immersion and personalisation. 
This will allow for more consistency between trials.  
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5. Study 2 – beta testing evaluation of a virtual world intervention to 

deliver social cognition training to those with FEP - the VEEP trial 

 

Co-designing a virtual world with young people to deliver social 

cognition therapy in early psychosis  

Reference: Realpe, A., Elahi, F., Bucci, S., Birchwood, M., Vlaev, I., Taylor, 
D., & Thompson, A. (2020). Co-designing a virtual world with young people to 
deliver social cognition therapy in early psychosis. Early Intervention in 

Psychiatry, 14(1): 37-43. 

Author contributions  

A.T., S.B., M.B., I.V. and D.T. wrote the grant application for this feasibility and 
pilot trial. A.T., A.R., D.T. and F.E. were responsible for coordinating the 
design of the virtual world. A.T., A.R. and F.E. conducted the co-design 
workshops. A.R. and A.T. drafted the manuscript, all investigators have been 
involved in revising the report and all authors have seen and approved the 
final version.  

 

A summary of the beta testing process was written in the above published 
paper. This has been extended in this doctoral thesis chapter. The candidate 
(FE) collected and analysed all the data provided in this chapter.  
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5.1 Introduction to the chapter 

 
This chapter firstly introduces the VEEP intervention. The second part 
describes the beta testing study, which occurred before participant recruitment 
for the VEEP Trial. The aims and methods are discussed further in Chapter 3: 
Methods and Methodologies.  

 

5.2 Development of the VEEP Trial 
 

5.2.1 Rationale 
 
Individuals value the accessibility, flexibility, privacy and self-management that 
digital health interventions provide (Hollis et al., 2017). Therefore, 
implementing the SCIT into Second Life® had the potential to provide 
treatment to those whom services have struggled to provide access to. Service 
users had the opportunity to access therapy in any environment with a high-
speed internet connection (i.e. their own home), thereby decreasing clinical 
costs and influencing functional outcomes (Grinberg et al., 2014).  

 

5.2.2 Who is VEEP appropriate for? 
 
The VEEP trial was designed for individuals diagnosed with FEP, who were at 
least 18 years of age and experienced social cognitive difficulties because of 

their condition. This treatment was particularly appropriate for those who 
experience symptoms of paranoia and suspiciousness.  The trial developers 
recommended that service users complete this treatment during the non-acute 
phase of their illness.  
 
5.2.3 Group development 
 
The intervention was designed, so that approximately five individuals and two 
facilitators participated in each group. This was because five individuals will 
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provide various opinions and perspectives, whilst two facilitators can ensure 
that the individuals are completing tasks effectively and provide additional 
support if necessary.  
 
5.2.4 Treatment phase and session structure 

Individuals were required to attend sessions twice a week for 30-45 minutes 
for four weeks. The intervention contained an eight-session treatment phase.  
Further information about the intervention can be found in appendix 33.   

5.2.5 Development of the virtual world environment 
 

Second Life® is a virtual world which contains approximately half million acres 
of virtual land. Much of this land belongs to Second Life® users. When a user 
purchases land or an island, they can customise this space. Users can 
purchase different types of land according to their needs (Second Life, 2017).  
 
Therefore a 65536 m2 virtual space called an ‘island’ was purchased within 

Second Life®, where the VEEP trial was being developed. The environment 
is an isolated space, which ensures that no unintended access can take place. 
Once the service user had logged into Second Life® (using a username and 
password that had been developed for them), their avatar would be able to 
gain access to the VEEP trial environment via a teleport system. The research 
team were the only other individuals who would have access to the VEEP 
environment. Once they had been teleported into the VEEP trial environment, 
they had full access to this environment.  

 

Below are images and brief descriptions of each room in the Second Life® 
environment:  
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Figure 19: Café (Second Life® environment) 

 

 

 

 

 

 

Figure 20: The library (Second Life® environment) 

Café: this is where the sessions begin. It is designed to be a 

relaxing space, where participants can have discussions and 

take part in activities.  

 

 

 

Library: this is where participants can access the VEEP 

website (http://veep.warmwinterarts.com) which contains 

the slides, activities, and extra information for each session. 

Participants can also fill in the feedback form via this 

website. Participants are encouraged to access the library 

in between sessions, so they can review content from 

previous and future sessions.  
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Figure 21: The white room (Second Life® environment) 

 

 

 

 

 

 

 

Figure 22: The red room (Second Life® environment) 

This is the first of three therapy rooms, where the sessions 
take place. There are screens on the walls, where PowerPoint 

presentations can be shown. There are posters on the wall 

that provide participants with more information on the SCIT.  

 

This is the second of three therapy rooms.  
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Figure 23: The blue room (Second Life® environment) 

 

 

 

 

 

 

 

 

Figure 24: The outdoor cinema (Second Life® environment)  

 

This is the third of three therapy rooms.  

 

 

 

This is where videos relating to the intervention can be 

watched on a big screen. It is designed to be a relaxing 

space for participants.  
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Figure 25: Beach area (Second Life® environment) 

 

 

 

 

 

 

 

Figure 26: Beach house (Second Life® environment) 

 

This contains both a beach hut and a tent. This is a place 

where the group can have discussions about topics.  

This is a relaxation space, which participants can attend.  
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Figure 27: The first therapist’s avatar in Second Life®  
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5.3 Results 
 
Four participants were recruited and consented to take part in this study.  

Below is an image taken from the VEEP beta testing session.  

 

Figure 28: VEEP beta testing session image 

 

 

 

 

 

 

 

 

 

 

 

 



 

331 

The below table outlines information on the feedback provided by the facilitators and the participants.  
 

Table 19: Beta test results  

Topics Facilitators   Participants  

Logging into Second 
Life®  

 No difficulties observed.  No difficulties observed.  

Communication – 
microphone  
 
 

No difficulties observed.  One participant could not use their microphone 
and so used the text chat function instead. 

PowerPoint 
presentations 

The facilitators experienced delays in moving 
the slides in real time, so that all participants 
could see the same slide at the same time.  

Changing the PowerPoint presentations in the 
sessions was slow at times and led to delays. 
Sometimes it was difficult for the participants 
to see the PowerPoint presentations.  

Watching videos in 
the virtual world 

There were inconsistencies in watching the 
videos in the virtual world. For three individuals, 
the videos would stop and start. The videos did 
not work for the remaining three individuals.  

Please see the facilitator’s response.  
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Audio  No difficulties recorded.  Participants explained they could not hear the 
facilitators talk at times, due to background 
noise.  
Participants explained that they could not hear 
the avatars speak during the role-play 
activities.   
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After reviewing and organising participants’ responses, the main feedback was 
identified and devised into categories:   
 
Category 1: Ease of use  
 
All participants stated that they found the virtual world easy to use and 
understand. Participants were able to download the programme Second Life® 
successfully onto their computers/laptops. They were able to follow the 
instructions on how to choose an avatar and navigate their way through the 
virtual world.  
 

However, there were some hardware and software issues that participants 
experienced throughout the process:  
 

Subcategory 1: Improvement to functionality     
 
Before watching videos in Second Life®, participants would be asked to switch 
off their microphones, so the sound of their videos did not echo through into 
the virtual world. It was agreed that participants would be able to have control 
over when they could watch videos in Second Life®. Therefore, as opposed 
to the therapists clicking on the videos to watch, the participants would have 
to do this themselves. The group chat option, where individuals could 
communicate via text was removed. This is because it disrupted the flow of 
the conversations in Second Life®. Therefore, all users would be asked to use 
voice chat instead. Group chat would remain as an option if users wanted to 
send a private message to the facilitators.  
 
Poor internet connectivity could impact the speed at which the Second Life® 
programme worked. The website was initially designed to review all the 
session content in between sessions if required. However, it was decided that 
participants could use the website to review the presentations and content 
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during the sessions if their programme was working more slowly than 
expected.  
 
Subcategory 2: Improve the interface     
 
Participants were asked to either sit or stand near the screen to view the 
PowerPoint presentation in Second Life®. Furthermore, group activities and 
tasks were viewed using the treatment website instead of the cinema screen 
in Second Life®. For example, one of the activities in the treatment is called 
‘guessing people’s emotions,’ which involved participants looking at pictures 

on the screen and guessing the emotion a character is showing. It would be 
easier and more straightforward for the participant to view this on their internet 
browser, to maximise their chances of identifying the correct emotion.  
 
When liaising with the Second Life® developers, one of the challenges the 
research team faced, involved fixing the virtual world’s cinema screens, so 
videos could be viewed on the screen. There were two specific issues: 1) it is 
essential that participants watch the videos immediately when asked 2) the 
videos could be watched simultaneously. Participants were asked to view the 
relevant videos by logging into the treatment website via the screen in the 
virtual world. Once this had happened, they were then able to find the video in 
the relevant session and press play. However, due to the technical issues, it 
was decided that once participants were asked to watch a video, they were 
asked to access it via a link that would be sent in the group chat. Therefore, 
by clicking on the link, participants would be able to view the video.  
 

Category 2: Understanding of the objectives of the virtual world 
intervention  

All participants understood the objectives of the VEEP intervention. This 
included being aware of the therapy targets and why the virtual world was 
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being used as a mechanism to facilitate this therapy. Participants stated that 
they could view the slides and understood the activities they were asked to 
take part in.  
 

Whilst participants provided positive feedback on the group activities they 
were asked to take part in; they felt there should still have been more user 
input. This would encourage more cohesion and interaction between groups. 
Therefore, to encourage more user input, the facilitators agreed to ask more 
questions to participants during group tasks. Furthermore, participants would 
be given the option to ‘check-in’ and ‘check-out’ at the end of each session; 

this would allow participants to clarify any details or ask any questions they 
may have.  
 
 
5.4 Discussion 
 
This study describes the beta testing process, which is part of the development 
of the virtual world intervention, that used a significant codesign process 
(please see Realpe et al., 2020). The aims were to determine the feasibility, 
acceptability and usability of the VEEP intervention and to identify any 
technical issues prior to undertaking the proof-of-concept trial. This involved 
researchers, Second Life® developers and people with lived experiences of 
mental health conditions. Therefore, this resulted in a wide range of 
perspectives being incorporated into the final intervention, thereby ensuring 
that it is engaging, valuable and relevant for service users with FEP.  
 
Feedback indicated that the intervention was well received, valuable and easy 
to use. Participants responded positively to the interface, the evidence-based 
psychoeducation and novel appeal. There is a significant lack of beta testing 
for VR interventions to improve mental health; therefore, this highlights an 
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important need for more evidence based research into the usability of VR 
interventions.  
 
Areas for improvement predominantly focused on the technical aspects of the 
VR intervention, as opposed to the psychoeducation itself. Feedback focused 
on how best to improve the feasibility and usability of the virtual world, as well 
as save time during the session. Improvements such as incorporating more 
discussions during the sessions, asking participants to use voice chat when 
needed (as opposed to text chat) and utilising their own web browsers on their 
computers (as opposed to the web browser within the virtual world) were all 

implemented before the intervention began with service users.  
 
5.4.1 Strengths and Limitations 
 
 
Participants reported that the virtual world intervention was feasible and 
acceptable. No adverse events were reported.  
 
The generalisability of the beta study was limited by the small sample size of 
PhD students recruited from WMS, University of Warwick. Prior research has 
suggested that a representative sample of between five to seven participants, 
can potentially lead to a tenfold reduction in usability difficulties (Birnie et al., 
2018; Gustafson and Wyatt, 2004). Furthermore, those with FEP were not 
recruited to take part in the beta testing process. Nevertheless, criteria suggest 
that interventions should be tested under the conditions by which they will be 
used (Brown et al., 2013; McCurdie et al., 2012). This was achieved in this 
beta study.  
 
As this was a usability study, it is not possible to formulate conclusions about 
the virtual world intervention’s ability to improve social cognition skills. Another 

limitation was the duration of the beta testing; the sessions were condensed 
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down and delivered over two days. Additionally, there was only one iterative 
cycle to refine the intervention. However, reasons for this were logistic; ethical 
and university approval took longer than expected and refinements needed to 
be made before the proof of concept study began.  
 

5.5 Conclusion 

 

To the candidate’s knowledge, this is the first study to describe the beta testing 
of a VR intervention for those with psychosis.  The beta designing process was 
an iterative process. The findings show that the virtual world intervention was 
well received and rated highly in terms of usability and containing high quality 
information. The testing identified those modifications to enhance the 
successful implementation of the virtual world intervention. The following 
stages involved conducting a proof-of-concept pilot study with those 
diagnosed with FEP to assess the feasibility and acceptability of the virtual 

world intervention. If found to be effective, the virtual world intervention has 
the potential to improve social cognition deficits in those with FEP.



 

338 

6. Study 3: a quantitative analysis of the SCIT delivered via a virtual 
world in those with FEP – the VEEP trial 

 

A Feasibility and Acceptability Trial of Social Cognitive Therapy in Early 

Psychosis Delivered Through a Virtual World: The VEEP Study  

Reference: Thompson, A., Elahi, F., Realpe, A., Birchwood, M., Taylor, D., 
Vlaev, I., Leahy, F., & Bucci, S. (2020). A feasibility and acceptability trial of 
social cognitive therapy in early psychosis delivered through a virtual world: 
The VEEP study. Frontiers in Psychiatry, 11: 219. 

Author’s contributions  

AT, SB, MB, IV, and DT wrote the grant application for this feasibility and pilot 
trial. AT, AR, DT, and FE were responsible for coordinating the design of the 
virtual world. AT, AR, and FE conducted the co-design workshops. AT, FE, 
FL, and AR undertook the trial. AT drafted the manuscript. All investigators 
have been involved in revising the report, and all authors have seen and 
approved the final version.  

 

• The above paper provides an analysis of the outcome measures collected 
at pre and post-intervention.  

• The RA collected the social cognition, social functioning, behaviour 
change, quality of life, neurocognition and psychopathology outcome 
measures.  

• FE collected and analysed the data for the feedback forms and the 
presence questionnaire, that is reported in the above publication. This is 
reported on in this doctoral thesis study chapter.  

• FE analysed and wrote up all the data reported in this doctoral thesis study 
chapter.  
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6.1 Introduction to the chapter 

 
This study analyses the feasibility and acceptability of the VEEP trial using 
quantitative outcome measures and feedback forms.  Demographic 
information is presented, followed by the data from the feedback forms. The 
comparison between completers and non-completers is then presented (at 
pre-and-post intervention) followed by an assessment of presence (that was 
collected at post intervention). Findings are then discussed in more detail in 
the discussion. This was additional analysis to the published paper 
(referenced on the previous page) and completed by the candidate 

independently.  

 

6.2 Results – participant information  

 

The below table provides information on those participants who consented to 
take part in the VEEP trial.  

Table 20: Participant demographics and neurocognition  

Variable Value 

Participant Number 19 

Age Mean 25.61 

SD 6.49 

Gender Male 14 

Female 5 

Highest level of 
education 

A level 3 

Trade or technical training 
(incomplete) 

5 

Trade or technical training 
(complete) 

6 
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Tertiary diploma/certificate 2 

Undergraduate degree 
(incomplete) 

1 

Undergraduate degree (complete) 2 

Nationality UK 17 

Nepal 1 

Russia 1 

NART IQ score 

(premorbid 
intelligence) 

104.96 

 
 

6.3 Results – feasibility  

 

The below table summarises the data collected from participant feedback 
forms: 

Table 21: Participant feedback form results (statements) 

Statements Mean (SD)  Percentage score (%) 

(1) Suitable level of content (e.g. 
easy to understand)  

4.40 (0.54) 88 

(2) Relevance and value of the 
content 

4.16 (0.56) 83.2 

(3) Guidance from the therapist 
 

4.69 (0.51) 93.8 

(4) Encouragement to participate 
and interact 

4.57 (0.67) 91.4 

(5) Safety of the VR world 4.70 (0.61) 94 
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The above results are categorised into statements. The mean score represents the average 
score for each statement (range 1-5 – a higher number indicates a more positive result). This 
score is then converted into a percentage (see column 3).  

 

Table 22: Participant feedback form results (sessions) 

 

The above results are categorised into sessions. The mean score represents the average 
score for each session (range 5-25 – a higher number indicates a more positive result). This 
score is then converted into a percentage (see column 3).  

 

 

 

 

 

Sessions Mean  (SD) score Percentage score (%) 

Session 1  22.11 (1.62) 88.44 

Session 2 21.71 (2.06) 87 

Session 3 22.33 (1.94) 89.32 

Session 4 22.25 (2.63) 89 

Session 5 22.6 (2.88) 90.4 

Session 6 23.75 (1.26) 95 

Session 7 22.6 (2.3) 89 

Session 8 24 (0) 96 
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Results indicated that most participants experienced a very high level of 
satisfaction when it came to the five statements asked about each session of 
the intervention. Furthermore, participants recorded very high levels of 
satisfaction for each session.  

 

6.4 Results - A comparison of completers and non-completers in the 
VEEP trial 

 

Table 23, 24 and 25 below, provide a comparison between VEEP intervention 
completers and non-completers, using secondary outcome measures: 
functioning and QoL, social cognition and neurocognition.  
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Table 23: Pre and post-intervention analyses for completers  

 
  

Pre-

intervention 
(n=11) 

Post-

intervention 
(n=11) 

P Value Hedges g 

Variable 
 

Mean SD Mean SD     

BPRS Total* 38.82 6.95 36.63 9.24 .595 -.26 

Anxiety* 2.18 1.25 2.18 1.25 1.000 .00 

Depression* 2.00 0.89 2.36 1.29 .455 .31 

SCSQ Total SCSQ 31.44 3.90 32.60 5.03 .600 .25 

Theory of mind 7.00 2.37 8.09 1.38 .740 .54 

Schematic 

Inference 

7.45 0.93 7.82 1.33 .630 .31 

Verbal memory 7.91 0.83 8.27 1.27 .568 .32 

Metacognition 9.08 0.94 9.27 0.70 .638 .22 

Hostility bias* 1.55 1.13 1.27 1.19 .648 -.23 

BLERT   14.00 4.43 16.00 2.77 .780 .53 

Hinting task   18.27 2.10 19.00 1.34 .521 .40 
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CSQ-SF CSQ-SF-Total* 210.09 24.67 197.36 21.54 .465 -.53 

Internality 

subscale* 

49.27 5.04 49.91 5.47 .674 .12 

Globality* 47.36 8.27 44.45 5.72 .512 -.39 

Stability* 45.55 6.55 41.01 6.98 .527 -.65 

Negative 

Consequences* 

22.91 5.26 20.91 4.41 .536 -.40 

Self-worth 

implications* 

44.64 9.17 40.91 8.12 .450 -.41 

PSP   64.45 12.32 65.82 11.62 .815 .11 

EuroQual-5D Total 9.27 4.31 8.73 3.98 .553 -.13 

Anxiety/depression 2.64 1.29 2.18 1.17 .720 -.36 

EuroQual-

VAS 

  69.18 17.90 69.10 22.89 1.02 -.00 

TDF-4 (Beliefs 

about 
capabilities) 

Total 2.49 0.45 2.23 0.60 .420 -.47 

Group 2.47 0.39 2.41 0.82 .811 -.09 

Individual 2.52 0.53 2.23 0.61 .545 -.49 

TDF-8 

(intentions) 

Total 2.24 0.54 2.05 0.59 .538 -.32 

Group 2.33 0.42 2.03 0.61 .795 -.55 
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Individual 2.15 0.72 2.06 0.63 .748 -.13 

TDF-9 (Goals) Total 2.81 0.72 2.58 0.58 .552 -.34 

Group 2.91 0.66 2.48 0.66 .624 -.63 

Individual 2.70 0.84 2.68 0.55 .986 -.03 

*Paired samples t-test is significant at the 0.05 level (2-tailed) 

Bell Lysaker Emotion Recognition Task (BLERT), Brief Psychiatric Rating Scale (BPRS), Cognitive Style Questionnaire – short form (CSQ-SF), 5 level 
EuroQol Quality of Life outcome, Personal and Social Performance Scale (PSP), Social Cognition Screening Questionnaire (SCSQ), Theoretical 
Domains Framework – Belief about capabilities; domain Four (TDF-4) Theoretical Domains Framework– Intentions and goals; domains Eight and 

Nine. *outcome measures and/or subscales, where a lower score indicates a more positive result. 

 

A comparison of pre and post-intervention outcomes for completers indicates that there were no significant differences 

found at pre and post intervention for VEEP intervention completers.  
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Table 24: Pre and post-intervention analyses for non-completers  
  

Pre-intervention (n=4) Post-intervention (n=4) 

Variable 
 

Mean SD Mean SD 

BPRS Total* 36.25 8.05 35.75 10.31 

Anxiety* 2.50 1.29 2.75 1.71 

Depression* 2.25 1.50 1.50 0.58 

SCSQ Total SCSQ 31.66 2.65 32.83 3.86 

Theory of mind 8.25 0.96 7.75 2.22 

Schematic 

Inference 

5.75 1.71 7.25 0.96 

Verbal memory 8.00 1.15 8.50 1.29 

Metacognition 9.66 0.39 9.33 0.55 

Hostility bias* 1.00 0.82 2.00 1.83 

BLERT 
 

11.25 4.57 14.25 4.27 

Hinting task 
 

18.00 2.71 17.75 2.50 

CSQ-SF CSQ-SF-Total* 177.75 17.52 175.50 26.79 

Internality 

subscale* 

46.75 4.03 48.50 3.00 
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Globality* 37.25 4.27 39.75 10.24 

Stability* 38.50 5.45 36.25 6.45 

Negative 

Consequences* 

19.25 3.59 18.00 5.16 

Self-worth 

implications* 

35.75 6.90 32.50 9.15 

PSP   74.25 14.93 73.5 20.27 

EuroQual-5D Total 8.50 4.04 8.25 3.77 

Anxiety/depression 2.25 1.50 1.75 0.96 

EuroQual-
VAS 

  66.5 12.61 72.50 17.56 

TDF-4 
(Beliefs 

about 
capabilities) 

Total 2.46 0.46 2.79 0.11 

Group 2.54 0.53 2.96 0.28 

Individual 2.38 0.44 2.63 0.34 

TDF-8 

(intentions) 

Total 2.42 0.50 2.67 0.47 

Group 2.42 0.50 2.83 0.58 

Individual 2.42 0.50 2.50 0.58 

Total 3.03 0.43 3.11 0.26 
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TDF-9 
(Goals) 

Group 2.94 0.30 3.25 .29 

Individual 3.13 0.63 2.97 .41 

The results are presented descriptively above.  

Bell Lysaker Emotion Recognition Task (BLERT), Brief Psychiatric Rating Scale (BPRS), Cognitive Style Questionnaire – short form (CSQ-SF), 5 level 
EuroQol Quality of Life outcome, Personal and Social Performance Scale (PSP), Social Cognition Screening Questionnaire (SCSQ),  Theoretical 
Domains Framework – Belief about capabilities; domain Four (TDF-4) Theoretical Domains Framework– Intentions and goals; domains Eight and 
Nine. *outcome measures and/or subscales, where a lower score indicates a more positive result. 

 

The descriptive statistics showed that there were improvements at post-intervention when compared to pre-intervention for 

the non-completers for the following outcome measures: BPRS (total score as well as the depression subscale), SCSQ (total 

score as well as the schematic inference and verbal memory subscales) BLERT, CSQ-SF (total score as well as the stability, 

negative consequences and self-worth implications subscale), EuroQual-VAS, TDF-4, TDF-8 and the TDF-9 (total score as 

well as the group subscale). The descriptive statistics showed that there were reductions at post-intervention when compared 

to pre-intervention for the non-completers for the following outcome measures: BPRS (anxiety subscale), SCSQ (theory of 

mind, metacognition and hostility bias subscales), Hinting task, CSQ-SF (internality and globality subscale), PSP, EuroQual-

5D and the TDF-9 (individual subscale).  
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Table 25: Post-intervention analyses between completers and non-completers 

 
  

Completers 

(n=11)  

Non-

Completers 

(n=4) 

P Value Hedges 

g 

Variable 
 

Mean SD Mean SD 
 

 

BPRS Total* 36.64 9.24 35.75 10.31 .938 -.09 

Anxiety* 2.18 1.25 2.75 1.71 .700 .39 

Depression* 2.36 1.29 1.50 0.58 .675 -.69 

SCSQ Total SCSQ 32.60 5.04 32.83 3.86 .937 .05 

Theory of mind 8.09 1.38 7.75 2.22 .904 -.20 

Schematic 

Inference 

7.82 1.33 7.25 0.96 .677 -.43 

Verbal memory 8.27 1.27 8.50 1.29 .918 .17 

Metacognition 9.27 0.70 9.33 0.55 .910 .08 

Hostility bias* 1.27 1.19 2.00 1.83 .597 .50 

BLERT 
 

16.00 2.76 14.25 4.27 .679 -.52 

Hinting task 
 

19.00 1.34 17.75 2.50 .750 -.70 
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CSQ-SF CSQ-SF-Total* 197.36 21.54 175.50 26.79 .536 -.9 

Internality 

subscale* 

49.91 5.47 48.50 3.00 .832 -.26 

Globality* 44.45 5.72 39.75 10.24 .583 -.63 

Stability* 40.91 6.98 36.25 6.45 .614 -.64 

Negative 

Consequences* 

20.91 4.41 18.00 5.16 .596 -.60 

Self-worth 

implications* 

40.91 8.12 32.50 9.15 .545 -.95 

PSP   65.82 11.62 73.50 20.27 .613 .51 

EuroQual-5D Total 8.73 3.98 8.25 3.77 .932 -.11 

Anxiety/depression 2.18 1.17 1.75 0.96 .712 -.36 

EuroQual-VAS   69.10 22.89 72.50 17.56 .915 .15 

TDF-4 (Beliefs 

about 

capabilities) 

Total 2.27 0.59 2.79 0.11 .645 .94 

Group 2.41 0.82 2.96 0.28 .829 .71 

Individual 2.23 0.61 2.63 0.34 .665 .67 

TDF-8 

(intentions) 

Total 2.03 0.59 2.67 0.47 .810 1.07 

Group 2.03 0.61 2.83 0.58 1.170 1.25 

Individual 2.06 0.63 2.50 0.58 .610 .67 
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TDF-9 (Goals) Total 2.58 0.58 3.11 0.26 .630 .95 

Group 2.48 0.66 3.25 0.29 .690 1.22 

Individual 2.68 0.55 2.97 0.41 .640 .52 

*Independent samples t-test is significant at the 0.05 level (2-tailed)  

Bell Lysaker Emotion Recognition Task (BLERT), Brief Psychiatric Rating Scale (BPRS), Cognitive Style Questionnaire – short form (CSQ-SF), 5 level 
EuroQol Quality of Life outcome, Personal and Social Performance Scale (PSP), Social Cognition Screening Questionnaire (SCSQ),  Theoretical 
Domains Framework – Belief about capabilities; domain Four (TDF-4) Theoretical Domains Framework– Intentions and goals; domains Eight and 
Nine. *outcome measures and/or subscales, where a lower score indicates a more positive result. 

 

A post-intervention comparison between completers vs non-completers indicates no significant differences. 
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6.5 Results - a measure of presence post intervention 
 
Presence of the virtual world was collected using both the Witmer and Singer 
(1998) questionnaire and through semi structured interviews (this is analysed 
and recorded in study 4b). In this study, presence was measured at post-
intervention. Data was collected from only the last nine participants due to 
difficulties with providing the questionnaire at the beginning of the intervention.  
 
The mean scores for each question (error bars and standard error are 
illustrated below). The results showed that overall, there was a moderate 

degree of presence in the virtual world: M= 154.2 and SD= 18.8. Scores could 
range from 32 to 224. Below results are divided into the subscales.  
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Figure 29: Bar chart – control responsiveness 

 
 

 

 

Figure 30: Bar chart – sensory exploration and adjustment 
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Figure 31: Bar chart – involvement 
 
 

 

Figure 32: Bar chart – interface awareness 
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6.6 Discussion 

 

6.6.1 Overall summary of results 
 
6.6.1.1 Feasibility and acceptability   

 

6.6.1.1.1 Recruitment and attrition  
 
Below is a flowchart (figure 33), which outlines the recruitment process. 45 
patients at EIP service in CWPT were approached to take part in this trial. 13 
declined to take part, five were ineligible (did not speak English or were 
diagnosed with a moderate intellectual disability), 11 did not respond to our 
requests and so were deemed uninterested, 12 were no longer in EIP or were 
due to be discharged and four declined to take part because they did not have 
access to digital technologies. In total, there were 11 completers and 4 non-
completers. Figure 34 provides more information on participant attendance.  
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Figure 33: Trial outline and recruitment process 

 

 
Figure 34: VEEP session attendance 
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Therefore only 42.2% of those who were approached (19 out of 45) to take 
part in the VEEP trial, consented. Whilst this is a low number, this is supported 
by prior research. Polillo et al.’s (2021) study into the update of digital tools to 
engage with patients with provisional psychosis as well as their families, found 
that 48.3% of those patients who were approached, consented to take part.   
 
73.3% of participants who began the intervention, completed the trial (11 out 
of 15). These completion and attrition rates are supported by previous trials 
and studies, which have delivered social cognition training for those with 
psychosis (Horan et al., 2018; Kanie et al., 2019; Mediavilla et al., 2019; 

Roberts et al., 2017; Taksal et al., 2016).  
 
The original aim was to recruit four groups of five participants; however, due 
to delays in recruitment, each group contained a different number of 
participants. Therefore it is not easy to assess whether it is feasible to deliver 
VR social cognitive therapy to those with FEP, to groups of five specifically. 
Additionally, attendance was sporadic for some participants, leading to groups 
of one-two participants for some sessions. Thus, future VR trials should focus 
developing more efficient retention strategies to consider drop out and non-
attendance rates (Liu et al., 2018).  
 

6.6.1.1.2 Participant feedback    
 

The VEEP feedback forms indicated that participants provided positive 
feedback on all aspects of the intervention. Scores ranged from 88-94% 
favourability. The positive feedback was consistent throughout the eight 
sessions as well (87 – 96%). These results indicate that the VEEP intervention 
was feasible and acceptable to deliver to improve social cognition deficits in 
those with FEP.  
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However, the completion rate for the feedback forms was low for each session. 
Thus, these findings may not represent all the participants who took part in the 
VEEP intervention. There could be multiple reasons why the completion rate 
was low: participants would have to go to the VEEP intervention website and 
complete the form online. Thus, participants may not have felt they had the 
time to complete this. It is possible that some participants avoided completing 
the feedback forms because they did not want to provide negative feedback. 
Therefore, future VR therapists should ensure that participants complete 
feedback forms when asked to do so.   
 

6.6.1.1.3 Comparison between completers and non-completers 
 
A comparison of post-intervention outcomes for completers vs non-completers 
indicated no significant differences at T2. Similarly, a comparison of pre and 
post-intervention outcomes for completers indicated that there was no 
significant differences between T1 and T2. The descriptive statistics for pre 
and post-intervention outcomes for non-completers indicated that there were 
improvements for the following outcome measures at T2; BPRS (total score 
as well as the depression subscale), SCSQ (total score as well as the 
schematic inference and verbal memory subscales) BLERT, CSQ-SF (total 
score as well as the stability, negative consequences and self-worth 
implications subscale), EuroQual-VAS, TDF-4, TDF-8 and the TDF-9 (total 
score as well as the group subscale).  

 
Nevertheless, future research should collect data at pre-intervention, midpoint, 
post-intervention and follow-up to see if there are any significant 
improvements and whether they are sustained (Hill et al., 2017). Dropout rates 
and attrition are complex issues. Varied and inconsistent findings in research 
are partly due to how the term ‘drop out’ is defined and at what stage it occurs.  
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Thus, future studies must distinguish between what phase of engagement is 
being assessed (Pellerin et al., 2010).  
 

6.6.1.1.4 Presence 
 
The results indicated that participants experienced a moderate degree of 
presence in the virtual world intervention. This can be supported by previous 
research, which indicates that the Second Life® virtual world can create a 
degree of presence for users (Ata, 2016; Girvan, 2018).  
 

6.6.2 Strengths and limitations 
 

6.6.2.1 Methods and methodologies   
 

There are several limitations; the small sample size may have led to 
insufficient power to detect differences between groups on secondary 
outcome measures.  

Second, although this was a feasibility trial, the patients who consented to 
participate were high functioning as assessed by their baseline scores.  

Third, there was no control over whether participants were attending other 
therapies or interventions. Therefore, there could have been some 
confounding effects. This could explain why some participants who dropped 
out still showed some improvements.  

Fourth, this study only collected self-reported outcome measures and there 
was no follow-up period. Thus, future VR trials should recruit larger sample 
sizes along with a CG, with an extensive follow up period. 

Fifth, adherence was not measured in this trial. One method of achieving this 
could have been to monitor the frequency and duration at which participants 



 

 

 

360 

logged into the therapy website in between sessions. A similar method was 
conducted in a trial conducted by Roberts et al. (2017), where adherence was 
tracked through in-home treatment via an iPad finger-stroke activity. 
Therefore, future VR trials should consider adopting these types of methods.   

Sixth, the candidate delivered the intervention and collected the feedback from 
participants. Therefore, it is possible that some participants may have not been 
entirely honest in their feedback.     

 

6.6.2.2 Self-reported outcome measures  

 

6.6.2.2.1 Feedback forms  
 
There are many advantages to using end of session feedback forms to collect 
participants’ experiences of participating in the virtual world. These forms were 
easy to use and quick to implement, thereby reducing participants’ time to 
complete them. The anonymity participants had when completing the forms 
may have encouraged them to be more honest with their feedback.  
 
However, there were some limitations to collecting feedback using this 
method. These forms only provided a brief overview of participants’ 
experiences and opinions and did not provide in-depth feedback. Although 

participants would have had the option of providing in-depth feedback in a 
semi-structured interview post-intervention, they may have also wanted to do 
this immediately after each session. Furthermore, results from participant 
feedback forms cannot be used alone as a quality indicator. This is because 
these forms do not necessarily align with other measures of the intervention 
safety and quality and there was no pre-defined threshold of acceptability.  
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The aim was to develop a quick, easy-to-use feedback form, which 
participants could complete immediately. Although this was achieved with the 
number rating system, some of the form’s statements were vague and could 
have been misinterpreted and overlapped with other statements.  For 
example, ‘suitable level of content (e.g., easy to understand)’ and ‘relevance 
and value of the content’ could have been misinterpreted as meaning the same 
thing. Furthermore, these statements could have been perceived as meaning 
different things. For example, ‘suitable level of content (e.g., easy to 
understand)’ could be inferred as to whether the information is easy to 
understand or whether there was enough content covered in each session. 

Therefore questions should have been tested prior to the trial, to resolve any 
ambiguity.  
 
Additionally technical difficulties, which led to feedback forms not being 
accessed and/or submitted. Two participants struggled to log into the website 
(where the feedback forms were located). Therefore, physical copies of their 
feedback forms were mailed to them, which they could complete. However, 
due to the time delay, they may not have been able to provide accurate 
feedback. All participants were asked to complete their feedback forms at the 
end of each session. However, when the feedback form data was collected at 
the end of the intervention, some participants had not submitted their feedback 
forms. Therefore, there was some missing data.  
 

6.6.2.2.2 Presence questionnaire  
 
Due to administrative errors conducted by the research team, the presence 
questionnaire was only administered to nine participants out of the 15 (60%), 
who took part in the VEEP intervention. Therefore, whilst participants reported 
a moderate degree of presence, findings need to be treated cautiously (Murad 
et al., 2018).  
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6.6.3 Conclusion  
 

The results discussed in this chapter indicates that it is feasible and acceptable 
to deliver social cognition therapy in a virtual world to those diagnosed with 
FEP. Future trials require randomisation, a larger sample size with a longer 
follow up period and a control group. This would help to assess whether VR 

interventions can lead to significant improvements in emotion recognition, 
behaviour and functioning.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 

 

 

363 

7. Study 4a - patient and public involvement (PPI) to assist with the 

design of the interview schedules for the VEEP trial  

 

7.1 Introduction to the chapter and rationale 
 
The results for this PPI study are provided below, followed by the discussion 
and conclusion.  
 
PPI in research represents the active involvement between researchers and 
patients/lay individuals. In this study, participants contributed to the design 
stage of the interview schedule research process. The advantages of PPI 
included gaining insights into individuals’ attitudes and beliefs about the VEEP 
intervention. Therefore this enhanced the ecological validity of the research 
(Brett et al., 2014). Virtual worlds such as Second Life® have not been 

specifically developed for clinical purposes. Thus, it was important for the 
researchers and healthcare professionals to develop protected environments, 
which target the clinical needs of those with FEP (Gorini et al., 2008).  
 

7.2 Results 
 
Further information about the rationale, aims and methods can be found in the 
Chapter 3: Methods and Methodologies. Two participants were recruited and 
consented to take part in this study. Below are brief vignettes about 
participants Sophie and Ellie. They are written in present tense.  
 
Vignette: Sophie  
 
Sophie is a 27-year-old female who has various experiences working and 
volunteering for mental health services and charities. Sophie had taken part in 
the VEEP codesign process, before this PPI research study began. 
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Vignette: Ellie  
 
Ellie is a 24-year-old female who has prior experience accessing child and 
adolescent mental health services in the UK. Therefore, as she is an expert 
by experience, she has contributed to the design and development of many 
mental health research studies that target children and young people. Ellie had 
taken part in the VEEP co-design process, before this PPI research study 
began.  
 
Table 26 highlights the results in the form of categories, subcategories, and 

complete examples. The feedback was provided during the workshops and 
collated between the participants and the PPI facilitator (the candidate). Table 
27 and 28 provide the changes that were subsequently made to the interview 
schedules.  
 
Category 1: Thorough questions covering all aspects of the treatment 
process 
 
Sophie and Ellie provided positive feedback on the interview schedules and 
stated that the questions covered all aspects of the intervention. Participants 
were going to be asked about their prior experiences of group therapy and 
technology. They were being given the opportunity to give feedback on both 
the virtual world environment and the therapy itself and provide feedback on 
whether the treatment impacted on their mental health. Participants would be 
asked about the benefits and disadvantages of taking part in a novel 
intervention and discuss whether it could be implemented sufficiently into daily 
life. Participants would also be asked to mention and expand on whether any 
improvements could be made.  
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Category 2: Prior experiences of group treatment  
 
After discussions with the PPI facilitator, Sophie, and Ellie both suggested that 
further questions be asked about participants’ prior experiences of attending 
group therapy. This would allow the interviewer (the candidate) to understand 
participants’ prior experiences of engaging with a group, the impact they felt it 
had on their therapy, and how it compares to their participation in the VEEP 
intervention.   
 
Category 3: Digital expertise and the preconceptions of the VEEP 
treatment 
 
Sophie and Ellie both stated that it was important for the interviewer to collate 
feedback on participants’ perceptions of technology usage and how it 
compared to those individuals they know. Furthermore, it would be vital to 
assess whether participants had used technology to assist with their mental 
health and wellbeing before taking part in VEEP.   
 
Category 4: Experiences of the VEEP treatment 
 

Sophie and Ellie provided detailed feedback on the improvements and 
alternatives that could be made to the interview schedules. They suggested 
that more clear and concise questions should be implemented to gather more 
information about participants’ prior experiences and opinions of group 
therapy and technological treatment. This is because it would take into 
consideration the nuances in participants’ responses to the VEEP treatment. 
As a result, patterns could emerge, and connections could be made. Sophie 
and Ellie also suggested that many questions needed to be rephrased, made 
clearer with ‘jargon’ being removed. This is important so that participants are 
aware of what has been asked of them.  
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The below table provides further detail on the categories discussed in the PPI sessions with two participants.  

 

Table 26: PPI results for the VEEP qualitative interviews 

Categories  Explanations  

Specific questions 

covering all aspects 

of the treatment 

process 

1. Series of questions asking participants about their experiences of group treatment prior to the 

VEEP treatment.  

2. Series of questions asking participants about their digital expertise and preconceptions of VR 

prior to the VEEP treatment.  

3. Series of questions asking participants about the VEEP treatment, which includes their 

opinions of the Second Life® environment itself, the treatment, and the use of avatars to attend 

and receive treatment.  

4. Series of questions about how the VEEP treatment fit into participants’ daily routine.  

5. Series of questions asking about the impact the VEEP treatment had on participants’ ability to 

manage their mental health.  

6. Series of questions about the overall benefits and disadvantages (if any) of taking part in this 

intervention. 
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7. Series of questions asking participants about what improvements could be made (if any) on 

the VEEP treatment. This includes asking participants whether they had concerns about their 

privacy.  

Prior experiences of 

group treatment 

 
 
 

1. Participants should be asked more detailed questions about their prior experiences of being 

in group therapy. They should be prompted on the following:  

• When they attended therapy 

• The length of the duration 

• The size of the group  

• The dosage of the intervention 

Digital Expertise and 

the preconceptions 

of the VEEP 

treatment  

1. Participants should be asked whether they believe they use technology more than their peers 

or not.  

2. Participants should be asked whether they have used technology to use or monitor their 

mental health prior to the VEEP treatment. 

Experiences of the 

VEEP treatment 

1. Expand on the question and ask participants about whether they had any technical difficulties 

throughout the VEEP treatment.  

2. Expand on the question and ask participants if they also received the relevant tools to use the 

Second Life® environment.  

3. The question about Second Life® should be rephrased, and participants should be asked 

about what features they did like and did not like.  
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4. Another question about Second Life® should be rephrased, and participants should be asked 

about what aspects of Second Life® had a positive impact and what aspects of Second Life® 

had a negative impact (if any). 

5. Participants should be asked about their experiences of using Second Life® to attend therapy.  

6. Participants should be asked about whether they feel connected to their avatar or not and 

why. Here participants should be prompted on specific visual representation, movement and 

facial expressions of the avatars and others. 

7. The words about vividness and realism regarding Second Life® should be rephrased, as 

participants may not understand what that means. Instead, participants should be asked about 

whether they liked the computer-generated aspect of Second Life® and whether it was too 

realistic or not. If it is or not, how did that impact their experiences? 

8. Participants should be asked about the movement, style, and physical appearance of the 

avatar and its impact on their connection with the avatar. 
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Tables 27 and 28 below provide the changes that have been made to the interview schedules.  

Table 27: VEEP semi structured exit interview guide (completers) updates  

Interview Section Original Question(s) Updated Changes 
Interviewer 

instructions  

 a) Explain that they can stop and take a break at 

any point in the interview (if they would like).  

b) Explain that they do not have to answer a 

question if they do not want to.  

c) “It is important for us to learn from people’s 

experiences of using the VR environment in 

order to assess whether or not using the 

‘environment’ can be useful in supporting 

people with mental health problems.” 

Perceptions of the 

group 

 

a) If you have what were your experiences of 

it? (Prompts: did it work for your or not? 

What was good about it or not?) 

 

a) If you have what were your experiences of it? 

(Prompts: did it work for your or not? What was 

good about it or not? How long was this group 

treatment? What was the size of the group? 

How many people were in the group?) 
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Digital expertise and 

prior thoughts of the 

treatment 

 a) How does your usage of technology compare to 

your peers? 

b) Have you ever used technology to monitor or 

improve your mental health? If you have, what 

are your experiences of it? 

Virtual reality 

platform  and 

treatment 

 a)  How did you feel when the treatment ended?  

 

Experiences of 

using a virtual reality 

platform 

 

a) What aspects of the intervention had the 

most impact? 

b) What aspects of the intervention had the 

least impact? 

c)   Did you feel like you were actually part of 

the virtual world? Can you describe how it 

felt?  

d) To what extent did you feel your avatar 

represented you? If it did, can you explain 

in what way? (Question on embodiment) 

 

a) What were the most memorable parts of the 

treatment? 

b) What were the least memorable parts of the 

treatment? 

c)   Did you feel like you were actually part of 

Second Life®? Can you describe how it felt? If 

no, then what improvements can be made? 

d) Did you feel your avatar represented you? Can 

you explain why it did or did not? (Prompts: 

encourage questions about the movement of 



 

 

 

371 

 the avatar, style, visual appearance, facial 

expressions).  

Fitting in with 

everyday life  

 

a) How well did using the VR environment fit 

into your everyday life? (Prompts: timing of 

the sessions, duration, dosage of the 

intervention).  

b) Have you shown it to anyone else or 

discussed the VR environment with anyone 

else? 

a) How well did using the VR environment fit into 

your everyday life? (Prompts: timing of the 

sessions, duration, dosage of the treatment).  

b) Have you discussed the VR environment with 

anyone else? 

Impact on managing 

mental health  
a) Do you think you are aware of your mood 

and symptoms more / less now than before 

using the VR environment? 

a) Are you coping better or worse since using the 

VR environment?   

Benefits and 

problems  
 a) How did you find committing to this treatment? 

What could be 
improved?  

 

a) Is there anything else you would like to tell 

me that we’ve not talked about but might be 

important for me to know about how to 

improve the ‘app’?  

a) Is there anything else you would like to tell me 

that we’ve not talked about but might be 

important for me to know about how to improve 

the virtual world? Did you feel more or less 

confident in engaging with the therapy because 
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it was in VR? 

Concluding remarks  

 

b) End interview, thank participant, explain 

what will happen to the information 

discussed, offer to provide summary of 

study findings when available.  

 

a) Finally, may I ask how you have found being 

involved in this interview? 

b) End interview, thank participant (your 

responses are very useful and will help other 

individuals diagnosed with psychosis), explain 

what will happen to the information discussed, 

offer to provide summary of study findings when 

available.  
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Table 28: VEEP semi structured exit interview guide (non-completers) updates  

Interview Section Original Question(s) Updated Changes 
Interviewer 

instructions  

 a) Explain that they can stop and take a break at 

any point in the interview (if they would like).  

b) Explain that they do not have to answer a 

question if they do not want to.  

Perceptions of the 

group 

a) If you have what were your experiences 

of it? (Prompts: did it work for your or not? 

What was good about it or not?) 

a) If you have, what were your experiences of it? 

(Prompts: did it work for your or not? What was 

good about it or not? How long was this group 

treatment? What was the size of the group? 

How many people were in the group? 

How does 

technology compare 

to your peers? 

 a) What were your experiences / perceptions / 

thoughts of VR prior to beginning the 

treatment? (Prompts: have you heard of it 

before? If you have, what did you hear about 

it?).   
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b) Have you ever used technology to monitor or 

improve your mental health? If you have, what 

are your experiences of it? 

Virtual reality 

platform  and 

treatment 

a) Did you have any difficulties using the 

environment in the beginning? 

b) Do you feel you had enough information 

to help you to use the VR environment? 

What other information could have 

provided to help you?  

a) Did you have any difficulties using the 

environment in the beginning?  If you did, did 

these difficulties persist during the treatment? 

b) Do you feel you had enough information to 

help you to use the VR environment? Could 

we have provided any other information or 

tools?  

Experiences of 

using a virtual reality 

platform 

a) What are your views on the Second Life® 

environment to deliver the intervention? 

b) What features (if any) of Second Life® did 

you respond well to? (Prompts: what did 

you think about the different therapy 

rooms, the beach relaxation area, the 

cinema, the café etc.) 

c) What aspects of the intervention had the 

most impact? 

a) What are your views on the Second Life® 

environment to deliver the treatment? 

b) What features (if any) of Second Life® did you 

like or not like? (Prompts: what did you think 

about the different therapy rooms, the beach 

relaxation area, the cinema, the café etc.) 

c) What were the most memorable parts of the 

treatment? 
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d) What aspects of the intervention had the 

least impact? 

e) Did you feel like you were actually part of 

the virtual world? Can you describe how it 

felt?  

f) To what extent did you feel your avatar 

represented you? If it did, can you explain 

in what way? (Question on embodiment) 

d) What were the least memorable parts of the 

treatment? 

e) Did you feel like you were actually part of 

Second Life®? Can you describe how it felt? If 

no, then what improvements can be made? 

f) Did you feel your avatar represented you? Can 

you explain why it did or did not? (Prompts: 

encourage questions about the movement of 

the avatar, style, visual appearance, facial 

expressions).  

 

Fitting in with 

everyday life 

a) How well did using the VR environment fit 

into your everyday life? (Prompts: timing 

of the sessions, duration, dosage of the 

intervention).  

b) Did you miss being part of the intervention 

once you withdrew?  

a) How well did using the VR environment fit into 

your everyday life? (Prompts: timing of the 

sessions, duration, dosage of the treatment).  

b) Did you miss being part of the treatment once 

you withdrew?  

c) Have you discussed the VR environment with 

anyone else? 
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c) Have you shown it to anyone else or 

discussed the VR environment with 

anyone else? 

What could be 

improved? 
a) What were your reasons for withdrawing 

from the intervention early? (Prompts: 

was there something about the 

intervention you did not like? Did it involve 

the intervention dosage/length of 

sessions?) 

b) Based on your reasons for withdrawing 

are there any ways in which the therapy 

sessions or the VR environment could be 

improved? (Prompts: what is your ideal 

number of sessions?) If yes, can you 

describe to me what your ideal VR 

therapy would look like? 

 

a) What were your reasons for withdrawing from 

the treatment early? (Prompts: was there 

something about the treatment you did not like? 

Did it involve the treatment dosage/length of 

sessions?) 

b) Are there any ways in which the therapy 

sessions or the VR environment could be 

improved? (Prompts: what is your ideal number 

of sessions?) If yes, can you describe to me 

what your ideal VR therapy would look like? 

c) If you had the opportunity, would you like to 

begin another VR treatment? 

d) Did you feel more or less confident in engaging 

with the therapy because it was in VR? 

e) Do you feel it was the ‘right time’ for to engage 
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in this treatment? Please explain why.  

Concluding remarks  b) End interview, thank participant, explain 

what will happen to the information discussed, 

offer to provide summary of study findings 

when available.  

 

a)  Is there anything else you would like to ask, 

which has not been covered in the above 

questions? 

b) End interview, thank participant (your 

responses are very useful and will help other 

individuals diagnosed with psychosis), explain 

what will happen to the information discussed, 

offer to provide summary of study findings when 

available. 
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7.3 Discussion 
 
In this discussion, the candidate outlines the contributions of the PPI 
workshops in shaping the VEEP service user interview schedules. The format 
of the workshops was efficient in collecting the opinions and feedback from 
both participants. Therefore, this ensured that the questions asked were more 
open ended and concise, and in a language understandable to participants. 
The improvements and alterations were implemented into the semi structured 
interviews.   
 

Simplifying language and questions 
 
Although reviewing participant documents and information is viewed as a 
common purpose of PPI, there are a limited number of publications on this 
(Furniss et al., 2016). In this PPI study, participants reviewed the semi 
structured interview schedules in detail and provided helpful feedback. One of 
the critical aspects was language; Sophie and Ellie highlighted the challenges 
with using complex terminology. Furthermore, they encouraged the candidate 
to provide full consideration to how service users may interpret expressions. 
An example of this was the use of the word ‘embodiment’ in a question. Whilst 
the candidate wanted to collect information on how the service users felt in 
using an avatar to attend therapy, both Sophie and Ellie highlighted that this 
word is academic and challenging to understand.  
 
Answering the research question and gathering as much information 
 
Table 27 and 28 provides the complete details about the changes made to the 
interview schedules before and after the PPI workshops. Both Sophie and Ellie 
reiterated the importance of ensuring that the questions gathered as much 
information from the service users. Therefore, this ensured that prompts were 
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included under the question. This means that the candidate could tailor the 
questions depending on the outcome of the questions.  
 
Prior to the PPI workshops, the questions solely focused on gathering 
information on the service users’ experiences of attending the VEEP therapy. 
However, both Sophie and Ellie explained that it would be essential to put 
these experiences into context by asking further questions about their 
experiences and confidence in using technology.  
 

7.3.1 Strengths and limitations 
 
There are many strengths to the methods by which this PPI research was 
conducted. PPI participants adopted considerable responsibilities in this 
research. Furthermore, the editing decisions that were formulated, were based 
on the views and feedback of those young individuals.  
 
PPI research needed to be conducted with flexibility to ensure that all of those 
who wanted to contribute could do so. Therefore, short sessions organised at 
a time that was manageable for PPI participants was vital. A designated quiet 
space was found at WMS to enable PPI participants to provide their 
contributions.  
 
When considering the findings from this PPI study, it is vital to consider the 

limitations. It is generally acknowledged that PPI activities usually recruit a 
self-selecting group of individuals who are unlikely to represent the population 
(Andrews et al., 2015). NIHR INVOLVE does state that researchers should 
ensure that participants are representative.  
 
Only two PPI participants were recruited and so, therefore, are not 
representative of individuals diagnosed with FEP. Furthermore, whilst PPI 
participants were reimbursed for their travel expenses, there were insufficient 
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resources in their research budget to pay PPI participants for their time. This 
may have had a detrimental impact on the recruitment process, as some 
individuals may have decided not to volunteer to take part (INVOLVE, 2011).  
The PPI participants had worked on the previous co-design process in the 
development of the intervention. Therefore, they were experienced in PPI and 
were aware of the trial’s aims and objectives.  
 
Additionally, it may have been beneficial to recruit PPI participants who were 
healthcare professionals who could have provided feedback on the interview 
schedules for clinicians. Despite this, the healthcare professionals, and 

experts in the VEEP research team reviewed and provided feedback on the 
interview schedules.  
 

7.4 Conclusion 
 
Therefore, the findings collected from workshops provided valuable insights 
and were highly beneficial in improving the interview schedules for the VEEP 
intervention, thereby ensuring they were patient centred. Thus, PPI is 
meaningful and has led to an improvement in the quality of the study.  
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8. Study 4b - a qualitative investigation of the SCIT delivered via a 

virtual world for those diagnosed with FEP - the VEEP trial 

 

A Feasibility and Acceptability Trial of Social Cognitive Therapy in Early 
Psychosis Delivered Through a Virtual World: The VEEP Study  

Reference: Thompson, A., Elahi, F., Realpe, A., Birchwood, M., Taylor, D., 
Vlaev, I., Leahy, F., & Bucci, S. (2020). A feasibility and acceptability trial of 
social cognitive therapy in early psychosis delivered through a virtual world: 
The VEEP study. Frontiers in Psychiatry, 11: 219. 

Author contributions  

AT, SB, MB, IV, and DT wrote the grant application for this feasibility and pilot 
trial. AT, AR, DT, and FE were responsible for coordinating the design of the 
virtual world. AT, AR, and FE conducted the co-design workshops. AT, FE, 
FL, and AR undertook the trial. AT drafted the manuscript. All investigators 
have been involved in revising the report, and all authors have seen and 
approved the final version.  

 

FE conducted the interviews and analysed the qualitative data reported in this 
doctoral thesis chapter. The above published paper on the VEEP trial 
published some of the codes and the quotes from the analyses.  
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8.1 Introduction to the chapter  

 

This chapter provides further information on the participants, reports on the 
results and provides a discussion.  The aims and methods are outlined in 
Chapter 3: Methods and Methodologies. The VEEP qualitative interviews 
themes are illustrated in figure 35.  

 

8.2 Participant information 

 

Below is a table which outlines interview participants’ prior experiences with 
digital technologies. This information was gathered from the semi structured 
interviews. Most participants had access to at least one type of digital 
technology and internet access. Only two participants (13.3%) had previous 
experience with VR technologies.  
 

Table 29: Participants’ experiences of digital technologies prior to taking 
part in the VEEP Trial 

Type of Digital Technology Use Number of Participants (n=15) 

Access to Digital Technologies Smart Phone – 11 

Computer/laptop – 9 

Tablet – 8 

Internet Access 11 

Social Media  9 

Video Games 8 

Used Digital Technologies for Health  Apps – 4 

Internet Search – 1 

Online Forum – 1 
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Digital Mental Health 
Interventions - 3 

Prior VR Experience 2 

Advanced Computer Skills (via 
education/employment/training) 

3 

 

Below are brief vignettes for each participant that completed an interview. The 
vignettes are written in present tense and are correct at the time of the 
interviews.  

Table 30: Qualitative interviews participant vignettes 

Name Vignette 

Emma Emma is a 28-year-old British female. She has two 
children. She is currently prescribed Aripiprazole 
400mg. She was a participant in group one and did 
not attend any sessions. As she had not formally 
withdrawn from the study, she was classified as a 
non-completer.  

Stacey 

 

Stacey is a 31-year-old British female. She has one 
child. She is currently prescribed Aripiprazole 400mg. 
She was a participant in group one and attended six 
out of eight sessions. Therefore, she was classified 
as a completer.  

Amir 

 

Amir is a 20-year-old British male. He has recently 
completed his A levels and is waiting to begin 
university in the next academic year. He is currently 
prescribed Aripiprazole 30mg. He was a participant in 
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group one and had attended six out of eight sessions. 
Therefore, he was classified as a completer. 

Nancy 

 

Nancy is an 18-year-old British female. She is 
attending college (further education). She is currently 
prescribed Abilify Maintena 40mg. She was a 
participant in group two and had attended five out of 
eight sessions. Therefore, she was classified as a 
completer. 

Susan 

 

Susan is a 35-year-old British female. She has three 
children. She is currently prescribed Aripiprazole 
10mg. She was a participant in group two and had 
attended three out of eight sessions. Therefore, she 
was classified as a non-completer.  

Eric 

 

Eric is a 25-year-old British male. He is unemployed. 
He is currently prescribed Aripiprazole 30mg. He was 
a participant in group two and had attended six out of 
eight sessions. Therefore, he was classified as a 
completer. 

David 

 

David is a 20-year-old British male. He is currently 
prescribed Aripiprazole 5mg. He was a participant in 
group two and had attended seven out of eight 
sessions. Therefore, he was classified as a 

completer.  

John 

 

John is a 25-year-old British male. He is currently 
prescribed Aripiprazole 400mg. He was a participant 
in group three and had attended six out of eight 
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sessions. Therefore, he was classified as a 
completer.  

Patrick 

 

Patrick is a 24-year-old British male. He is currently 
prescribed Clozapine 275mg. He was a participant in 
group three and had attended seven out of eight 
sessions. Therefore, he was classified as a 
completer.  

Stephen 

 

Stephen is a 27-year-old British male. He is currently 
prescribed Aripiprazole 5mg. He has one child. He 
was a participant in group three and had attended 
seven out of eight sessions. Therefore, he was 
classified as a completer.  

Luke 

 

Luke is a 38-year-old British male. He is currently 
prescribed Aripiprazole 400mg. He has four children. 

He was a participant in group four and had attended 
one session only. Therefore, he was classified as a 
non-completer.  

Eddie 

 

Eddie is a 19-year-old British male. He is currently 
prescribed Olanzapine 10mg. He was a participant in 
group four and had attended six out of eight sessions. 
Therefore, he was classified as a completer.  

Alex 

 

Alex is a 27-year-old Russian male. He is currently 
prescribed Olanzapine 10mg. He had completed an 
undergraduate degree. He was a participant in group 
four and had attended all sessions. Therefore, he was 
classified as a completer.  
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Toby 

 

Toby is a 39-year-old British male. He is currently 
prescribed a series of medications. He has one child. 
He was a participant in group five and had attended 
all sessions. Therefore, he was classified as a 
completer.  

 

Rachel Rachel is a 28-year-old British female. She is 
currently prescribed Quetiapine 600mg. She was a 
participant in group five and had attended one out of 
eight sessions. Therefore, she was classified as a 
non-completer. 
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Figure 35: VEEP qualitative interviews themes 



 

388 

8.3 Qualitative results 
 

Theme 1: The feasibility, usability and acceptability of virtual world 
therapy 

Sub theme 1a: The anonymity provided in a virtual world therapy can improve 
the therapeutic experience. 
 
Participants used avatars to interact with and communicate with one another 
in a virtual world, Second Life®. According to participants, one of the benefits 
of virtual world therapy was anonymity (Dilgul et al., 2021; Rehm et al., 2016) 
Those with FEP typically struggle with social anxiety and so, therefore, 
creating an environment where they are comfortable to engage with others is 
essential (Michail et al., 2017). Thus, the virtual world provided them with the 
freedom to express themselves (Dilgul et al., 2021; Rehm et al., 2016). This 
sense of anonymity was a motivation to attend this therapy because 
participants had a sense of invisibility and therefore felt they would not feel 
judged by others:  
 

“Cause I’m face-to-face, I know they can judge me so that’s why I don’t 
like doing it  face-to-face? So it’s better for it-it virtual reality” [Nancy, 

Lines 289-290] 
 

Below, Amir suggested that the anonymity allowed them to control how to 
present themselves, which helped with their confidence:  
 

“You can-you can kind of pick who you want to be. Do you know what I 
mean? So you’re not self-conscious. You’re not thinking, you’re not 
thinking…you’re not thinking to yourself ‘Oh what if this person’s 
thinking this about me?’” [Amir, Lines 211-214] 
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Participants reflected on the challenges with being open about their feelings 
and difficulties in a face-to-face setting, due to their vulnerability of perceptions 
of being criticised and stigmatised by other attendees. Therefore, a virtual 
world therapy setting allowed participants to be open and honest, thereby 
disclosing details about their psychosis and wellbeing. This is known as 
dissociative anonymity, which is where participants can separate their real-
world identity with their actions online (Anthony and Nagel, 2009; Suler, 2004):  
 

“Cause I didn’t know them, I didn’t think it would be too much of an issue. 
So I said some certain things about like my psychosis.” [Amir, Lines 

567-569] 
 
The sense of anonymity allowed participants to feel they could be honest and 
disclose their feelings and emotions to others. This contrasts with face-to-face 
group therapy, where participants stated that they did not feel they could act 
in this manner. Furthermore, the virtual world created a barrier between 
participants, thereby minimising any hostility and negativity between one 
another:     
 

“Yeah I think it does, no I absolutely think it does because being 
anonymous you can say what’s on your mind you know, erm being in a 
face-to-face group an’ people know you, if you say something that’s 
slightly controversial you’re gonna get that negativity back from the rest 
of the people…” [Toby, Lines 346-350] 
 

Anonymity also impacts the connections and friendships participants develop 
during group therapy. One of the benefits of group therapy is the peer support 
one receives from other individuals (Repper and Carter, 2011; Strand, Eng 
and Gammon, 2020). Here attachments do develop between participants. 
However, these friendships and attachments end when group therapy finishes, 
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which can be difficult for participants to process (Barrett et al., 2008). It can be 
akin to loss (Rábu, Binder, and Haavind, 2013). Therefore, virtual world 
therapy can reduce the intensity of these feelings: 
 

“Its better to do this virtual reality an not see anybody, than not have it 
drag on for three months, like I’ve been on  courses in the past, nothing 
to do with mental health. You form relationships with people, little bonds 
and after that time’s up it’s done.” [Stephen, Lines 194-197] 

 
Although virtual world therapy is not necessarily a substitute for face-to-face 

treatment, it can allow participants to access evidence-based psychological 
treatment, thereby improving access to care and extending choice. 
 
Sub theme 1b: Ease of use and access of the virtual world therapy  
 
Virtual world therapy provided participants with the opportunity to access 
interventions online, thereby overcoming well documented barriers such as 
finance, geographical location, and health (Dilgul et al., 2021). Therefore, it 
allowed them to participate in treatment in an area that was comfortable to 
them, without the challenges associated with travelling. Participants with FEP 
traditionally struggle with social anxiety, leading to difficulties in attending face-
to-face group therapy. Here feelings of self-doubt, confidence and overthinking 
can disrupt the therapy process for these individuals. However, virtual world 
therapy appeared to reduce this barrier and was viewed as a motivation to 
attend:  
 

“Yeah the virtual aspect was really really helpful because you know like 
wh-when you’ve got psychosis you’ve not got a lot of confidence, so 
erm going into a real group therapy is quite hard? Erm its….’cause and 
you know like you’re really really self-conscious erm you know it-it’s very 
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hard to turn up to a group therapy but ‘cause it was online ‘cause it was 
virtual it was a lot, it made it a LOT easier for me to like erm take part 
ina-ina- in a group therapy.” [Amir, Lines 74-79] 
 

The virtual world removed them from a clinical setting and allowed them to 
attend therapy in their own homes, as a relaxing, less hostile, and comfortable 
environment:  
 

“Err….me pers-err..it’s probably better that for one, like I said before, 
grouping strangers all together in a room in reality you know is, is gonna 

be, is gonna be a lot more long winded because of just people’s 
personalities bouncing off each other. That’s just a fact.” [Stephen, 
Lines 139-142] 

 
Stephen compares attending virtual world therapy with attending school, 
thereby highlighting the structured sessions and activities.  Participants viewed 
virtual world therapy as a simple and interactive method to organise and work 
through the content, allowing them to develop their social skills and coping 
strategies. Here participants had the option to review content in between 
sessions and thereby work at their own pace. Participants were encouraged 
to take time, particularly between sessions, to review content if they needed 
to. They could access this via the library in the virtual world. This was 
particularly useful for those participants who may have missed a session. 
Therefore, this allowed them to feel empowered to take control and manage 
their learning in a way that was suitable for them:   
 

“Er in the first few sessions, I did look over the sessions in general and 
er like, I think…during the end of the previous session, I would look at 
the next session and see what the plan is to sort of have an idea, yeah.” 
[Alex, Lines 230-233] 
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Virtual world therapy was expressed by participants as a method to facilitate 
understanding of social cognition via clear and accessible information on 
topics such as social awareness, emotion recognition and how they perceive 
social scenarios (Didehbani et al., 2016; Kandalaft et al., 2013). This 
information allowed them to make connections between their psychosis and 
emotions, which allowed them to formulate patterns of behaviour further:   
 

“I think it is a good way ‘cause of the..signal like looking at the faces and 
stuff like that, I think it’s a good way ‘cause you have to look at 
the...signs and their face” [Eric, Lines 175-177] 

 
A common concern amongst VR therapies is that interventions do not go as 
in depth, when compared to face-to-face treatment (Baniasadi, Ayyoubzadeh 
and Mohammadzadeh, 2020). The SCIT contains a stepped care approach, 
where participants could practice their emotion recognition knowledge in 
planned scenarios. In face-to-face treatments, this would involve patients 
practicing their skills in real life. However, in the virtual world, participants 
experienced in vivo exposure, which allowed them to practice how they would 
systematically approach challenging situations. Therefore the participants felt 
that the therapist had the opportunity to monitor participants’ development and 
provide feedback in real time:  
 

“As you went through it, you began-it became more like evident how err 
it was relevant ‘cause I said when we first…” [Eric, Lines 312-313] 
“It-the like when we did the study at the start err….the study at the start 
where we had to recognise the facial expressions and stuff like that. 
That became more relevant how that was relevant towards the end if 
you see what I mean?” [Eric, Lines 317-320] 
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During this in vivo exposure, participants were given feedback in real time, 
which helped them develop.  
 
Participants provided the virtual world therapists with positive feedback and 
felt that they were being taught efficiently. The sessions were structured with 
aims and objectives, and there was significant material that participants could 
access easily via the virtual world. This included PowerPoint presentations, 
videos, worksheets, and posters in the therapy room:   
 

“I think the the content was delivered...comprehensively during the the 

presentations, during the the the sessions, I didn’t feel I needed to go 
back and re-read anything.” [Toby, Lines 435-437] 

 
This can be supported by comments submitted in the VEEP feedback forms:  
 

“(Candidate’s name) explained everything very well and clearly so I 
could understand what the course is about and what we be doing during 
the sessions.” [Rachel] 
 

This contrasts with face-to-face treatment, where therapy rooms may not have 
a television screen or a computer that everyone can view. Thus, when 
organised efficiently, virtual world therapy is a rich resource that can assist 
individuals in contextualising and understand their experiences:  
 

“I thought it was easier to understand and it was laid out well enough 
that I could follow the course really easily and I never had any problems 
understanding what was happening or... yeah. It was perfect, I would 
say that yeah. In that way.” [Alex, Lines 177-181] 
 



 

394 

Sub theme 1c: Participants’ privacy and safety are maintained in a virtual world 
therapy 
 
Traditionally, one of the primary concerns of VR therapies is that participants’ 
privacy and confidentiality may be compromised (Boeldt et al., 2019; 
Yellowlees, Holloway and Parish, 2012). This is because participants are 
disclosing information online. Furthermore, there are concerns that those other 
individuals could access this data and information. However, in this virtual 
world therapy, all participants confirmed that they felt safe, secure, and 
believed their privacy was being maintained: 

 
"I think it was safe yeah no I don’t think erm I had any concerns of like 
you know people listening in who shouldn’t be or (sighs) people able to 
access (sighs)...” [Toby, Lines 523-525] 
 

One of the reasons why participants did not have any concerns is that the 
therapists and RA provided participants with detailed training on using Second 
Life®. Second Life® data privacy and security regulations were discussed with 
participants, and the research team implemented further regulations. An 
example of this was that participants were provided with their usernames and 
logins, which were anonymised. Furthermore, participants were also provided 
with options to further maximise their privacy; participants were told that they 
should not provide personal information, if they wanted to use text chat. 
Participants also had the option to use a pseudonym when introducing 
themselves to others:  
 

“Yeah you you gotta take part so you have like the code or username 
and stuff like that” [Toby, Lines 325-326] 
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Providing participants with options led to a sense of empowerment and control 
over the therapeutic process, which enhanced their experience.  
 
Theme 2: The distinction between face-to-face and virtual world therapy 

and the impact this has on treatment  
 
This theme discusses the unique qualities the virtual world therapy has on 
participants’ treatment experiences and how this contrasts with face-to-face.  
 
Sub theme 2a: The embodiment of an avatar 

 
This sub theme represents participants’ process of choosing their avatar, 
connection with their avatar and the extent to which they felt it portrayed them 
in the virtual world.  
 
Within Second Life®, users create self-avatars, which are 3D representations 
of themselves, which allow them to socialise and explore this 3D virtual world. 
During the pre-intervention sessions, participants were asked to select an 
avatar. Participants were instructed not to choose extravagant avatars such 
as a vampire for example. All participants abided by this.  
 
Furthermore, all participants maintained a consistent identity in the virtual 
world. This meant that they kept the same avatar throughout the treatment and 
avoided changing their appearance. This consistency allowed participants to 
establish a stable connection with the virtual community and become familiar 
with themselves. 
 
Selecting and modifying a self-avatar involves making judgements on the 
avatar’s aesthetics (such as appearance); participants’ personality and 
aspirations can influence these decisions (Aymerich-Franch, Kizilcec and 
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Bailenson, 2014; Gottschalk, 2010; Mitra and Golz, 2016). However, 
participants provided mixed responses as to whether they were active or 
passive in their choice to avatar, and whether they chose an avatar, that was 
an extension of a physical self. Many participants did not think it was essential 
to create an avatar that accurately represented their physical appearance.  
 
Susan and Eddie stated that they used the avatar that appeared to be the 
default avatar and did not appear to give much thought to its appearance: 
 

“I think it when I went on, it was already the one that was on it so yeah I 

just stayed for that one” [Susan, Lines 215-216] 
 
“I think I just put it as one of the default one’s I guess from the standard 
one’s, and I just left it I suppose” [Eddie, Lines 182-183] 
 

Amir claimed that the physical representation of the avatar was not an 
essential factor to consider in virtual world therapy. This indicated that this 
participant felt very physically disconnected from their avatar and merely saw 
it as a virtual body. Furthermore, they did not want their avatar to physically 
represent them because they felt that it would increase their vulnerability by 
opening them up to criticism: 
 

“Yeah I was quite happy with the default but…but at the same time, I 
probably would pick one that didn’t represent me because I didn’t want 
to be judged.” [Amir, Lines 288-289] 

 
Other participants felt differently and did choose an avatar that they felt closely 
represented them as much as possible, and therefore was an extension of the 
physical world. They wanted other participants to understand what they looked 
like and thus understand and identify with them more. Stacey believed that the 
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visual representation of the avatar influenced how other participants may 
perceive you: 
 

“You kind of got a jist of what I looked like and...what I was about” 
[Stacey, Line 198] 

 
Although Stephen did not select an avatar that physically resembled 
themselves, they subconsciously picked an avatar that resembled other 
avatars they had used previously. This indicates that they may have wanted 
to maintain a connection with their avatar:  

 
“Yeah he actually had ginger hair, anything I’ve ever used in my life as 
an avatar has got ginger on it or in the name. I don’t know why.” 
[Stephen, Lines 340-341] 

 
Thus, this indicates that the participant’s experience of creating an avatar is 
individual and personalised to them. Nevertheless, there was continuity and 
consistency with all participants choosing to keep their avatar throughout the 
treatment. Therefore, this represents an attachment to the avatar.  
 
Sub theme 2b: Presence and realism in the virtual world environment 
 
This sub theme represents the extent to which participants experienced a 
sense of presence and realism in the virtual world and their impact on their 
therapeutic experience.  
 
Participants provided mixed responses on their feelings of presence and 
realism in Second Life®. The aim of the virtual world therapeutic environment 
was to provide a simulation of reality. Therefore, participants were asked to 
avoid choosing extravagant avatars (i.e., vampires), and this is why certain 
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functions were disabled (i.e., the ability for avatars to fly or jump off buildings). 
For some participants, they felt like they were in a real-world setting, which 
had a positive impact on their treatment experience:  
 

“Was really good, meant to feel like I was actually in the world and all 
that so.” [Nancy, Lines 245-246] 
 

Similarly, other participants felt that the feeling of immersion in the virtual world 
enhanced their sense of realism. Subsequently, this allowed them to feel like 
whatever skills they could learn and practice in the virtual world could be 

applied to real world settings. Thus, participants recognised that their reactions 
in the virtual world were very similar to what it would be in the real world:  
 

“It may-may have made me feel like I was in more of a real life setting 
and which would’ve been oh-okay because it would’ve got me out of  my 
comfort zone.” [Amir, Lines 369-371] 

 
However, some participants felt that the virtual world did not represent reality, 
which subsequently reduced their sense of presence. They claimed that this 
was because the graphics of the virtual world were not realistic enough, and 
so therefore, the avatars were not realistic representations of participants. This 
may have led to a lack of investment in the virtual world and its ability to impact 
on reality:   
 

“That’s why I’m saying it was quite disconnected from reality because 
even though there have been several er characters which were 
representing people that were saying things bec—because of the 
graphics and the quality there were, all I could hear was the voice being 
played.” [Alex, Lines 354-357] 
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Alex referred to the artificial avatar characters, ‘My Fault Mary,’ ‘Easy Eddie,’ 
and ‘Blaming Bill’ (see appendix 34 for more information). The emotions on 
the characters face combined with their pre-recorded voices reduced their 
sense of realism. Therefore, according to some participants, they ended up 
being viewed as video game characters. Similarly, Susan and Eric felt that the 
restriction in the avatar’s movements and the absence of complex facial 
expressions reduced presence:  
 

“Yeah I thought they were really good, erm their body movements. I 
struggled to get ‘em to sit down but erm I’m sure if someone like showed 

me again I’d remember.” [Susan, Lines 228-230] 
 
“Ermmm, they didn’t really have facial expressions. I thought they were 
good in terms of walking around, being able to walk around and just 
stuff like that. Yeah I thought that was good.” [Eric, Lines 263-265] 

 
These thoughts can be supported by further research, which stated that 
presence could be increased by avatars, which provide synchronous visual-
tactile feedback, leading to a full-body illusion (Kooijman, Happee and de 
Winter, 2019; Neo, Won and Shepley, 2021).  
 
Participants also discussed how the virtual world lacked ‘nonvisual sensory 
information’ such as haptic feedback and other sensory contents (Ledoux et 
al., 2013). An example used in interviews was how participants could move 
their avatars to sit down in the therapy rooms. This was achieved by 
participants using their computer/laptop mouse and clicking on the chair 
resulting in the avatar sitting in the chair instantly. However, this does not 
include real elements, such as avatars walking towards the chair, moving the 
chair with their hands, and bending their knees to sit down. Therefore, this can 
hinder their sense of presence (Neo et al., 2021; Shi et al., 2019).  
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Alex felt that the lack of realism was attributed to academic teaching. 
Therefore, they thought that a lot of content was taught, but there were 
limitations in being able to apply this to the real world:  
 

“Well just the methods that we used to, I thought that they were not as 
closely connected to reality as they could be, ‘cause ‘cause some 
methods of behaviour and recognising different behaviours, was 
explained but er in real life its err obviously going to be very different. 
Like er the way it was explained it was a more academical level to 
understand the, just how to go about dealing with root causes of 

emotions etc. but in real life it’s very different so.” [Alex, Lines 94-100] 
 

Furthermore, nonverbal communication is absent in interactions which can 
disconnect participants from the virtual world:  
 

“I don’t know you can’t like...I don’t know. You just...face-to-face, 
you can understand people, like I can read people do you know what I 
mean? Body language and things like that. But you don’t get none of 
that through virtual reality so I dunno, it’s different for me like you 
can’t...tell how what someone’s, not what they’re thinking but what how 
they react to certain things do you know what I mean?” [John, Lines 
443-447] 

 
The mixed responses to the virtual world’s realism and presence may be due 
to various reasons. Presence can be considered a subjective experience 
influenced by the avatar, virtual world environment and gestures. There is a 
lack of awareness and understanding as to how these features collaborate to 
enhance presence. Features such as proximity, embodiment, eye contact and 
other non-verbal communication are utilised in intuitive and subjective ways 
by participants.  
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For some participants, hearing other people’s voices in real time was enough 
to experience a sense of presence. For others, they wanted graphics to be as 
realistic as possible. Furthermore, there was some uncertainty about whether 
an increase in presence and realism improved their experience of virtual world 
therapy. Some participants stated that the graphics could be improved but did 
not explain what impact this would have on the treatment and wellbeing. As 
Stephen discussed, improving the graphics would not have made a significant 
difference to their experience:  
 

“Err I don’t think you really need to. The the graphics and err everything 

that’s using on that seems pretty good for the you you know for how old 
it is realistically. The only thing that you could do is use a, use a 
newer…a newer programme to just update it, the graphics and that, but 
then that’s, there’s no point to that really, that’s not gonna increase 
anything. You can move around, you can talk, you can do everything, 
which is just fine you know.” [Stephen, Lines 406-411] 
 

These findings are supported by previous research, which has suggested that 
there is a mixed relationship between perceptual metrics and realism. For 
example, whilst some findings indicate that increased realism can increase the 
sense of presence (Gorisse et al., 2019; Slater et al., 2009), other studies have 
not (Vinayagamoorthy et al., 2004). Therefore, future research should focus 
on exploring the visual characteristics of VR and its impact on users’ 
experience.  
 

Theme 3: Virtual world therapy can improve psychological wellbeing  

 
This theme represents the positive impact virtual world therapy had on 
participants’ psychological wellbeing during and after the treatment. Many 
participants discussed how beneficial it was to connect with other individuals 
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in similar circumstances, thereby receiving support and improving their 
confidence. This developed a sense of shared understanding:  
 

“Like in terms of my confidence I knew it was gonna boost my 
confidence. It  was gonna give me something to look forward to. It had a 
positive impact on my  mood ‘cause of that”  [Amir, Lines 525-527] 

 
For Amir, attending sessions had a positive impact and subsequently elevated 
his mood. Thus, virtual world therapy provided him with a sense of 
empowerment and confidence in taking responsibility for their wellbeing. The 

fact that this participant felt that this was something positive to focus on 
highlights the potential gap in treatment that is provided in EIP.  
 
Like face-to-face treatments, some participants found that the peer support 
and social aspect of taking part in group therapy were valuable to their 
wellbeing. Many participants struggled to interact with others and felt 
extremely isolated in their physical lives. This virtual world therapy normalised 
their experience of psychosis and empowered them to develop their social 
communication skills. Participants thought they were able to socialise and 
establish bonds with other participants within a virtual environment:   
 

“The benefits of taking part were the social aspect of it. Socialising 
aspect of it” [Eric, Lines 466-467] 

 
Many participants also chose to take part in this therapy because they wanted 
to improve their social cognition skills. They understood the therapy rationale, 
content and understood what to expect in the eight sessions. They understood 
that they found it personally challenging to interpret emotions and understand 
people’s behaviour. During their interviews, the emotion recognition session 
was frequently highlighted by participants as one of their favourite sessions. 
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This is because they were taught how to interpret facial expressions. For some 
participants, it was found to help them and offer benefits in their interaction 
with others:  

“Yeah the benefits would be finding out different aspects err of your 

emotions and how to deal with them and how to interact with other 
people, and interpret those emotions and this err course, all of this 
treatment gives you a very good overview of how to analytically pick out 
every situation and not just you know, follow your instincts perhaps or 
emotions and not get carried away.” [Alex, Lines 455-460] 

However, for some participants, emotion recognition lectures helped them to 
think about how others were perceiving them. Thus, it has provided them with 
the skills to manage their own emotions further, which can subsequently 
improve social relationships and interactions. This can be supported by the 
‘objective self-awareness theory’ (Silvia and Duval, 2001). In the context of 
virtual worlds, users are encouraged to focus their attention on themselves, 
thereby leading to a comparison between their ideal and actual selves. Here, 
for example, Nancy implies that their prior struggles with managing their 

emotions were having an impact on their socialisation:  
 

“Its changed my difficulties because like erm I know how to cope with if 
I’m angry or if I’m upset and like they could tell by my-my emotion that 
what’s up with me, if I’m angry or I’m-or I’m-or if I’m upset or happy” 
[Nancy, Lines 334-336] 
 

Another significant part of the virtual world therapy was teaching participants 
about jumping to conclusions in social situations. Many individuals with FEP 
struggle with assessing social scenarios and jump to conclusions about why 
something has occurred and will have a specific view. The therapy 
encouraged participants to understand that jumping to conclusions derives 
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from social cognition deficits and that there may be many reasons as to why 
something has occurred: 
 

“About...you know...what people, what you think they  might mean and 
what they actually mean. You know like with facial expressions, you-
you can come up and say, ‘Oh were they were they giving me a dirty 
look?’ When actually if you think about it they may be having a bad day 
or there maybe other  reasons so...yeah I found that useful” [Susan, 
Lines 332-336] 
 

For Susan, the virtual world therapy helped them acknowledge that there is a 
distinction between one’s perception and reality. Feelings of anxiety and 
paranoia in those with FIP, combined with their vulnerability to jump to 
conclusions, means that often individuals may feel like they are responsible or 
are to blame (Brown, Tas and Brune, 2012; Thompson et al., 2012). This is 
what the ‘My Fault Mary’ character represents in the SCIT treatment. However 
Susan and many others, felt that the treatment helped them reduce their 
anxiety, self-doubt, and improve their confidence.   
 
These findings can be supported by the comments submitted in the VEEP 
participant feedback forms:  
 

“Learned more about jumping CONCLUSIONS and guessing J.”  
[David] 
 

Stephen felt that the VEEP treatment allowed them to understand their 
thoughts and emotions more thoroughly, as well as a focus on what needs to 
be improved:  
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“Err well just it just per-makes you evaluate things and yourself, you 
know? I’m always thinking, I spend all night thinking about what I’m 
gonna do, how I’m feeling, what I’m thinking, so...err it just helped 
towards that you know? Understanding things a bit better an everything 
else and what I need to work on an-an-an stuff like that.” [Stephen, Lines 
245-249] 

 
Therefore in vivo exposure to social scenarios in the virtual world, helped 
participants improve their knowledge and skills. This can be supported by a 
Proteus Effect (Yee and Bailenson, 2007). This is when users form inferences 

about their expected characteristics from their avatar’s appearance and 
behaviour and then adhere to these expected behaviours and attitudes.  
 
Theme 4: Challenges with implementing virtual world therapy into daily 

life 
 
Although there are several benefits of virtual world therapy for FEP, there are 
a series of challenges and difficulties with taking part in virtual world therapy.  
 
Sub theme 4a: Technological difficulties that arise with virtual world therapy 
 
Most participants experienced technical difficulties whilst taking part in the 
virtual world therapy. Table 31 illustrates the main technological challenges 
that participants experienced:  
 

Table 31: Participants’ technological difficulties during the VEEP 
intervention  

Issue  Affected 
Users 

Solution 



 

406 

Videos not playing on 
outdoor cinema screen 

All Participants asked to log into 
VEEP website and watch there or 
provided with direct link to video 

Mic not working Various Change preference settings for 
audio input and output and re-
start Second Life® 

Unable to log into VEEP 
website 

Susan, 
Patrick 

Reminders of login details sent. 
However, some participants still 
unable to log in 

Laptops shutting 
down/updating during 
session 

John, 
Toby 

Wait for laptop to restart and re-
join session 

Second Life® frozen with 
not responding error 
message 

Stephen, 
Toby 

Stephen – listened into session 
Toby – re-started laptop and re-
joined session 

Second Life® login failed or 
frozen/computer crashed 

Patrick Re-start computer and re-join 
session 

 

Some of these technical difficulties could be considered ‘human errors,’ which 
meant that participants might have made errors using the technology. For 
example, a standard error was that many participants struggled to sync their 
microphone (where they could participate in a group chat) with the Second 
Life® programme. As a result, there were voice chat communication 
difficulties. The therapists were able to gather information about the most 
common forms of technological difficulties and provide prompt responses 
when these occurred. These issues were typically resolved immediately:  
 

“Not much. Literally not much. Everything (Research Associate’s  name) 

set up perfectly. Like she put it on and all I had to do ‘cause she even 
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saved  my login details so I didn’t even have to put them in once.” [Amir, 
Lines 157-159] 
 
“Yeah. Err I when I couldn’t get the links property they were sent  straight 
away.” [Stephen, Lines 128-129] 

 
However, many technological issues were beyond the participants’ control. 
Some participants experienced difficulties with using the Second Life® 
programme when the session was ready to begin: 
 

“The the system like whatever it was, I was, I don’t know what was 
wrong with it. I post-I had to postpone the update” [Stephen, Lines 120-
121] 

 
Furthermore, technological difficulties were spontaneous, unexplained and 
had a detrimental impact on their attendance:  
 

“I would log in five minutes before the session, my computer would 
crash, and I would spend the next ten minutes trying to login, and I’ll be 
five minutes late” [Alex, Lines 277-279] 

 
It is more challenging to resolve technological difficulties when they were 
unexplained, such as what Toby experienced: 
 

“Oh yeah all the time erm it was def—it was hard to login, erm server 
wasn’t recognised, world wasn’t recognised, the avatars had different 
heads on” [Toby, Lines 247-249] 
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This uncertainty and lack of support can impact participants’ experiences of 
taking part in the therapy. It led to feelings for some that the virtual world 
therapy is unreliable and inconsistent:  
 

“It was very frustrating, yeah a couple of times I thought about do you 
know what, you know I’m doing this…for you know, I’m volunteering to 
do this, and this is just stressing me out because you know you’ve got, 
you want to be on time, you don’t want to be late…” [Toby, Lines 267-
270] 

 

However, many participants acknowledged that technical challenges do occur 
and are not within the control of the developers or therapists. For example, the 
therapist was not responsible for whether participants had a slow WiFi 
connection or whether the Second Life® viewer took a long time to load up. 
Nevertheless, future studies should provide participants with technical training 
on how to resolve the common difficulties.  
 
Sub theme 4b: Virtual world therapy can increase the digital inequalities that 
already exist 
 
One of the most prevalent barriers is related to the ‘digital divide’ (Elahi, 2020; 
Van Dijk, 2005; Van Dijk and Hacker, 2003). Some participants declined to 
participate in the trial because they did not have access to the relevant 
technologies. For those participants who did take part, some did not have 
access to a computer, laptop or a WiFi connection. Therefore, they were 
disadvantaged in taking part in VR therapy. For one participant, they had to 
travel to their mother’s house to access a computer:  
 

“Because I haven’t got internet at home, so I was having to travel from 
take my son to school, travel all the way to my mum’s for eleven fifteen, 
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and it was just a bit, it just the time and that’s the only problem I have 
with it.” [Rachel, Lines 82-84] 

 
Thus, virtual world therapy can further marginalise individuals, instead of 
enhancing access, thereby contributing to the ‘digital divide.’ This is when a 
divide is created between individuals who have digital skills and access, and 
those who do not. Furthermore, even if participants were given access to the 
relevant digital technologies to take part, this does not mean that they have 
the digital skills to utilise the technology efficiently (Elahi, 2020). Thus, this 
could have an impact on their ability to navigate confidently through the 

Second Life® programme.  
 
However, therapists and researchers worked efficiently to reduce this divide 
as much as possible. Two sessions were organised before the treatment, 
where the RA would meet with participants and train them into using Second 
Life®. All participants were provided with a headset to use voice chat, and 
those who did not have access to a laptop were provided with one.  
 
Nevertheless, this raises broader concerns about how to improve access for 
those experiencing digital poverty.  

 

Sub theme 4c: Issues with integrating virtual world therapy into routine life 
 
One of the benefits of virtual world therapy is that participants would attend 
treatment at home. Therefore, there is an assumption that there is flexibility 
with when sessions are organised and can be integrated into routine life. 
However, despite this, some participants discussed that there are challenges 
with achieving this. This is because some participants’ employment and/or 
childcare responsibilities prevented them from engaging with therapy.   
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To decide the most appropriate times for sessions, the therapists asked all 
participants in each therapy group about their availability. However, finding the 
time and date that all participants could attend was difficult:  
 

“Cause the times they were aren’t ermm like you said yeah I think 
evenings maybe better for some people.  Depending on you know, I 
suppose age and whether they work or  not.” [Susan, Lines 279-283] 
 
“Err half five in the afternoon, I understand that it’s cause people working 
and that, but its not a bad time to do things you know cause It’s only six, 

six fifteen afterwards so you can get on with the rest of your evening, 
but er..no its fine….” [Stephen, Lines 182-185] 

 
Therapy groups were organised based on when participants consented to take 
part in the therapy. However, based on participants’ feedback, it may be more 
appropriate to classify participants into groups based on their commitments 
and availability. For example, individuals who work full time or are in education 
full time may benefit from treatment sessions in the evenings. Full time 
parents, however, may benefit from sessions during the day.  
 
This can be supported by comments submitted in the VEEP participant 
feedback forms:  
 

“Like I said earlier in the session the daytimes I have are usually really 
good maybe a little bit manic. Its just when I go to bed and wake up is 
when I struggle the most.” [Participant 018] 

 
Sessions were originally advertised as lasting from 45 minutes to one hour 
long. This duration is quite like face-to-face group therapy sessions. However, 
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participants discussed that in a virtual world setting, some sessions were over 
one hour, which impacted on engagement:   
 

“But erm..an hour was perfect ‘cause it got you you’re-it-it enables you 
to get enough information and interact. But after an hour you start to get 
tired?” [Amir, Lines 337-338] 

 

8.4 Discussion 
 
This study aimed to assess the acceptability and explore participants’ 
experiences of taking part in the VEEP intervention. This study is thought to 
be among the first to investigate the use of VR therapy to improve social 
cognitive deficits in those with FEP.  
 
Most participants found the VEEP intervention to be an accessible, relevant, 
and positive experience. This is because the experience had a beneficial 
impact on their mental wellbeing and therefore was found to facilitate positive 
change. When asked, participants did say they would take part in the 
intervention again when given the opportunity. Common reasons for these 
opinions included the chance to take part in a novel treatment, receiving 

evidence-based treatment away from a traditional clinical setting and 
enhancing their knowledge and skills. The accessibility of taking part in the VR 
intervention in any location was also appealing to those with FEP, along with 
the structured psychoeducation sessions and stepped care approach to 
treatment.   
 
Alternatively, the VEEP treatment provided a possible ‘unmet need.’ Most of 
the participants stated that they were willing to participate in this intervention 
because it was one of the first opportunities to receive psychological therapy. 
This can be supported by previous statistics. Although CBT for people 
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diagnosed with schizophrenia has been part of the UK guidelines since 2002, 
the implementation of this is variable (Switzer and Harper, 2019). According 
to a recent survey in the UK, individuals with psychosis were much more likely 
to access antipsychotic medication (88%) compared to CBT (10%) (Carter et 
al., 2018).  
 
An important finding was the personalisation. Most participants valued taking 
part in activities and scenarios that addressed their social cognition deficits, 
as well as having discussions about their thoughts. These illustrated the 
therapeutic concepts and allowed participants to apply it to their own situation 

and lives. However, participants who criticised the treatment did so because 
the intervention was not targeting the specific issues enough, that they were 
struggling with. Therefore, a one size fits all treatment is not appropriate for 
patients with FEP. Although the VEEP treatment attempted to personalise the 
treatment using various activities, discussions and the ‘checking it out’ stage 
at the end, future studies should focus on adapting the environments, 
scenarios and avatars to suit the individuals’ needs.  
 
Indeed, previous research into personalisation and ehealth has indicated that 
altering treatment to suit individuals’ needs can lead to more positive 
outcomes (Kaptein et al., 2015; Lentferink et al., 2017). One of the benefits of 
VR treatment is that it is possible to tailor treatments to suit individuals’ needs. 
However, further research is required to assess the benefits and impact of 
personalised VR treatment on mental health. Furthermore, evaluation studies 
should focus on analysing what types of patients are more suited to 
personalised treatments.  
 
Despite having seemingly objective adherence measures such as attendance, 
feedback form completion and interview completion, it is still difficult to 
determine the effect of adherence on outcomes. This is because it is still 
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challenging to assess the level ‘dosage’ of an intervention. This effect is likely 
to be influenced by cognitive and reading abilities, processing speed and 
familiarity with computers (Donkin et al., 2011). Furthermore, the candidate 
was unable to get data on the number of times participants logged in between 
sessions.  
 
One of the key characteristics of a virtual world environment is the sense of 
presence and immersion it provides. In terms of presence and immersion, 
there are four different forms of interaction between the participant and the 
virtual world (Oh, Bailenson and Welch, 2018):  

 
1. The sense of presence in using the avatar in the virtual world.  
2. The role the virtual world plays in the development of relationships 

between participants.  
3. The experience of interacting with the virtual world and its technology.  
4. The transference of experience between both the physical and 

psychological world.  
 

Immersion in the virtual world is facilitated in various ways. The interaction in 
the virtual world can absorb participant’s time and energy. Furthermore, 
participants were interacting with one another. However, this is mitigated on 
the quality of the technology; the quality of the Second Life® graphics 
influences the level of immersion one experiences (Boulos, Hetherington and 
Wheeler, 2007).  
 
Participants in this study stated that they felt immersed in the virtual world. 
Nevertheless, this experience is mediated by the virtual world and technology. 
Therefore, whilst participants interact with an interface that allows them to 
utilise their avatar to engage with others, the experience also requires a 
variation of message boxes, onscreen actions that may obscure the avatar. 
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Thus, being immersed in the virtual world does not mean being absent from 
the physical world. The physical world setting can affect experiences within 
the virtual world. Therefore, any changes in the physical environment can 
influence the virtual world experience (Hew and Cheung, 2010; Gottschalk, 
2010).  
 
This form of multiplicity can lead to a disconnect; whilst some participants may 
have found it challenging to interact with the virtual world efficiently, other 
participants were trying to interact with an avatar that may have been 
abandoned by someone who is both physically and psychologically 

disconnected from the virtual world. This impacts on participants’ relationships 
that are developed in the virtual world (Anstadt, 2013; Boellstorff, 2008). 
Furthermore, if the first person camera view was chosen by participants in 
Second Life®, this meant that they may have not been able to view other 
avatars. Participants in virtual worlds must work hard to maintain the sense of 
presence and immersion since it is impacted on by the internet connection, 
Second Life® graphics and technical issues (Sarac, 2014; Sponsiello and 
Gallego-Arrufat, 2015).   
 
Prior literature tends to emphasise avatars’ appearance; Vasalou et al. (2008) 
stated that participants choose avatars, which resemble their physical world 
appearance. These ideas are supported by Suh, Kim and Suh (2011) and 
Ratan and Dawson (2015), who stated that avatars are an extension of an 
individual’s identity. Ducheneaut et al. (2009) stated that participants use 
virtual worlds as an opportunity to create a more idealised version of 
themselves. Thus, this highlights the complexity and nuances of avatar 
development. These can be used to explore and experiment with behaviours 
and appearances that are not always easy in the physical world for individuals 
with psychosis.     
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These findings can be supported by the ‘Uncanny Valley’ theory (Mori, 
MacDorman and Kageki, 2012). This theory suggested a nonlinear association 
between the appearance of an avatar and how the user perceives it. 
Specifically, this theory stated that avatars, which do not look quite like 
humans are viewed as uncanny and, therefore, aversive. Other studies have 
suggested that this is particularly true of those avatars, which contain a 
combination of a human and robotic appearance (MacDorman, 2006). It may 
be because there is a disparity between a realistic looking avatar, which moves 
in an uncharacteristic manner (de Borst and de Gelder, 2015; Saygin et al., 
2012). The avatars provided in Second Life® matched this description. This 

could have had an impact on users’ sense of embodiment and realism. 
Therefore, this reinforces the importance of ensuring the avatars are realistic 
and can be personalised to span many communities and cultures.  
 
This theory can be extended to virtual worlds. Dickinson et al. (2020) stated 
that it is possible that very high levels of realism can increase the complexity 
associated with VR environments. This is because it can lead to users 
developing high expectations for the nonvisual and tactile aspects of the VR 
environment. For example, previous research has shown that the third person 
overhead perspective that users have of their avatar, does not always lead to 
an inferior experience (Black, 2017; Lim and Reeves, 2011). Therefore, a co-
design process must be conducted when developing a VR intervention with a 
particular target group.  
 
Participants’ experiences of the virtual world may be considered in the context 
of their experiences in the physical world, the amount of prior experience they 
have had with virtual worlds and technology, and indeed the opinions other 
may have of virtual worlds (Bulu, 2012; Diemer et al., 2015).  
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8.4.1 Strengths and limitations 
 
 
This is believed to be one of the first studies to explore early psychosis service 
users’ views on VR. Participants highlighted essential factors that researchers 
and developers may wish to consider when designing and developing VR 
treatments for psychosis or indeed other types of mental health support.  
 
One of the primary benefits of implementing a treatment into Second Life® 
was the RA’s pre-intervention session. Here the participants were allowed to 
view Second Life® before their treatment, develop their skills, become more 

familiar with the technical details, and ask any questions they may have. They 
were also given instructions to avoiding creating avatars, which were 
unrealistic (i.e., a superhero or a vampire) and strategies to rectify common 
issues such as audio dysfunction. This helped to improve participants’ 
confidence in using Second Life®.  

From an economic and service context, the VEEP treatment can assist in 
reducing costs for services. This is because the VEEP treatment is more 
readily accessible for individuals who struggle to attend face-to-face treatment 
due to economic, social, geographic, mental and/or physical health needs. 
Therefore, it can help to reduce the number of patients on waiting lists and 
provide them with a short-term intervention before they receive their routine 
face-to-face treatment in EIP (Gaebel et al., 2020; Rus-Calafell and Schneider, 
2019). Indeed, most participants agreed to take part in the VEEP treatment 

because it was made available to them. However, future research should be 
undertaken to assess whether a treatment such as VEEP can be developed 
into a stand-alone low intensity intervention or whether it is more appropriate 
to create a blended treatment approach (face-to-face treatment combined with 
the VEEP treatment).  
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Feasibility and acceptability trials have indicated that VR interventions can be 
utilised by those diagnosed with various psychiatric disorders (Cieślik et al., 
2020; Clus et al., 2018; Otkhmezuri et al., 2019; Pallavicini and Pepe, 2020). 
Despite the evidence however, such findings have seldom been implemented 
into practice (Gilbody et al., 2015). Many interventions have not actively 
involved service users in designing and developing such interventions (Slay 
and Stephens, 2013). This is where the VEEP trial differs from most of its VR 
intervention counterparts. The thorough co-design process ensured that the 
research team developed an environment and intervention which would be 
engaging and user friendly to individuals with early psychosis (Realpe et al., 

2020).  
 
However, there may be some limitations with regards to the exposure 
exercised through Second Life®. Participants were limited in their ability to 
analyse the facial expressions and body language cues in avatars. This could 
impact the authenticity of role plays, which could have a detrimental impact on 
their engagement. Furthermore, participants cannot receive feedback about 
their nonverbal social skills, such as facial expressions and eye contact. 
Therefore, future research should use facial tracking of emotions, where 
participants will be able to implement their feelings onto their avatars.  
 
In face-to-face treatment, patients are required to talk to each other directly. In 
VR therapy, participants have the flexibility to use either audio or text-based 
communication. Although participants were encouraged to use audio-based 
communication, they could use text chat if they felt more comfortable. This 
flexibility and autonomy reduced communication barriers and encouraged 
participants to interact in the environment. However, one of the disadvantages 
of providing therapy virtually was that this could lead to disconnectedness, 
which could reduce the development of a group and therapeutic alliance (Allan 
et al., 2021; Bucci et al., 2019; Tremain et al., 2020).  
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The most common limitation identified by participants in this study related to 
accessibility. A certain percentage of participants did not have the adequate 
IT equipment to access Second Life® in their homes. For example, they did 
not have access to a computer/laptop, or Second Life® could not be 
downloaded. Although these participants were loaned the appropriate IT 
equipment, these were limited in resources. Thus, this could create further 
divisions and exacerbate digital exclusions in this population (Liberati et al., 
2021; Spanakis et al., 2021).   
 
Furthermore, some participants had issues with logging into Second Life® at 

the beginning of sessions due to programme or computer updates, which 
resulted in delays. Other technical difficulties involved voice chat not working. 
Therefore, these technical difficulties should be taken into consideration in 
future studies with a larger number of participants. Possible solutions include 
technical skills training and access in community settings. A technical support 
worker could be employed by services to ensure that participants have the 
relevant support.  
 
When conducting treatments online, technical difficulties can be experienced 
which are outside of the users’ control. However, the second facilitator was 
prompt in contacting the participant when there were any difficulties during the 
sessions. This helped maintain the therapeutic alliance and provided 
participants with the confidence to receive prompt support. If there were any 
ongoing issues, then the RA would contact the participant to rectify this.  
 
The Second Life® viewer acts in conjunction with the participant’s computer 
and WiFi connection. This means that the sense of presence and immersion 
is unstable, dependent on the ability of technology to deliver this experience.  
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Clinical professionals could also experience technical difficulties. This is 
because there are firewall blockers, which prevent Second Life® from being 
accessed in the NHS. Therefore, this led to the option of VEEP being 
conducted in a private setting at WMS. Thus, in the future, clinical 
professionals will need to contact their hospital on a case-by-case basis to 
request access to Second Life®.  
 
The VEEP recruitment strategy led to recruiting individuals who were more 
likely to adhere to the intervention. Therefore, the intervention may lack 
external validity. Going forward, it is essential to reflect on how researchers 

can deal with recruitment challenges. When researchers struggle to recruit 
service users to participate, the next step is to open the recruitment sources 
(Frampton et al., 2020).   
 
There is a chance of bias occurring in research, mainly qualitative research. 
This can impact the results. Prior experiences with digital technologies and 
their experiences and opinions on mental health services, could have all 
influenced participants’ views (Cheung et al., 2017). For example, both the 
researcher and the participants may have experienced a ‘halo effect’ towards 
the VEEP treatment (Nisbett and Wilson, 1977). Participants were optimistic 
about the VEEP treatment and, when prompted, revealed areas in which the 
treatment could be improved.  
 
Furthermore, during the interviews, participants were aware that the therapist 
of the VEEP treatment was interviewing them. Therefore, this could have led 
to bias in their responses, as some participants may have wanted to provide 
favourable responses. Nevertheless, as the interviewer was aware of this, 
measures were made to reduce bias collusion before conducting the 
interviews. For example, the researcher discussed potential bias with the 
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research team, where they discussed questions to draw attention to potentially 
harmful aspects of the VEEP treatment.  
 
However, participants were reminded at the interview’s opening, that honest 
responses to questions were required to improve the treatment for future 
participants. Therefore, the openness to find potentially negative aspects of 
the VEEP treatment helped reduce the confirmation bias (Rabin and Schrag, 
1999). 
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Table 32: Summary of advantages, barriers and solutions regarding virtual worlds  

Main Theme Results  Actions/Solutions 

Advantages of 

using virtual 

worlds   

• Utilising virtual world treatments saves 
travelling time.  

• Due to technological advances, there is an 

ease of use.  

• Virtual world treatment can be used to 

support blended treatment (face-to-face and 

online).  

• Virtual world can be used to explore 

behaviours and scenarios in a safe and 

controlled environment.  

• Virtual worlds provide anonymity and 

therefore allows participants to express their 

views more freely.  

• Virtual worlds can be viewed as ‘enjoyable.’  

• Usability of virtual worlds may mean higher 
engagement. Thus it may be useful to gather data 

on the usability of the intervention.  

• Virtual worlds can be used to enhance 
communication and group dynamics. Future 

research should focus on assessing this and 

looking for ways to alter and improve these factors.   

• Virtual worlds can be used successfully to improve 

therapy via simulation of tasks.  

• Virtual worlds can be used to collect data on 

sensitive issues from participants who are usually 

deterred from contributing in face-to-face settings.   
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Barriers to using 

virtual worlds 
• Many individuals are unaware of using 

virtual world software and so need training to 

utilise it efficiently.  

• Virtual worlds can contribute to the growing 

digital divide in the UK: those who are 

digitally excluded may not be able to take 

part.  

• There is an absence of non-verbal 

communication, due to participants not 

being able to read facial expressions and 

body language. This can lead to emotionally 

distant communication.  

• Technical difficulties can be difficult to 

resolve and can have a detrimental impact 

on the treatment experience.  

 

• Technical support that is available throughout the 

treatment process, is important to implement.  

• Furthermore, technical support may be managed 

depending on those who require it the most. For 

example, those who have the digital skills and 

digital infrastructure in place may be able to resolve 

technical difficulties on their own.  

• As seen with the Second Life® environment, 

continuing to design virtual worlds with the view of 

directing participant’s attention to the presentation 

and content of the meeting is important.  

• Whilst technical difficulties may not be completely 

eradicated, it is important that those participants 

who experience disruption to their sessions, can 

catch up.  
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8.4.2 Conclusions and future recommendations 
 
This study provides a unique and informative exploration of participants’ views 
of taking part in the VEEP trial and discusses the possible facilitators and 

barriers to implementation that should be considered during VR development. 
Firstly, this study highlighted that VR interventions are acceptable to those with 
FEP due to their novel approach, ease of use, and treatment structure. It 
cannot be specifically concluded that VR was the key element in achieving 
these results since there were multiple components to this novel treatment 
programme.  
 
VR treatments require ongoing monitoring and updating to ensure the 
programme and treatment complement each other. Both clinicians and 
patients need to be aware of the technical difficulties associated with online 
interventions. For many individuals, online interventions may be more 
affordable and available and will reduce waiting times compared to face-to-
face interventions (Marks et al., 2003; Wright et al., 2005). This becomes 
particularly apparent during the coronavirus disease 2019 (COVID-19) 
pandemic, where the importance of developing and delivering accessible and 
sustainable online therapies is vital (Feijt et al., 2020). 
 
Further consideration should be given to individuals’ access to computers, the 
internet and other necessary technological equipment. Therefore, future 

studies should consider options such as laptop loan schemes and other 
opportunities for funding to ensure that eligible participants can participate 
(Martinez-Martin et al., 2020; Wood et al., 2020). Finally, future research 
should assess whether such VR treatments can be utilised for other service 
user groups.
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9. Study 5 - a qualitative investigation into the SCIT delivered via a 
virtual world from clinicians’ perspectives - the VEEP trial 

 

9.1 Introduction to the chapter and rationale 
 
 
This study is a qualitative exploration of clinicians’ views of virtual world 
treatment for people with FEP. To the candidate’s knowledge, this is the first 
study to do so. The results are provided in detail, followed by the discussion 
and conclusion. The VEEP focus group themes are illustrated in figure 36.  
 
Whilst there are a limited number of studies that have focused on collecting 
clinicians’ views on DHIs, these have been directed at mental health problems 
more generally (Berry, Bucci and Lobban, 2017; Jonathan et al., 2019; 

Schueller, Washburn and Price, 2016; Sinclair et al., 2013; Vigerland et al., 
2014). Bucci et al. (2019) published a qualitative study exploring clinicians’ 
views of using digital tools in EIP services in the West Midlands, England. 
Findings showed that whilst staff found digital tools to be acceptable for 
specialist services, there were concerns regarding implementation and 
delivery.  
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9.2 Participant vignettes  
 

Table 33: Focus group participant vignettes 

Name Vignette 

Heather 
 

Heather is a care coordinator at North Warwickshire 
EIP for service user Amir.  

Jenna 
 

Jenna is a care coordinator at North Warwickshire 
EIP for service users, Emma, and Eddie.  

Caitlin Caitlin is a care coordinator at North Warwickshire 

EIP for service users Stephen and Luke.  

Madeline Madeline is a care coordinator at North Warwickshire 
EIP.  

Kathryn Kathryn is a care coordinator at North Warwickshire 
EIP for service users Stacey and Patrick.  

Bradley Bradley is a care coordinator at North Warwickshire 
EIP for service user Connor.  

Nikesh 
 

Nikesh is a care coordinator at North Warwickshire 
EIP for service users Ali and John.  
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Figure 36: VEEP focus group themes 
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9.3 Results 
 
The care coordinators who responded to the recruitment email (n=7) varied in 
their experiences of technology and their understanding of the VEEP 
treatment. Nevertheless, their responses were consistent. Apart from using 
patients’ health records to document notes, care coordinators did not report 
using other forms of technology within healthcare. As a result of this, the 
interview probes focused explicitly on the VEEP treatment and engagement. 
The questions were developed to understand the ability to integrate the VEEP 
treatment into routine treatment.  

 
Theme 1: Clinicians have conflicting views about the advantages and 

disadvantages of using VR treatment for those with psychosis  

 
Overall, clinicians welcomed the opportunity to provide therapy to those 
service users who needed support to assist with their social functioning and 
anxiety. VR interventions were perceived as modern, relevant and 
contemporary. However, clinicians believed that VR therapy’s prior success 
with other service user groups was a result of its novelty and uniqueness:  
 

“I think it’s just keeping in with the trend of technology because VR is a 
big thing at the moment…” [Heather, Line 40 – 41] 

 
This clinician implied that the success of VR is a temporary trend that may 
disappear in the future. Furthermore, another clinician stated that the appeal 
of the treatment was exclusive to young individuals due to their interest in 
video games and the fact that they belong to the so-called ‘digital native’ 
generation (Cowey and Potts, 2018):  
 

“It was about how young people will be getting into it in terms of gaming 

and how other youngsters..” [Caitlin, Line 112 – 113] 
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This highlights that some clinicians viewed VR treatment in a superficial way 
and could not connect the interface with the SCIT treatment, which is an 
evidence-based treatment.  
 
Some clinicians expressed concerns that VR may worsen young people’s 
social anxiety and negatively impact their wellbeing. Therefore, it would do the 
opposite of what the therapy intended to do. This is because they felt it could 
encourage people to remain isolated at home and, therefore would not 
improve their social functioning. Thus, VR treatment is removing one of the 
only opportunities for some patients to receive face-to-face support and 

communication:  
 

“Because they’re doing so much just chatting online and things, if you 
have that conversation face-to-face in real life, it’s a lot more difficult.” 
[Heather, Line 66 – 67] 
 

Another clinician stated that the only way participants could improve their 
social functioning is to interact with others and participate in social situations. 
Therefore, the VR treatment may not be appropriate:  
 

“Well I actually think it’s erm the wrong way to go, I think it’s 
encouraging young people to go on the internet and not go out of their 
homes. You don’t do anything for the actual err social networking, going 
out and about and meeting people ‘cause that’s actually what they’re 
frightened of, not computers, so I think it’s actually a waste of time 
sorry.” [Kathryn, Line 55 – 59] 

 
Other healthcare professionals have reiterated these concerns. This is 
particularly the case during the COVID-19 pandemic when many mental health 
services have had to provide online therapy. According to a recent survey 

completed by 335 psychotherapists, 24% were concerned about reducing 
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interpersonal cues during online therapy (McBeath, du Plock and Bager-
Charleson, 2020).  Feijt et al.’s (2020) survey found that some practitioners 
felt that online therapy was less suited for those with complex needs, such as 
family trauma, psychosis and social anxiety.  
 
Additionally, VR therapy was thought by this group of clinicians, to act as a 
barrier between service users and physical reality. Therefore, according to 
some clinicians, some service users may not act authentically during the 
therapy. As a result, there was a concern that whatever the participant has 
learned virtually may not be applicable in reality:  

 
“You can get that kind of keyboard warrior effect where people hide 
(discussion in the background) behind the screen whatever, where 
they’re more braver on the outside than they are so I do think it has it’s 
place and things because I know it’s being used err in (inaudible) Oxford 
and things like that..” [Madeline, Line 75 – 78] 
 

As well as the “keyboard warrior” effect, some clinicians questioned whether 
the VR therapy was realistic and practical enough to teach service users long 
lasting skills on managing social situations. The clinician below referred to the 
example of one of the scenarios service users took part in during the VEEP 
trial; this is where they were asked to observe a scenario at a bus stop where 
a woman was in distress and crying (please see appendix 35 for a vignette). 
After this, they would be asked questions about what they thought was 
happening. Whilst the scenarios are designed to be as realistic as possible, 
according to the below clinician, it may not be enough to help service users in 
coping with these situations in reality:  
 

“That’s the thing whether they, what they learned on that on the study 
where they transferred that then into live situations, ‘cause I think I 

heard erm about the scenario where there is a woman at the stop crying 
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and it’s how they then deal with that on the game but actually whether 
that they would be able to transfer into a real life situation if that was 
happening.” [Jenna, Line 83 – 87] 

 
Although some clinicians expressed concerns about the effectiveness of VR 
therapy, others suggested that there were some tangible benefits to delivering 
therapy in this manner. One clinician remarked that one of her service users, 
who usually struggled to attend face-to-face therapy, participated at the VR 
therapy throughout:  
 

“actually the person I didn’t know was doing it, I really didn’t think he’d 
ever do anything like this so for me it’s an ama-amazing that he actually 
went through with it ‘cause I never thought he would do it…” [Kathryn, 
Line 261 – 264] 
 

Therefore, this showed that the VR therapy appealed to a service user who 
commonly struggled to attend traditional therapy. Furthermore, the stepped 
care approach to providing therapy in a virtual environment allowed the 
therapist to view the interaction in a controlled environment. This can provide 
benefits to the therapeutic relationship and the participants’ learning 
experiences:   
 

“I guess it could be a good thing that you could reflect with them on 
what you saw as a therapist or so as a supervisor, as opposed to what 
they saw in the virtual reality so say if it was in public they might not be 
able to say a member of the public they might get might get assaulted 
verbally by by the patient experiencing the paranoia so it might then you 
you could coach them on what you saw as a therapist, as opposed to 
what they view as as a danger or fear, it it could be very skilled and very 
well controlled isn’t it, so it could work with someone who’s paranoid, 
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who psychotic to the point where they haven’t got any insight.” [Bradley, 
Line 459 – 466] 

 
Theme 2: “Falling through the gap” – VR treatment may exacerbate 

inequalities for those service users in need of support  
 
Sub theme 2a: Participant level barriers 
 
Some clinicians expressed concerns that the VEEP therapy was inadvertently 
targeting those service users who were already on the journey to recovery and 

mentally well. Therefore, those individuals who required urgent intervention 
were unlikely to take part. Whilst the VEEP therapy team viewed the therapy 
as having an essential role in routine treatment, some clinicians thought 
otherwise; instead, they viewed the VEEP intervention as an adjunct to their 
standard treatment. Therefore, those service users who were beginning their 
treatment in EIP would not be able or suitable to take part in VEEP trial. Thus, 
those positive outcomes that service users experienced post VEEP 
intervention were partly because such service users were well enough to take 
part:  
 

“It will be interesting to look at people that you have on the list for your 
study to see where abouts they are in their life to be able to take part, 
because I doubt you’ll have many people that have actually just started 
or even in the first year, most of yours will probably as [Consultant 
Psychiatrist’s name] said, they coming from a position where they are 
feeling a lot better and maybe more er less (inaudible) less isolated an-
and more well and in their mental health.” [Heather, Line 441 – 446] 
 

When some clinicians had tried to approach some service users who would 
benefit from additional social cognition therapy, they were met with resistance 

and fear:  
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“‘Cause the people like the particular client was asked to do it and he 
was like ‘oh no no I can’t do that oh no no I can’t do that,’ and so 
therefore you lose people that actually can’t even engage with that.” 
[Jenna, Line 348 – 350] 
 

As this quote shows, some service users were so unwell and so socially 
anxious that attending virtual therapy was too challenging. Although the VEEP 
trial took place virtually, the pre-intervention session took place face-to-face. 
This was so the service user could provide consent to complete outcome 
measures and have their computer/laptop set up Second Life®. However, this 

face-to-face session could inadvertently exclude those service users from 
taking part in virtual therapy due to their extreme social anxiety:  
 

“My client who er I said absolutely categorically not erm I managed to 
get him to meet [Research Associate’s name]  and he said ‘I’m not 
going to do this, I’m not going to do this,’ I said ‘you’ve got to meet 
[Research Associate’s name] and discuss it,’ and he’s like ‘no I’m not 
going to do this, I don’t want to do virtual reality no no I’m not doing 
that,’ and he-he-he just…” [Kathryn, Line 532 – 536] 
 

Kathryn experienced such severe social anxiety that they could not meet with 
the RA to discuss taking part in the VEEP trial.  
 
Although some clinicians expressed concerns that the VEEP therapy was not 
targeting those service users who needed it the most, some clinicians did not 
feel confident enough that their service users would benefit from it:  
 

“One of mine that was asked erm to take part has actually got a learning 
disability and-and we know that now but at the time we were we er 
suspected that he had erm but [Consultant Psychiatrist’s name] said 

that would still be ok, but I was concerned that he-he would’ve really 



 

433 

struggled actually erm he actually would refused, I think he did speak 
to [Research Associate’s name] erm and then he decided not to take 
part anyway but I think just left to it to get on with it by himself he 
would’ve really struggled…” [Madeline, Line 538 – 543] 
 

Although this clinician acknowledged that the therapy was suitable for their 
service user with a learning disability, they still did not feel comfortable allowing 
them to participate. This highlights their lack of confidence in the therapy to 
improve social cognition deficits in those with FEP.  
 

Sub theme 2b: VR treatment could exacerbate the digital divide  
 
Clinicians discussed how many service users could not take part in the VEEP 
trial due to their inability to access the digital technologies and/or WiFi needed. 
This is because many service users live in poverty and so are unable to 
purchase the necessary equipment:  
 

“So we’re in a fairly deprived area as well so a lot of our clients 
(inaudible) don’t really think about computers (inaudible).” [Bradley, 
Line 279 – 280] 

 
Other clinicians highlighted that digital poverty was something that most 
service users experienced. Therefore, high levels of attrition in virtual 
therapies require a systemic change to allow service users to participate. 
Although the VEEP research team tried to implement temporary solutions to 
allow those who are digitally excluded from taking part, it may not be enough:  
 

“And then I think one-to-one with [Consultant Psychiatrist’s name] he 
said that this person could go to uni but there’s no way that this person 
would go to uni, they’re too anxious (inaudible) so that wasn’t an option 

really…” [Madeline, Line 286 - 288] 
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Here this clinician stated that although service users could travel to the 
University of Warwick and log in to a computer there with the therapist’s 
support, many service users would be unable to travel this distance due to 
social anxiety. Another temporary solution was to allow service users to 
borrow a laptop to attend the VEEP trial. Although this solution was beneficial 
for some, there were some unseen consequences:  
 

“He thought it was something he was doing wrong and that made him 
worse and then they gave him another laptop and said actually it’s not 
you it’s the laptop and he’s been okay since but just that initial time to 

log on and ‘cause you’ve got nobody there with you to do it then you-it 
is very much you know when you go online you do it yourself don’t you?” 
[Jenna, Line 305 – 309] 
 

The above service user had the opportunity to borrow and use a laptop to take 
part in the VEEP trial. This was a service user who lacked the digital skills and 
confidence in using a laptop. Therefore, difficulties in logging into the laptop 
combined with service user’s social anxiety and lack of confidence, led to what 
the clinician described as a “meltdown.” This “meltdown” could have a 
detrimental effect on their perception of the VR treatment. Furthermore, it was 
difficult to immediately resolve the issue as the service user is alone.  
 

“‘Cause as researchers who are controlling the therapy, obviously this 
is a bit different, there are always some barriers, the technology and 
then if you look at the more capable more affluent members of our 
caseloads, it’s a bit biased who is more widely going to have better 
outcomes anyway ‘cause they don’t actually resent it they are more 
capable compared to those who are deprived socially (inaudible).” 
[Bradley, Line 390 – 394] 
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Here, Bradley has stated that the socioeconomic background of patients has 
an impact on whether they benefit from the VR therapy and have better 
outcomes. He felt that those from more deprived background would dislike 
attending VR therapy due to their lack of access to resources and lack of skills, 
when compared to those from more privileged backgrounds.    

Theme 3: The challenges of delivering VR treatment  

Sub theme 3a: The difficulties therapists may experience in delivering VR 
treatment to those with psychosis  

Clinicians expressed concerns with the expertise of the VEEP therapists and 
felt that only those therapists with a recognised clinical qualification should be 
able to deliver the therapy. This is because FEP is a complex condition, and 
many service users have various needs and symptoms. Additionally, clinicians 
queried whether therapists who did not know the service users well, would be 
able to support them in a period of crisis. Thus, clinicians felt that the absence 
of an authentic therapeutic alliance combined with a digital treatment would 
lead to ineffective outcomes.  

One clinician discussed how it was essential to recognise service users’ 
triggers and respond appropriately and effectively:  
 

“So if there’s something that triggers their fight or flight mechanism, 
then you’ll need to be able to calm them down, de-escalate them, talk 
through and hopefully find some reason as to why their their acting in 
that way, that’s useful information to work out what triggers them.” 

[Bradley, Line 475 – 478] 
 

If the therapist is unable to de-escalate a conflict or a difficult situation, then it 
can lead to a dangerous situation for the service user:  
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“The procedure to de-escalate something that potentially is very 
dangerous when you’ve got a psychotic client possibly within that virtual 
room and what have you got a plan to de-escalate that situation, it could 
be quite potentially dangerous to somebody who is mentally ill…” 
[Bradley, Line 490 – 493] 

 
Although the candidate had explained that both therapists had a rigorous risk 
assessment in place to ensure that service users were well supported 
throughout the therapy, some clinicians felt this was not enough. This is 
because a therapist was not physically present with the service user if a 

difficult situation arises. Therefore, they felt there was a risk with regards to 
safety for the service user:   
 

“It should, it should be safe but then (background noise of objects 
moving) there’s no one there but you’re equally stressing as well for 
them if they do get upset about something depending on what you’re 
doing, because what you’re try-what you’re trying to do, what are you 
trying to work on if you think they’re experiencing these emotions, who’s 
there to support these matters and talk it through, there’s no one there.” 
[Caitlin, Line 126 – 131] 

 
Therefore, clinicians felt that real-time face to face monitoring was required to 
ensure patients are safe and secure. They thought that this was adhering to 
their professional responsibility.  
 
Sub theme 3b: The difficulties in implementing VR treatment into healthcare 
services  
 
One of VR therapy goals is to support those service users who struggle to 
attend face-to-face therapy. However, some clinicians felt that VR therapy may 

still face similar difficulties that face-to-face therapy experience. For example, 
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some clinicians felt that attending VR therapy would be difficult for some 
service users, as they may not remember to log in to their computer:  
 

“The other issue I think as well is that there’s a certain time isn’t it, you 
want people to log on at a certain time and I think that’s very difficult for 
some of our clients as well to actually have a mind to log in at that 
time…” [Kathryn, Line 324 – 326] 

 
Therefore, this would mean that service users would be missing essential 
therapy appointments. Thus, whilst VR therapies may be viewed as a solution 

to those who cannot attend face-to-face therapy, barriers such as motivation 
and attendance remain.  
 
Although VR therapy may benefit service users, it would be challenging to 
implement this therapy into routine healthcare services. This is because it 
would require significant investment to ensure that service users have access 
to the technology. Therefore, this needs to be considered:  
 

“Err long term, that’s erm that’s part of it erm it depends because we 
work in the NHS at the end of the day so financially trying (inaudible) 
will be very very costly. It always comes down to how you distribute how 
these wonderful headsets or whatever to individuals and affordable 
costs, I think it’s going to be quite difficult trying to recruit people in to 
that…” [Heather, Line 49 – 53] 

 
One clinician expressed that as they had not directly been involved in 
developing the VEEP therapy, they were not confident that it would be effective 
for all their service users. They suggested that it was difficult for them to 
support their service user whilst taking part in the VEEP therapy because they 
were not part of the process and did not know enough about it. If this therapy 

were to be implemented into the NHS, they would have more autonomy over 
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the process and feel like they could guide service users through it. Not only 
would it benefit the clinicians, but it would benefit the service users:  
 

“So I just think there’s an acceptance that you will recruit a certain peo-
a certain group of people and maybe the word might get out that it’s 
fantastic and it might help those people and also if actually it became 
something that was delivered within the NHS, we might have a little bit 
more confidence in it rather than something we’re not really involved in 
it erm if we because of treatment that we can invest-can invest in erm 
advertise ourselves we would extend but it might be hard, it’s hard to 

support somebody who’s so socially anxious that they’re terrified of 
doing that with something that really don’t know anything about and 
perhaps not that erm confident in yourself.” [Jenna, Line 368 – 375] 

 

As Jenna stated, it is particularly helpful for those service users who are 
socially anxious and may find it difficult to take part in an innovative therapy. 
The above quote highlights how different approaches are required to help 
service users take part in VR therapy.  

9.4 Discussion 
 

As part of the VEEP trial, care coordinators at North Warwickshire EIP service 
took part in a focus group to provide their thoughts and opinions on the VEEP 
trial. The clinicians were questioned about their opinion on the future use of 
VR interventions alongside traditional face-to-face treatment. Clinicians 
expressed a positive attitude towards a new novel treatment that could engage 
with groups but were also apprehensive about the possibility of it replacing 
traditional face-to-face treatment.  
 
Clinicians accepted that VR psychological treatments could provide novel, 
acceptable, modern, and relevant methods of supporting a hard-to-reach 
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group of service users. These views are supported by the opinions expressed 
by clinicians regarding digital health technology more broadly (Gagnon et al., 
2015). Some clinicians felt that younger generations might prefer to use VR 
treatments to receive therapy, when compared to face-to-face treatment.  
 
Furthermore, clinicians claimed that there should be more investment in 
supporting them to manage their patient caseloads. This, in turn, may help 
them to provide more routine psychological treatment to service users (Torous 
and Hsin, 2018).  These concerns that VR treatments are being used as a 
potential cost-cutting measure to avoid providing adequate psychological 

treatment is supported by previous research (Segal, Bhatia and Drapeau, 
2011).  
 
However, findings from this study suggest that clinicians perceived VR 
interventions to be complex to implement and use in routine treatment. 
Clinicians in this study stated they had a limited understanding and awareness 
of how VR interventions can improve the social cognitive deficits in those with 
FEP. Therefore, they felt this could have a detrimental impact on their clinical 
judgement. The Normalisation Process Theory can support the results found. 
This suggests that the successful implementation of e-health interventions is 
dependent on its alignment with the goals of both the healthcare organisation 
and the skills of the staff (May et al., 2009).  
 
Due to the complexity of such issues, clinicians must receive adequate 
professional training. Clinicians must abide by boundaries, similarly to those 
in face-to-face treatment (Maheu et al., 2004; Maheu et al., 2017). Therefore, 
clinicians should maintain professional responsiveness (i.e., responding to 
emails in an appropriate amount of time) and triaging concerns (i.e. 
recognising suicidal concerns in service users in VR treatment and providing 
them with proper support). It also involves clarifying communication (i.e., if text 

chat is used in VR, certain symbols and terms should be refrained from use). 
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(Callan et al., 2017). There is no association between competent 
psychotherapists and proficiency in technology (Wells et al., 2007). Therefore, 
familiarity in utilising technology can lead to the adoption of these interventions 
in healthcare settings.  
 
Furthermore, clinicians expressed difficulties in recruiting for VR treatments 
because their time and resources are limited. Therefore, building trust and 
confidence in digital technologies to complement and support treatment 
pathways, as opposed to hinder, are vital when implementing these in 
healthcare settings. These findings can be supported by previous research, 

where ease of use was found to be one of the primary factors to consider in 
implementing digital technologies into healthcare (Gagnon et al., 2015; Perski 
and Short, 2021).  
 
Clinicians in this focus group discussed the importance of balancing face-to-
face routine treatment with other forms of therapy, which included innovative 
VR treatments. This is because they felt that VR treatments are not effective 
in improving patients’ social cognition and social anxiety as routine treatment. 
This is because they practice their skills in a VR environment, which may not 
have applicability to real life. Nevertheless, clinicians acknowledged that 
providing VR treatment allows some individuals to engage with therapy, which 
otherwise they are unable to access face-to-face. This could be considered a 
motivating factor, which could promote adherence to further treatment within 
the healthcare services (Halldorsson et al., 2021).  
 
Blended treatment can be defined as a combination of digital and face-to-face 
treatment (Wentzel et al., 2016). However, previous research has indicated 
that digital and face-to-face treatments are often not integrated; instead, digital 
treatments are used as an addition to routine treatment (Meglic et al., 2010; 
Meyer et al., 2009; Robertson et al., 2006). Thus, future research should focus 



 

441 

on the equal potential contribution both types of treatment provide to patients’ 
care.  
 
Indeed, blended mental health treatment may have advantages over 
traditional face-to-face treatment. This is because service users can continue 
with their treatment in between their face-to-face sessions, with the support of 
their clinicians. This may encourage service users to self-monitor and manage 
their wellbeing where required, as suggested by the core aspects of health 
(Huber et al., 2011). Furthermore, blended treatment may allow service users 
to receive a higher dosage of sessions, compared to face-to-face treatment. 

Thus, blended healthcare may provide treatment modalities to service users 
that are cost-effective and efficient (Wentzel et al., 2016).  
 
Therefore, when considering VR interventions as a therapeutic tool, these 
findings highlight the importance of recognising the benefits to both clinicians 
and participants. These findings highlight the need to enhance clinicians’ 
awareness of VR treatments and the evidence of the feasibility and 
effectiveness of these interventions (Ventura, Baños and Botella, 2018). 
Subsequently, clinicians can make well-informed decisions regarding which 
patients are most suited to these types of interventions. However, more insight 
is required into how VR treatment can be implemented alongside face-to-face 
treatment. These are vital issues to resolve as barriers to implementing of 
digital health lie with healthcare services (van Gemert-Pijnen et al., 2011). 
 
Results indicated that clinicians queried the compatibility of VR interventions 
with the needs of some of their patients. For example, one clinician identified 
a patient who experienced severe social anxiety, which rendered them unable 
to take part in VR treatments. They reported that they perceived the VEEP 
treatment to presently lacking accessible features to meet the complexities of 
those individuals with severe social cognition deficits. Therefore, clinicians 

identified their role in being active and providing continuous support to patients 
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taking part in VR interventions to ensure that their unique mental health and 
socio-emotional needs are being met. Thus, clinicians should continuously 
track patients’ progress and allow them to assess the changes in their patients’ 
knowledge and skills (Scheel, Davis and Henderson, 2013).  
 
Although VR interventions are viewed as having the potential to enhance 
social inclusivity and access to treatment in hard-to-reach groups, there is still 
a possibility that some participants would be unable to take part due to digital 
exclusion. Subsequently, a digital exclusion strategy within healthcare 
services must be implemented (Robotham et al., 2016).  

 
Clinicians expressed concerns regarding maintaining a therapeutic alliance 
and concerns about the quality assurance of monitoring patient’s wellbeing. 
Although some clinicians understood that some service users might prefer 
virtual communication than face-to-face, there was still a consensus that VR 
treatments lacked the empathy and nuances that face-to-face therapy can 
offer (Cliffe et al., 2020; Jacob, Sanchez-Vazquez and Ivory, 2020).  
 
Research into the therapeutic alliance in digital interventions is limited and 
mixed, with some studies finding that the therapeutic alliance did not make a 
difference to the therapeutic outcomes (Andersson et al., 2012). According to 
a recent narrative review, the agreement of goals between therapists and 
patients is more important than the therapeutic bond due to the low 
correlations between bonds and therapeutic outcomes. Reasons for this may 
be due to the lack of range (Berger, 2017). Nevertheless, a review conducted 
by Henson et al. (2019) found that there are limited number of DHI studies, 
that collect data on the therapeutic alliance. Thus, further research is required.  
 
It has been suggested that therapist behaviours, which can be detrimental to 
the alliance, could be restricted or even eliminated in digital interventions 

(Caspar and Berger, 2011). Despite this, relational issues such as alliance 
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difficulties may be more likely to occur in digital interventions, as there is less 
opportunity to immediately respond to patients’ needs (Svartvatten et al., 
2015). Therefore, more research is needed to assess whether complex 
therapeutic alliances are present in digital interventions and whether they 
influence therapeutic outcomes or not (Berger, 2017).  
 
Trust is a vital part of the therapeutic relationship, and digital treatments may 
exacerbate challenges in communicating with service users (Tompkins, 2003). 
Typically, evidence to support communication in psychological therapies is 
based on proximity, time, performance, and perceived consequences (Scharff, 

2013; Tompkins, 2003). These factors may make it more challenging for 
patients to commit to therapy and subsequently discontinue treatment 
(Amichai-Hamburger et al., 2014). However, the unique form of 
communication in digital health treatments provides individuals with a sense 
of control over interpreting messages from each other (Bok, 1989).  
 
Previous research has indicated that therapists and patients adjust their 
behaviour when taking part in digital therapies. Bischoff et al. (2004) found that 
digital therapists exaggerated non-verbal behaviour in video-based therapy. 
Furthermore, Suler (2004) found that under the ‘online distribution effect,’ 
patients self-disclosed and expressed themselves more openly in digital 
therapies. Disinhibition allows patients to feel less stigmatised and vulnerable 
about revealing information. This promotes further rapport and intimacy. 
Therefore, one can conclude that whilst specific behaviour and therapeutic 
alliance fostering is appropriate in face-to-face treatment settings; it may differ 
in digital environments (Suler, 2004).  
 
Therefore, to overcome this, a clear, detailed process may improve concerns 
that both clinicians and service users have. Thus, preparing a patient 
education manual or video may help service users understand VR 

intervention’s boundaries and expectations. As a result, service users may 
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become more autonomous and feel comfortable informing clinicians about any 
concerns they may have. Other issues that may be highlighted is the 
importance of shared decision making in VR treatments (Hilty et al., 2019).  
 
Thus, implementing the VEEP intervention into EIP services should occur 
using the following recommendations. These have been adapted and refined 
from Lobban et al.’s (2020) implementation study:  
 

1. Understand how the VEEP intervention fits into the clinical service, 
including auditing targets and care pathways.  

2. Acknowledge whether there are (if any) contextual barriers to the use 
and updates of the VEEP intervention.  

3. Consider whether implementing the VEEP intervention requires 
national integration or local adaptation.  

4. Ensure that the VEEP intervention is compatible with the hardware and 
software available in the service.  

5. Reiterate that the VEEP intervention is a healthcare intervention and 
not a research initiative.  

6. All health and social care professionals in services should be involved 
in the development and adoption of the intervention.  

7. All queries and concerns about the VEEP intervention should be 
identified and addressed. This can be achieved via training and 
mentorship.  

8. Ongoing VEEP intervention training should be provided to all health and 
social care professionals.  

9. Short and long term targets should be developed to monitor the process 
and update of the VEEP intervention. Furthermore, it can be used to 
manage professionals’ expectations and evaluate progress.  
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9.4.1 Strengths and limitations 
 
This study has addressed a significant gap in the literature. It is hoped these 
findings provide information on clinicians’ perspectives of VR treatment for 
those diagnosed with FEP. The focus group was conducted in a flexible 
manner, which allowed the exploration of thoughts and opinions.  
 
There are potential economic benefits to implementing VR treatments into 
healthcare. Although VR treatments require a certain amount of time, cost and 
initial investment, they may nevertheless be considered cost effective if 
implemented widely. Such treatments can be used to provide treatments to 

those who cannot easily access services. Furthermore, VR treatments can 
assist healthcare professionals in role playing for training purposes (Lucas et 
al., 2014).  
 
The participants in this study consisted of a small sample of care coordinators 
who worked together in one EIP service. Therefore, participation may be 
biased. They may have volunteered to participate because they could have 
had immediate strong opinions concerning the VEEP treatment, a desire to 
develop an understanding of the VEEP treatment or a chance to verbalise their 
patients’ experiences of taking part in the treatment. This bias could influence 
the responses received, as they could be more positive or negative than 
expected.  
 
Additionally, recruiting other clinicians alongside care coordinators may have 
provided the researchers with varied data, thereby increasing the validity. 
Thus future qualitative studies with broader samples of clinicians representing 
more diverse age ranges and various locations can build upon the findings 
from this study (Yardley, 2015; Vasileiou et al., 2018).  
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Furthermore, the study was conducted in the UK and therefore, the findings 
represented the challenges and problems of the UK healthcare system. In 
other countries, clinicians may experience different challenges in their 
healthcare system to target groups of patients. Subsequently, further research 
on the methodology of focus groups in VR treatments in healthcare in other 
countries is needed (Aebersold et al., 2015; Ke et al., 2015).  
 
Strength of a focus group design is that opinions can be generated through 
valuable discussions. Nevertheless, a limitation of the focus group is that 
individual perspectives may influence the variation of the views within the 

group. There was also a risk of researcher bias; the group facilitator was also 
the treatment therapist in the VEEP trial. Therefore, the group facilitator would 
have an expectation of how the care coordinators would respond to VEEP. 
Furthermore, the care coordinators were aware that the group facilitator was 
also the candidate working on the VEEP treatment and therefore may have 
filtered their opinions. The candidate managed this by encouraging all 
participants to express their views as accurately as possible (Bloor, 2001; 
Carey and Asbury, 2012).  
 
Credibility was maintained in this study by inviting all care coordinators to 
participate in the focus group, thereby recruiting a varied sample from the 
service. To ensure participants provided in-depth responses, the facilitator 
maintained a neutral stance and asked follow-up questions to gain further 
clarity. Dependability was maintained because the focus group was 
transcribed verbatim (Carey and Asbury, 2012; Wallace, Goodyear-Grant and 
Bittner, 2021).  
 
9.4.2 Implications 
 
This study aimed to explore clinicians’ perceptions and experiences of VR 

treatment to improve the social cognition deficits in FEP. Therefore, these 
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results have vital implications for these services in developing VR and 
implementing VR treatments.  
 
Understanding and addressing what clinicians’ and patients identify as barriers 
to treatment, increases the opportunities to implement and adopt VR 
treatments and technologies in services and adhere to this treatment. Methods 
for promoting clinicians’ adoption of VR treatments into their routine clinical 
practice involve enhancing desirable features and reducing barriers to use in 
the design phase, continuing professional development once the VR 
interventions have been implemented, and receiving guidance throughout 

these processes.  
 
Therefore, integrating the VEEP intervention into an EIP service requires 
consistent training to ensure clinicians are aware and confident in using the 
technologies. Clinicians in this study expressed concerns regarding receiving 
opportunities to develop their knowledge and skills of using the VEEP 
treatment. Therefore, service managers must financially support the training 
and provide the resources necessary to implement these treatments. The 
barriers can be attributed to a broader economic context, where mental health 
services in the UK have experienced a consistent period of underinvestment. 
The lack of adequately trained staff and other factors can be attributed to this 
(Switzer and Harper, 2019).  
 
Furthermore, future studies should focus on conducting focus groups with a 
variety of health and social care professionals. This is because they provide 
more routine direct hands-on care with patients. Thus, they could offer a 
different perspective regarding how patients are progressing through the 
VEEP treatment. It could also be helpful to undertake multiple focus groups 
within one specific location and with clinicians from various backgrounds, to 
collect a comparison of perspectives.  
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9.4.3 Conclusions 
 
To the best of the candidate’s belief, this is thought to be the first qualitative 
study to explore clinicians’ views of VR therapy for those with FEP. Findings 
from this study showed that clinicians experienced both positive and negative 
opinions about this form of novel treatment to support those with social 
cognitive deficits in FEP. Whilst clinicians expressed positive opinions about 
providing a form of therapy that is appealing and necessary for some; there 
were concerns about accessibility and implementation. Therefore, continued 
and improved information around these factors is required. Furthermore, for 
successful integration in the future, it is suggested that clinicians be involved 

in the development of these treatments and offered appropriate training, so 
that they can be delivered successfully in healthcare settings. Overall, VR 
therapy should be viewed as an alternative tool to extend choice and enhance 
care. Furthermore, this intervention can be utilised by decision and 
policymakers to reduce the burden on mental health services. Healthcare 
organisations, including the NHS should help to support the development and 
implementation of digital health technologies.  



 

449 

10. Study 6 - an autoethnography of a therapist’s experience of 
delivering the SCIT via a virtual world for those diagnosed with FEP 
- the VEEP trial 

 

10.1 Introduction to the chapter and rationale  
 
This study is an autoethnography of the VEEP primary therapist’s experience 
of delivering social cognition therapy via a virtual world, to those with FEP. The 
results are provided, following by a discussion.  
 

There is a lack of research and literature, which describes therapists’ 
subjective experiences of facilitating therapy. There may be various reasons 
for this, such as the lack of awareness and confidence in what is commonly 
perceived as opinion-based research (MacCormack, 2001). Autoethnography 
allows researchers to write in a highly personalised style and reflect on their 
experiences, which assists others in developing an understanding of a 
phenomenon (Wall, 2006). This autoethnography arose from the candidate’s 
experience as a primary therapist, in providing therapy in a virtual world, to 
those with FEP to improve social cognition. Whilst providing therapy to 
participants on this intervention, the candidate spent time reflecting on how 
they engaged with participants.  
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10.2 Autoethnographic narrative - results 
 

A narrative emerged from the themes identified through the written reflections. 
As the narrative is an autoethnography, the pronoun ‘I’ has been used.  
 
Theme 1: Participant Progress 

 
Sub theme 1: Understanding and interpreting emotions  
 
I enjoyed providing therapy to each group and felt that the various activities 
and psychoeducation was stimulating, enjoyable and educational. I always 
thought that most participants were engaged with the content of each session. 
An example of such an activity, which occurred during session two, was asking 
participants to define the seven basic emotions (happiness, sadness, anger, 
surprise, fear, shame, and disgust) and paranoia. Although this seems 
simplistic on the surface, it provided me with an insight into people’s thinking 
processes. Participants were asked to define these emotions together, which 
was the first group task they took part in.  
 

Whilst happiness, sadness and surprise were easy for most participants to 
define, there were struggles with defining other emotions such as fear, disgust, 
anger, and shame. It was difficult for some participants to avoid using the word 
to describe the emotion. An example is that all groups defined fear as “being 
scared of something.” However, the word scared is a synonym for fear. While 
I and the secondary therapist always reiterated that there was no right or 

wrong answer, it was clear to me that the groups wanted to develop the most 
accurate definition leading to stimulating dialogues. One participant in group 
two used this as an opportunity to expand on the differences between rational 
and irrational fears.  
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Although paranoia is not one of the seven basic emotions, the VEEP research 
team decided to add this as another fundamental emotion to define and 
understand during the intervention. This is because those with psychosis 
commonly struggle with paranoia, which can subsequently lead to delusions. 
Below are the definitions each group provided for paranoia:  
 

“When you’re over-aware, hyper-conscious of everything around you. 
You think something bad is going to happen, but in reality, that’s not the 
case. Feeling of mistrust” [group one]. 
 

“Scared when seeing something that isn’t there, believing things that 
are not true, don’t trust people – suspicious, irrational, sometimes 
extreme” [group three].  
 

“Suspicious/depends on context” [group three].  
“Irrational perception of threat/over-analysing situations in a negative 
way” [group four].  
 

“Being worried about something that is unlikely to happen (could have 
happened before)/irrational beliefs/very intense at time – feel you can’t 
counteract it so it influences actions” [group five]. 

 
I found that the groups were very confident in defining paranoia due to their 
experiences of it.  
 

Sub theme 2: Jumping to conclusions  
 
Another aspect of the VEEP intervention was teaching participants about 
jumping to conclusions. The therapists informed participants that this was a 
form of thinking that can lead to difficulties in social situations. The aim was to 

teach participants about this so they could identify this type of behaviour in 
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their daily lives. When this was mentioned in sessions, most participants 
recognised that they do jump to conclusions in various social situations.  
 
One way participants were taught to avoid jumping to conclusions is via an 
approach called “generating alternatives,” a CBT technique. This is primarily 
used to decrease an individuals’ conviction in a maladaptive conclusion or 
belief. Therefore, during the VEEP intervention, participants were asked to 
provide three guesses to particular scenarios they were faced with. These 
three guesses took the perspective of three stereotypical characters: Blaming 
Bill, My fault Mary, and Easy Eddie). These characters presented themselves 

to the participants as avatars to make it more realistic (please see appendix 
34 for images of Blaming Bill, My fault Mary and Easy Eddie).  
 
Figure 37 is an example of a scenario that participants were presented with is 
below.  

 

Figure 37: VEEP intervention jumping to conclusions scenario 
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Overall, the groups understood what the characters represented and were 
able to provide answers to the jumping to conclusion scenarios. I felt they 
enjoyed observing these characters.  
 

Theme 2: Treatment Attendance 
 
Attendance was sporadic between sessions, and there was a lack of 
consistency. All participants were provided with a timetable of the dates and 
times of all sessions. Nevertheless, some participants were unable to attend 
certain sessions. This proved to be difficult for the remaining attendees, as 

there was an expectation that there would be a group of five participants in 
each group. Some attendees questioned why there were inconsistencies in 
attendance and whether those participants were not taking the treatment 
seriously. As a facilitator I did not discuss this with the attendees in each 
session. However, I did assure them that we were in touch with all participants 
and were aware of their circumstances. When we only had one participant in 
a session, it changed the teaching and treatment structure considerably as the 
focus was on one participant to complete all the activities and answer all the 
questions. In these circumstances I tried to take part and form discussions 
when required, so the participant felt like they were in group therapy. 
Therefore, futures studies will be useful to over recruit and assume no more 
than 50% attendance rate in each session. 
 
Theme 3: Treatment Communication 
 

Providing therapy in a virtual world environment relied exclusively on voice 
and textual communication. Therefore, it is vital that therapists provided a 
comfortable and supportive environment for their participants.  
 
I tried to ensure participants felt supported throughout the treatment. Before 

starting the session, participants were given a reminder text to inform them of 
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the time and date for the upcoming session. When participants joined the 
session, they were given a chance to ‘check in’ with the facilitators and other 
participants. This meant they were given the opportunity to talk about how they 
were feeling. They were also given a chance to debrief at the end of each 
session as well. Therefore, this hopefully allowed them to become 
autonomous in their treatment process and be honest with others around 
them.   
 
However, I felt it was preferable when we had two-three participants in each 
session compared to five. This is because it was more difficult to manage 

conversations and discussions with a larger group of participants. As 
facilitators, it is important for all participants to have the opportunity to 
contribute to discussions when they want. However, the disadvantage of this 
is that quite frequently, the sessions would overrun past an hour. Participants 
had scheduled in an hour for the sessions, so they were surprised when we 
frequently ran over. Therefore, smaller groups allow participants to take part 
in useful discussions and complete activities in an appropriate time.  
 

Although there are fast paced discussions in the virtual world, equally, there 
are periods of silences where no participant contributes. This may be because 
participants are thinking or declining to answer. As a facilitator, I found it 
challenging to facilitate the session in the absence of visual cues. Therefore, I 
routinely asked participants if it was ok to move on. 
 
Theme 4: Patient-Therapist Alliance 

 

It may sound surprising that I felt that a group of five was unmanageable when 
there are face-to-face therapy groups with many more patients. However, 
facilitating a virtual group is very different from facilitating a face-to-face group. 
This is because the absence of visual cues and lack of verbal cues meant that 

it was automatically harder for facilitators to recognise distress in participants. 
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Therefore, I developed strategies in dealing with distress and disclosure 
throughout the treatment. This was approved by the research team and 
implemented into the protocol. During the treatment, I consistently encouraged 
participants to be honest and reassured them that their contributions were 
valuable. When I thought a participant was struggling during the session, I 
offered them the opportunity to discuss the concerns later. If participants 
wanted to disclose something confidential to the facilitators, they could use 
text chat to send a message directly to the facilitators without other participants 
seeing the message. Although none of the participants used the text chat to 
disclose confidential information, it was helpful for them to know they had this 

outlet to do so.   
 
Personally, I did not observe any challenges in participants building a rapport 
with each other. I believe the virtual world environment assisted individuals in 
building a rapport with one another and developing the confidence to 
contribute. Prior to beginning my PhD, I worked as an assistant psychologist 
where I facilitated group therapy for those diagnosed with borderline 
personality disorder. According to the Diagnostic and Statistical Manual of 
Mental Disorders, 5th edition (DSM-5), Borderline personality disorder falls into 
the cluster b of personality disorders (dramatic, emotional or erratic types) 
(American Psychological Association, 2013).  
 
Whilst working as an assistant psychologist, the group therapy face-to-face 
setting was where individuals were asked to sit in a circle facing one another. 
Most patients who were asked to take part in group therapy struggled with their 
social anxiety significantly and struggled with developing relationships with 
one another. I observed how difficult it was for patients to take part in face-to-
face treatment, and it was not uncommon for patients to attend and walk away 
after a few minutes. This may have been because there was an absence of 
support for those with social anxiety to attend treatment to begin with. This did 
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lead to disruption in group therapy sessions, where some patients were not as 
focused on the psychoeducation.  
 
When comparing my experiences as a face-to-face group facilitator and virtual 
world group facilitator, I observed that most participants in the virtual world did 
participate in group discussions and were focused as well as comfortable in 
taking part. The disconnect between each other due to the virtual element of 
therapy may have been one of the reasons why. Therefore, I always felt 
positive and relaxed when delivering sessions. I felt that I could do my job as 
a facilitator just as effectively in a virtual world, compared to a face-to-face 

environment.  
 
Previous research has led to mixed findings in this area. Whilst some previous 
research has suggested that building rapport online can be challenging due to 
the lack of visual cues (Chen and Hinton, 1999; Hay-Gibson, 2009), other 
studies have indicated that the absence of visual cues can assist people in 
forming closer relationships between one another online compared to offline 
situations (Bargh, McKenna and Fitzsimmons, 2002; McKenna, 2007; Whitty 
and Carr, 2006). One of the reasons for this is that online scenarios can create 
a comfortable environment for sharing experiences. Therefore, further 
research is required to understand the connection between visual cues and 
relationship building in online environments.  
 

As seen in figure 27, I chose to deliver therapy using an avatar that most 
closely resembled my ethnicity. Therefore, I wanted to feel a connection with 
my avatar and hoped that it represented my visual appearance as much as 
possible. In terms of clothing, I wanted to ensure that my avatar looked smart 
casual and so therefore chose the outfit as seen in figure 27. I felt that this was 
important because I wanted participants to feel relaxed and comfortable in my 
presence.   
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Theme 5: Technological Difficulties 
 
One of the issues I frequently observed in the sessions were the technical 
difficulties. Although we completed a thorough PPI co-design process and a 
beta testing process, we were aware that there were going to be technical 
issues. The technical difficulties ranged from the virtual world programme not 
starting to the ‘voice chat’ function, not opening. Therefore, in order to resolve 
these issues as quickly as possible and to minimise the disturbance, the 
primary facilitator would continue the session whilst the second facilitator 
worked on dealing with these issues. If the second facilitator could not resolve 

these issues the RA would be contacted to provide further support. 
 
Overall, I did consider that we resolved the majority of the technical difficulties 
immediately, without compromising the intervention delivery. I thought that 
participants in this study appreciated the effort we put into resolving the issues 
we encountered. However, these technical issues did have an impact on the 
participants’ experience of the treatment, and some did inevitably miss out on 
some parts of the session as a result.  

 

10.3 Discussion 

 

The aims of this study were to assess the feasibility and acceptability of 
delivering the VEEP intervention, from the primary therapist’s perspective. In 
this present study, undertaking multiple roles in the VEEP trial and 
participating in the autoethnographic process was viewed as providing 
opportunities for self-awareness and contribution to the field. Thus, 
autoethnography methodology contains relevance to various research 
questions in this doctoral thesis (Peterson, 2014; Savage, 2000).   
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The therapist highlighted the inconsistencies in treatment attendance between 
groups and between participants. Although this was anticipated due to prior 
studies into treatment attendance and adherence in a psychosis population 
(Fanning et al., 2012; Lal and Malla, 2015), it still impacted the therapists’ 
ability to provide therapy efficiently and complete the tasks at hand. Therefore, 
future research would need to focus on developing an understanding of 
perspectives of those with FEP in engaging with VR treatments. This 
knowledge will allow services to create a patient-orientated and operational 
definition of VR service engagement that can be used in future studies. 
Furthermore, support should be provided to therapists to ensure that they can 

engage and provide outreach work to those at risk of disengaging.  
 
Findings from this study indicated that both the patients and the therapist had 
different views about the therapeutic alliance. Overall, patients reported a 
robust therapeutic alliance (Hubley et al., 2016). This may be because the 
VEEP intervention was used as an adjunct to the face-to-face treatment 
patients were receiving in the EIP services. Previous studies that have used 
digital mental health including VR, alongside face-to-face treatment, have 
found that this dual exposure led to improved therapeutic alliance (Richards et 
al., 2018; Thase et al., 2018). Thus virtual treatment allows therapy to be 
viewed as a continuous process and may provide an opportunity to enhance 
routine treatment (Yellowlees, Chan and Parish, 2015). Previous research 
suggests that the increase in communication modalities can increase the 
strength of the therapeutic alliance (Bengtsson, Nordin and Carlbring, 2015; 
Sucala et al., 2012).  
 
However, most participants in this study were not receiving consistent face-to-
face psychological treatment in the EIP team. Instead, they were receiving 
pharmacological interventions under the supervision of their care coordinator. 
Therefore, one of the possible reasons why participants recorded a strong 
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therapeutic alliance is that they received much needed consistent 
psychological treatment.  
 
The therapist found some disadvantages to VR therapy (Richards et al., 2018; 
Simpson and Reid, 2014). One reason may be because therapists have 
training and supervision to build therapeutic relationships. The therapist stated 
they were not aware of how to alter their behaviours most appropriately in a 
VR to provide the same support, compassion and understanding as a face-to-
face session. Another concern discussed by the therapist was the lack of 
social cues in virtual therapy. Therapists are trained to undertake a physical 

assessment of patients’ facial expressions and body language. During virtual 
therapy, the therapist could not make such observations, which impacted their 
perspective of the therapeutic alliance (D’Alfonso et al., 2020; Tremain et al., 
2020).   
 
However, according to the therapist, the sense of anonymity and lack of visual 
cues were considered to help to reduce the power imbalance and thought to 
subsequently enhance the therapeutic alliance. This is because both the 
therapists and the patients used a non-clinical VR environment to attend the 
treatment using avatars. During a face-to-face treatment, patients may feel 
that they are entering the therapist’s environment, leading to a power 
imbalance (Nagel, 2008).  
 
During this intervention, some patients experienced consistent technological 
difficulties. This impacted their experience of the intervention and may have 
affected the therapeutic alliance (Lopez, 2015; Parish et al., 2017). 
Technological failures are challenging to resolve and may take up time, 
leading to the frustration experienced by both the therapist and the patient.  
 
Findings showed that this frustration was minimised by the structures in place. 

Firstly, the thorough beta testing and co-design process indicated what 
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technological issues were most likely to occur. Therefore, the therapists and 
research team were aware of how to resolve these issues. Having two 
therapists to facilitate the intervention was useful because if a patient was 
experiencing technological difficulties, the secondary therapist was able to 
contact the patient and work towards a resolution. Furthermore, one of the 
benefits of a virtual library was that patients had access to past and future 
session material. Therefore, if a patient could not attend the session due to 
technological difficulties (i.e. voice chat not working), they could review the 
material they had missed in their own time.  
 

This plan indicated that the therapists were available and willing to work with 
the patient. This demonstrated that the patient, as opposed to the 
communication method is essential. The openness and commitment to talk 
through and resolve the technological frustrations were essential to maintain 
and even strengthen the therapeutic alliance (Lopez et al., 2019).  
 
10.3.1 Strengths and limitations  
 
 
To the candidate’s knowledge, this is the first autoethnographic study in the 
field of VR therapy and psychosis. Ethnographic research helps to provide a 
detailed understanding of the society around us. However, there are limitations 
to this methodology. Ethnographies may not capture the breadth of data when 
compared to other methods. Furthermore, only one autoethnography had 
been completed in this study. Nevertheless, autoethnography encourages 
readers to compare their own opinions, with the researcher’s own experiences 
(Ellis and Bocher, 2000).  
 
 
10.3.2 Conclusions and future implications 
 
This research highlights that it is feasible and acceptable to deliver VR therapy 
to those diagnosed with FEP. An autoethnography can be used to help 
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clinicians and therapists reflect on their practice. Future research should 
develop a more thorough understanding of the specific characteristics of 
online therapeutic relationships, including distinguishing between online and 
face-to-face therapy. This will assist therapists in getting closer to the goal of 
understanding how to facilitate a therapeutic alliance in digital therapy (Berger, 
2017).  
 
Another consideration is that particular ‘therapeutic alliance’ measures should 
be developed to analyse the specific characteristics of the digital therapeutic 
relationship. Therefore, whilst contact with a therapist appears to contribute to 

the success of a VR intervention, other specific characteristics facilitating 
positive outcomes do not seem to be illustrated in the therapeutic alliance 
measures (Berger, 2017).  To enhance the rigour in digital therapeutic alliance 
research, future research should implement repeated therapeutic alliance 
outcome measures to further understand the temporal relation between 
alliance and symptom changes.  
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11. Study 7 - conducting patient and public involvement (PPI)  for a 
VR-360° intervention to improve social cognition in those diagnosed 
with FEP 

 

11.1 Introduction to the chapter 
 

This chapter first provides further information on 360° videos. The second part 
of the chapter is a PPI study to assess the feasibility and usability of the 360° 
videos as part of a wider VR-360° therapy, to target social cognition deficits in 
FEP. PPI input was only related to viewing the complete 360° videos. The 
advancement in these newer 360° technologies has developed an ‘immersive 
virtual experience,’ which can enhance and strengthen the therapeutic 
experience (O’Sullivan, Alam and Matava, 2018). The VR-360° themes are 
illustrated in figure 38.  

 

11.2 Background information 
 

11.2.1 Patient and public involvement  
 
Currently, PPI is an established part of the healthcare research process and 
can result in successful outcomes. There is growing research on participatory 

design methodologies and PPI involving patients, carers and the public in 
developing of digital interventions (Barry and Edgman-Levitan, 2012; Riper et 
al., 2010; Sin et al., 2019; Vaughan et al., 2018).  
 
Two systematic reviews have concluded that participatory research methods 
in digital health intervention development are a key factor in determining the 
usability and acceptability of most interventions (Orlowski et al., 2015; Simblett 
et al., 2018). Furthermore, participatory research is positively linked to the 



 

463 

success of the study when reviewing the recruitment and retention rates 
(Ennis and Wykes, 2013; Staley, 2013).  
 
Currently, there is limited evidence in utilising PPI specifically for VR 
interventions. Furthermore, there is limited evidence in conducting PPI 
successfully in online formats. Therefore, this PPI research into gathering 
feedback on the VR-360° videos is unique due to these two aspects. 
Furthermore, despite there being an increase in interest in 360° videos 
(Corbillon et al., 2017), there are limited studies on its effectiveness in 
targeting mental health conditions. Therefore, it is vital that PPI is conducted 

during the development and implementation process of the VR-360° 
intervention.  
 

11.2.2 Engaging young people in PPI  
 

It is vital to empower service users in the decision-making process. Thus, 
engaging service users in an empowering manner should involve collaboration 
using creative methods rather than viewing service user involvement as an 
afterthought (Nakarada-Kordic et al., 2017). A young person can undertake 
multiple roles, including being involved as user, tester, and design partner 
(Druin, 2002).  
 
However, engaging with young service users in practical ways can sometimes 

be difficult. According to Bassett et al. (2008), some young people may 
struggle with interacting with ‘traditional research methodologies,’ which can 
subsequently lead to the risk of disengagement. Thus, traditional research 
methods often fail to understand the challenges young service users 
experience, mainly when those service users are mentally unwell. Methods 
that focus on youth engagement are vital to the contribution of research 
(Pedersen and Buur, 2000). The participatory design allows service users to 
participate in the design and research process. This allows young service 
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users to become equal partners in the decision-making research process 
(Visser et al., 2005).  
 
Thus, during PPI, service users contribute to the design and intervention 
process through their insight and feedback on prototypes and existing 
technologies. Once it is developed, they can provide feedback and input 
(Thabrew et al., 2018). This iterative framework can be considered to increase 
ownership and engagement with participants (Grant et al., 2020).  
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11.3 Results  

 

Figure 38: VR-360° intervention workshop themes 
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11.3.1 Participant vignettes  
 
 
Below are the three participants who were recruited and consented to take 
part in this study.  

 
Vignette 1: Ellie Ellie is a 26-year-old female, who has prior experience 
accessing child and adolescent mental health services in the UK. Therefore, 
as she is an expert by experience, she has contributed to the design and 
development of many mental health research studies that target children and 
young people. Ellie has previously used digital health technologies. 
 
Vignette 2: Aisha Aisha is a 23-year-old British female, who has generalised 
anxiety disorder and experiences sporadic panic attacks. She is currently a 
medical student. Aisha’s experiences with digital health are that she has 
attended Zoom appointments with GPs.  
 
Vignette 3: Lila Lila is a 23-year-old British female. She has a diagnosis of 
depression and is a mental health advocate. Lila’s experiences with digital 
health are that she has attended online counselling to help with her 
depression.  

 

11.3.2 Themes 
 

Theme 1: Impact of the VR-360° intervention on mental health  

This theme illustrates the impact the VR-360° intervention could have on 
patients’ mental health.  

Sub theme 1a: Impact on patients’ mental health and wellbeing 

This sub theme focuses on the impact the 360° videos would have on 
participants’ social cognition and social functioning. According to participants, 
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the videos were immersive and realistic due to their 360° format, which could 
positively contribute to the therapeutic experience.  
 
However, it may not be sufficient as a stand-alone intervention, particularly for 
those with severe social cognition and social functioning deficits. This is 
because the 360° videos lack certain cues that exist in social scenarios, such 
as various sounds and even smells. Therefore, whilst it may be appropriate for 
a short-term intervention, this approach should be utilised as a part of a 
stepped care approach where participants eventually go into the real world 
and practice their social skills:  

 
“Well it could be a good starting point but erm as part of therapy alone, 
I don’t it would be like sufficient because I (inaudible), it does kind of 
mimic er an environment, but there are a lot of other stimulants you see 
when you go out in public so er, it would be good like erm to work from 
home, but I don’t think it, it’s adequate like help for all the problems 
someone might have with social anxiety.” [Aisha, Workshop 2: Line 209 
– 213] 

 
Additionally, Aisha suggested that this approach might not be appropriate for 
all individuals with social cognition and social functioning deficits. Therefore, 
considerations such as these are essential to consider when designing 
innovative treatments to reach those most likely to benefit from such 
programmes when considering designing new treatment approaches (then 
cite some refs to support your view). Thus it is essential to identify what 
specific challenges individuals have and how the 360° videos can be used to 
improve this:  
 

“Sorry I definitely think it-it may not be perfect, but for things like 
phobias, like if you’re say claustrophic, having like a virtu-virtual reality 

in like a tiny room sort of thing, it can be like those bab-it can be one of 
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the baby steps to building up the actual going in public or going into a 
small space whatever it is.” [Lila, Workshop 2: Line 221 – 224] 

 
Lila above, used the example of using 360° videos to help an individual deal 
with and overcome claustrophobia. This comment represents the wider view 
of utilising the VR-360° intervention as a stepped care approach to improving 
patients’ social cognition and social functioning.  
 

“Yeah no I was just thinking like same for me, it was straightforward to 
use, but I was just thinking that some people with learning disabilities 

or comorbidities or something might struggle, so it could be an idea to 
erm to design it first of all with the therapist and like like you said, get 
reacquainted with it before the therapy starts erm yeah I didn’t think 
about the claustrophobia, but the actual graphics were quite good, I 
thought it was like simulated a real life like coffee shop or a room, so I 
felt like it was a good medium to use.” [Aisha, Workshop 1: Line 506 – 
512] 

 
Aisha echoed what Lila had stated: some individuals may find it challenging to 
utilise 360° videos. This can be mitigated by allowing those individuals with 
lived experience to be part of the co-design process. As a result, they are more 
likely to respond to the scenes that they are immersed in.  
 
Sub theme 1b: Personalisation of 360º videos  
 
This sub theme focuses on the importance of personalising the 360° videos 
for participants, so they respond to them efficiently. Personalisation involves 
the content of the videos as well as the instructions provided to participants.  
 
The design of VR and digital interventions can have a vital effect on the 

engagement of participants in taking part in such interventions. Individuals’ 
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cognitive style and approach significantly effect their understanding and 
information seeking (Chen, Magoulas and Dimakopoulos, 2005). Therefore, 
by altering the specific features and mechanisms to suit individual cognitive 
styles, personalisation can increase engagement for specific users.  
 
One editorial device that works well in 2D videos but not always with 360° 
videos, is dialogue. When watching a 2D video, the camera is positioned to 
film what they want the viewer to focus on. The viewer is unable to alter the 
focus. However, this is not the case with 360° videos because the viewer is 
not always focused on one scene. Therefore, when a conversation takes 

place, the viewer needs to look around to see who is talking and what is 
happening:  
 

“As opposed to it being like one person talking and another person 
talking, but it’s um bearing in mind the voice level so that it could, you 
could make sure you hear what the actual conversation should be 
listening to is, if that makes sense.’ [Lila, Workshop 2: Line 79 – 81] 

 
Thus, Lila stated that it was important for them to be told where to focus during 
the video. This would improve their experience and allow them to be more 
prepared. This is particularly important to do with 360° videos because when 
the FoV becomes bigger, viewers are more likely to view the centre than the 
peripheral views (Boonsuk, 2011).  
 
Aisha’s feedback points to a broader challenge with attracting and directing 
attention in 360° videos. This is because compared to 2D videos (where close 
ups can be edited in), users viewing a 360° video have a wider FoV to explore. 
Previous 360° video directors have attempted to draw users’ attention to 
specific scenes using visual or audio cues. In these 360° videos, there were 
‘gaps’ between the ending of one scene and the beginning of another. 
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However, whilst this may be appropriate in the script, this was not enough in 
practice.    
 
Ellie highlighted how some scenes did not seem realistic and may not achieve 
what they were meant to. For example, the facial emotion recognition scenes 
at the beginning of the VR-360° prototype 2, involved the actors changing 
facial expressions too quickly: 
 

“Well I think if you’re if you’re trying to understand and learrrn erm what 
the expressions…are (inaudible) then you will need the maybe at a 

slower pace but then but in real life obviously expressions can change 
a lot more quicker erm so would that…” [Ellie, Workshop 2: Line 311 – 
314] 

 
However, Ellie acknowledged that people change their facial emotions very 
quickly in real life and so it is important that participants get used to this. They 
also highlighted that the fact that being an observer in the 360° videos, as 
opposed to an active participant in real life, may have hindered participants’ 
ability to recognise emotions:  
 

“Oh I guess maybe if someone really found this difficult maybe yeah 
having more time and it being slower would be beneficial errm…..yeah 
and I guess ordinarily…errrm it would be within an interaction, the 
expressions will be happening, rather than sitting and looking at 
someone but…yeah.” [Ellie, Workshop 2: Line 321 – 324] 

 
This is known as the ‘Swayze Effect’ (named after Patrick Swayze’s character 
in the 1990 film Ghost), whereby an individual cannot have a relationship and 
interact with the environment they are present in (Burdette, 2015).  
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Therefore, as a result, it is vital that the therapist talks to and assesses patients 
before therapy to ensure that they will view the appropriate amount of 360° 
video scenes:  
 

 “you can always do more videos like another one afterwards I dunno, 
maybe different stages with different lengths errm that you’re 
experiencing this orr hmm.” [Ellie, Workshop 2: Line 253 – 254] 

 
Here a stepped care approach can be used so that participants are viewing 
videos in corresponding order. Furthermore, participants should view videos 

that they will benefit from with the support of their therapist. The duration of 
each scene should be taken into consideration, and participants should be 
provided with time in between scenes. Not only will this give them time to 
discuss what they saw, but it will also give them time to recover from the 
potential cybersickness symptoms. 
 
Sub theme 1c: The level of presence and immersion of 360° videos and its 
impact on patients’ experiences of treatment 
 
This sub theme focuses on the level of presence and immersion participants 
experienced when viewing the 360° videos. They were not directly asked 
about presence and immersion to reduce bias in participants’ responses. 
However, these topics were mentioned when the interviewees discussed their 
experiences and feelings. Participants discussed the concept of the presence 
and feeling embedded into the scenes. 
 
Participants discussed how realistic the 360° videos are. Aisha stated that 
although they knew they were in a VR setting, they still believed they were 
participating in real life scenarios:   
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“Yeah is just that erm same as (Ellie), I thought it was a lot more realistic 
3D and errm I think you guys did a pretty good job managing to capture 
like, when you looked around, you could still tell you were in a virtual 
world so I thought it was pretty accurate and it felt you were like you 
were in a real like interview situation, even if in the the café one as well, 
it did feel like you were in a café so erm yeah so yeah I thought it was 
pretty good.” [Aisha, Workshop 2: Line 525 – 530] 

 
As Aisha mentioned, one of the reasons why the 360° videos were so realistic 
was that real life scenarios were filmed instead of relying on computer graphics 

and virtual avatars. Modality interactivity can be defined as the interactive 
features, which allow viewers to access information (Oh et al., 2020). Modality 
interactivity can lead to positive responses of the 360° interface, leading to an 
adjustment of behaviours and opinions (Chu and Yuan 2013; Oh and Sundar, 
2015).  
 
Aisha’s experience can be supported by the curvilinear model of interactivity 
(Bucy, 2004). This model suggests that a moderate level of intensity is most 
appropriate. This is because whilst low levels could lead to conflict and social 
discord, high levels can lead to information overload, withdrawal and irritation. 
Thus, a balance can result in the most appropriate user experience, leading to 
information recall (Holmes, 2018).  
 
Participants reported that the immersion of the headset and the 360° videos 
meant that they were not distracted by the external stimuli around them. This 
led to heightened levels of focus and attention, thereby enhancing presence 
and realism: 
 

“You don’t obviously when you’ve got the headset on, you don’t have 
anything outside the zone, distractions around you ‘cause that literally 

does not (inaudible) but yeah I think it really…it like I said it’s just getting 
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used to it errm and it becoming less novel.” [Ellie, Workshop 2: Line 505 
– 508] 

 
Another factor of immersive technology is that viewers must understand their 
role in the scene and story; therefore, they need to decide whether they are a 
passive observer or an active participant. Thus, the content and the 
environment need to have a believability and appeal to the viewer, which goes 
beyond the physical technological aspects of immersion.  
 
According to prior research, presence is constructed through a two-step 

process: 1. The viewer must utilise spatial cues to recognise the virtual space 
as plausible 2. The viewer must recognise themselves as being located within 
the VR world (Cummings and Bailenson, 2016; Wirth et al., 2007). Due to the 
high-fidelity nature of these 360° videos, there may be high expectations of 
behavioural realism. Therefore, users require an understanding of whom they 
are in the 360° video, as opposed to just where they are:  
 

“Yeah oo-well if that all slightly expected, it’s almost like you want the 
interviewer to say ‘okay you’ve got a bit (inaudible) to answer the 
question,’ ask the question and then so do you actually know of how 
much time you’ve got or like you would you would need the question be 
asked in a way you know the response you’re expected like ‘can you 
give me three words that er summarise your experience’ and then you 
know you’re not, you don’t have to think that you’re not ‘aah this is a 
long answer,’ errm.” (Ellie, Workshop 2: Line 576 – 580) 

 
As seen here, Ellie felt they were an interviewee in the scene and wanted to 
engage and respond to the interviewers, when being asked questions. 
Therefore, they felt engaged with the content due to the immersive narratives, 
which led Ellie to connect with the characters. As Ellie felt that the scene 
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related to them, they analysed the social cues from the interviewers and 
wanted to participate.   
 
The sense of presence is also enhanced by wearing a headset. Narrative 
engagement is a combination of emotional engagement, narrative 
comprehension, attentional focus, and narrative presence (Busselle and 
Bilandzic, 2008). Therefore, the headset enhanced spatial perspective, which 
allowed them to understand better their position within the scenario 
(MacQuarrie and Steed, 2017): 
 

“Yeah so apart from the sound, the clarity of it like was pretty good erm 
and it felt like I was, like I was walking into a setting or something, so I 
didn’t I kind of forgot I had the headset on or something a few times so 
generally I felt, good feedback for that.” [Aisha, Workshop 1: Line 520 
– 523] 

 
Therefore, the comfort of wearing the Google Cardboard combined with the 
videos quality allowed Aisha to feel immersed in the scene, thus offering proof 
of the balance between usability and immersion.  
 
Theme 2: Implementation of the VR-360° intervention 
 
This theme focuses on the importance of implementing the VR-360° 
intervention to be utilised efficiently. Implementation can be defined as a series 
of processes and techniques to improve the adoption and sustainability of an 
intervention or practice (Eccles and Mittman, 2006; Powell et al., 2015).  
 
Sub theme 2a: Prior training for the VR-360° intervention 
 
This sub theme states that providing training for the VR-360° intervention can 

improve successful implementation.  
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Participants discussed the interactive nature of the 360° videos and how they 
distinguished from the standard 2D or unidirectional experience. One of the 
reasons for this is due to the FoV. FoV can be defined as the extent to which 
individuals can observe their environment around them (Chang, Kim and Yoo, 
2020). 2D cameras restrict the FoV to even narrower than human perception, 
whilst a 360° camera films the entire environment from the optical centre (Su 
and Grauman, 2017). Viewing a 360° video via a Google headset provides 
you with a FoV of 100° (Shafi, Shuai and Younus, 2020).  
 
Due to the novel nature of 360° videos, they felt an instinct to look around and 

observe their surroundings. Therefore, according to participants, the FoV of 
360° videos provides greater immersion than 2D videos. However, they felt 
they might miss crucial details in the scenes and therefore did not know where 
to focus. Thus, the viewer may not focus on specific visual items and parts of 
the scene that are required.  
 
Therefore, this shows that when viewers experience 360° videos and/or an 
immersive headset for the first time, they may act differently than those with 
prior experience. Thus, this is an essential factor to take into consideration in 
future studies: 
 

“I think it is important like to spend some time wh—getting like just 
having a play around, getting used to it, before you go straight to like 
the intervention or something.” [Ellie, Workshop 1: Line 445 – 447] 
 

According to participants, it is important that viewers are given as much time 
as needed to get used to the 360° videos and the headset. This may need to 
be personalised depending on their needs, and therefore will prepare them for 
the intervention: 
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“That’s because, that’s because it’s new and (inaudible) things yeah so 
I think that should be maybe factored in like if you’re starting an 
intervention or something with someone, maybe just like I don’t know, 
the first hour (laughs) you can just play around it with and see what it 
looks and learn how erm….yeah.” [Ellie, Workshop 1: Line 428 – 431] 

 
Ellie above highlights that there are skills required to navigate through the 360° 
videos. Therefore, it is important that people are allocated time to learn and 
become comfortable with the technology. 
 

Sub theme 2b: Application of the VR-360° intervention into healthcare settings 
 
This sub theme focuses on the issues surrounding implementing a novel VR-
360° intervention into healthcare settings. 
 
During the workshops, participants discussed whether the VR-360° 
intervention could be implemented successfully into the NHS. Although the 
participants engaged with the novel intervention, there were queries about 
whether it would be efficient in practice.  
 
One of the reasons are the challenges with digital implementation; digital 
implementation concerns amongst healthcare professionals need to be 
addressed (Buis, 2019). This could be due to their lack of familiarity on how to 
utilise the intervention combined with how it could support routine care. Ellie, 
who currently works in the NHS pointed out that there is a resistance to 
changes in workload and novel forms of therapy:  
 

“I anticipate that….that I find this stuff really interesting and I think this 
really good work (laughs)..but then like err..th-cause I actually also work 
in the NHS and there is a lot of resistance to new technology and 

technology is err I think maybe the problem will come, with the services 
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and erm (inaudible) with people accessing the services, erm the 
clinicians (laugh) I suppose are used to people accessing the service, I 
don’t know, this is speculation…” [Ellie, Workshop 1: Line 187 – 192]  
 

Clinicians may not just experience the resistance, but by patients and services 
more broadly. Therefore, a broad approach needs to be undertaken to first 
understand what the concerns may be (if any) and how these can be resolved. 
This is an integral part of the implementation, where a collaborative approach 
is adopted. 
 

The intervention must be updated if required, depending on people’s needs: 
 

“Advancements and like..so yeah, by the time you get round to 
publishing and everything, do you think it will still be relevant, or do you 
think you will have to redesign again (laughs).” [Aisha, Workshop 1: 
Line 245 – 247] 

 
Ellie highlighted a disadvantage of 360° videos. Creating a 360° video is a long 
process; the video needs to be scripted, filmed, edited and uploaded. If videos 
and clips are outdated or need to be changed, it will involve videos being re-
created again.  
 
Sub theme 2c: The use of technology to access the VR-360° videos 
 
This sub theme illustrates the participants’ responses to the technical aspects 
of using the 360° videos. One of the common issues arising was 
cybersickness, which is a prevalent side effect of VR technology (Dennison, 
Wisti and D’Zmura, 2016). This is particularly the case with HMD displays; 
according to studies conducted by Sharples et al. (2008) and Kim et al. (2014), 
participants experienced higher levels of cybersickness with HMDs, when 

compared to other forms of VR.  
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As a result of this, some participants believed that there should be a time limit 
as to how long one should view the 360° videos:  
 

“(Laughs) I think it depends on how long you’re gonna use it for, ‘cause 
if you’re using it for like ten fifteen minutes it’s ok (laughs), but it’s 
uncomfortable, if you’re gonna wear it for a longer time, then erm I 
dunno, it might distract on what you’re doing.” [Ellie, Workshop 2: Line 
197 – 200] 

 
Therefore, Ellie believed that the uncomfortable feeling of wearing a Google 

Cardboard headset may have the opposite effect and may distract participants 
from focusing on the intervention. Therefore, having the option of viewing the 
videos in a 2D format should be retained.  
 
Whilst viewing 360° videos may be uncomfortable for some, other participants 
believed that it simply might not be an option for everyone:  
 

So I think it would work well with (inaudible) for many people, but I think 
there would be a select few who can’t use it, so it would be having the 
option about for both.” [Lila, Workshop 1: Line 495 – 496] 

 
Here Lila highlighted the importance of finding participants to participate, who 
can do so to begin with. Therefore, due to the potential consequences of 
cybersickness, it is not an intervention that is suitable for everyone. 
 
This is particularly the case for Lila, who is visually impaired. As a result, they 
had a different experience in viewing the 360° videos when compared to the 
other participants:  
 

“I feel another thing err also in terms of getting used to I’m blind, that in 

terms of things like claustrophobia, there may be some people that 
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don’t like sensory issues, don’t like things like right on their face that 
they accept, so it be the fact that even may not, like I didn’t hear the full 
intro, I don’t know who will be using it, ‘cause there may be some people 
who point blank like can’t use it ‘cause of the feeling it has on their face, 
but other might just (inaudible) get used of it, because of the fact that 
obviously you’re not aware of your surroundings because you’ve got 
earphones on, which is noise cancelling and then you can’t see 
anything around you ‘cause of the eye set thing, so it may take either 
some people time to getting used to it, or there may be some that just 
point blank struggle to use it.” [Lila, Workshop 1: Line 468 – 477] 

 
Lila highlighted that some individuals, particularly those with disabilities. might 
have different experiences when viewing the 360° videos.  
 
Lila also felt restricted with the headset and could not utilise the 360° videos. 
This is because they felt unsure of how to navigate the scene, and 
subsequently, they lost focus on what was going on. This is known as head-
based rendering, which refers to how the environment responds to changes in 
orientation and head position via adapting the 360° videos in the Google 
Cardboard (Bowman and McMahan, 2007). This allows viewers to look around 
the scene.  
 
This led to feelings of discomfort and being unsettled. This connects back to 
the prior sub theme discussed, which focuses on prior training for participants: 
 

“I literally had to do like this the whole time for both videos or like this, 
depending on which way it was to see it. I realised afterwards that I 
could turn by chair, like turn my physical body around, I thought that 
was quite like it took me a while to realise that I could physically move, 
so I started to end up getting neck pain basically…” [Lila, Workshop 2: 

Line 143 – 146] 
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Here Lila felt overwhelmed by the different views and perspectives within the 
360° videos. However, this led to confusion about where to look and what to 
observe. Therefore, this led to the participant feeling physically uncomfortable 
and getting neck pain. Therefore, this had a detrimental impact on their 
experience and became a distraction.  
 
There are reasons as to why this may be the case. Using the Google 
Cardboard headset, participants can change their perspective in the 360° 
videos by moving their head left and right, up and down, leading to a potential 
sensory mismatch (Yildirim, 2020). Therefore, during a VR experience, the VR 

environment provides visual cues to create an illusion of movement and 
motion called a ‘vection.’ However, the lack of corresponding vestibular cues 
in the physical reality leads to a visuo-vestibular conflict. Here there is a 
sensory mismatch between the two systems responsible for balance, leading 
to cybersickness (Yildirim, 2020). The reasons for this may be due to the 
movement velocity and head movements.  

 

11.4 Discussion  
 
A PPI study was undertaken with young people with lived experience of mental 

health conditions, to gather their opinions on the feasibility and acceptability of 
360° video prototypes.  
 
This study demonstrated that young service users can effectively engage in a 
thorough PPI process using simple creative participatory methods. Providing 
a solution-focused, flexible methodology allowed the candidate to interact with 
PPI participants creatively, thereby enhancing engagement. The findings are 
supported by previous research, where young people with lived experience 
are effective partners in research (Bowen et al., 2013; Hetrick et al., 2018).  
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11.4.1 Outcomes from workshops 
 
This PPI study used an innovative approach to develop a VR-360° intervention 
to improve social cognition deficits in FEP. The participatory research design 
method focused on ensuring that those with lived experience were fully 
involved in all phases of the design and development process (Hickey, 
Richards and Sheehy, 2018). This PPI study provided a distinct participatory 
research coproduction methodology – workshops to design and formulate a 
novel VR intervention, which involved rapid feedback and prototype cycles. 
This cycle utilised an agile method, and therefore improved the continuous 

generation of new feedback. This allowed PPI participants to have hands-on 
involvement in producing and revising the intervention drafts and the 360°  
videos.  
 
Participants were allowed to view the 360° videos before the workshops, 
thereby giving them a chance to collate their thoughts and opinions. 
Participants focused on the storyline of each scene the technical aspects of 
the 360° videos and the processes involved in producing them. Therefore, this 
shows that the VR therapy itself cannot be considered in isolation; the writing, 
acting, and post-production all influenced how the participants perceived and 
experienced them.  
 
Overall, participants engaged with the storyline and backdrop of each video 
and believed that it would be helpful to in targeting those social cognition 
deficits in people with FEP. Filming the scenes using actors in real settings (as 
opposed to using virtual avatars) combined with the panoramic view enhanced 
participants’ sense of realism. Despite some scenes’ video resolution being 
unsatisfactory, participants felt that the perceived sense of realism and 
presence was good.   
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Whilst participants were able to understand and follow the storyline in most of 
the scenes; there were some difficulties with some. Difficulties included the 
lack of cues to guide participants on where to look in the videos, which meant 
missing out on detail (Zulkiewicz et al., 2020). Therefore, these findings 
provide practical considerations for the development of future 360° videos. 
Utilising narrative techniques could play a vital role in allowing users to feel 
part of the story, thereby enhancing immersion. Here users will use contextual 
cues, such as character interaction, to better understand their role (Vasser and 
Aru, 2020; Vettehen et al., 2019). Thus, future researchers and developers 
should consider oral and visual cues, where the user’s role could be 

emphasised scenes. 
 
The introduction of these workshops highlighted the importance of 
personalising and tailoring VR health interventions for supporting young 
people (Lindner, 2020; Smits, Staal and van Goor, 2020). Participants in the 
study enjoyed and felt engaged with the final scenes of VR-360° video 2, 
where the camera was positioned in the first-person perspective. Therefore, 
participants felt part of a scene, as opposed to being simply an observer. Thus, 
it is essential that participants taking part in the future VR-360° therapy are 
allowed to tailor the videos. One of the challenges is that filming 360° videos 
takes an extensive amount of time; however, personalisation may involve 
allowing participants to watch scenes that are more suitable to their needs 
(Herault et al., 2018; Balzaretti et al., 2019).  
 
Due to the novel immersive nature of the 360° videos, it is understandable that 
some viewers might have become distracted. Furthermore, it could reduce 
anxiety and increase confidence. Therefore, the findings from this study 
suggest that it is helpful for users to be offered a session pre-intervention to 
enable them to learn and practice using / viewing 360° videos. This allows 
users to test out the technology and ask the therapist any questions they may 

have. This is supported by the findings from the VEEP trial, where participants 
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benefited greatly from a pre-intervention session. Future research suggests 
that focusing on identifying strategies for directing attention to optimise the 
therapeutic experience would be helpful.  
 
Several technical issues were revealed, particularly with regards to 
functionality. Safety is an important issue to consider when providing VR 
treatment to minoritised groups. In this study, one participant began to suffer 
from neck pain. This subsequently had a detrimental impact on their 
experience and distracted them from focusing on the videos. Prior evidence 
on safety is still relatively limited due to the inconsistent reporting and small 

sample sizes (Gershon et al., 2004; Li, Chung and Ho, 2011; Sander Wint et 
al., 2002; Tennant et al., 2020; Wolitzky et al., 2005). Therefore, further 
research is needed to understand what triggers such adverse effects when 
using VR and what can be done to minimise them. 
 

11.4.2 Facilitating PPI online   
 
Due to the COVID-19 pandemic in the UK, all PPI was conducted online using 
the online platform, Zoom. Reasons for using Zoom was the following:  
 

1. Free to use for participants.  
2. Meetings can be password protected.  
3. Those participants who do not have access to the computer or laptop, 

could phone call in.  
 
The majority of participants benefitted from using conference technologies to 
participate in PPI consultations, which is consistent with previous research 
(Deakin and Wakefield, 2014; Hanna, 2012; Sullivan, 2012). General 
satisfaction with video conferencing methods to conduct PPI workshops 
highlights its suitability as a methodological tool. Due to the COVID-19 
pandemic, many individuals needed to adapt to online methods of 
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communication, education, and work. The findings from this PPI study can 
contribute to future applications of using videoconferencing in terms of user 
satisfaction, quality, and contextual appropriateness (Archibald et al., 2019).  
 
There are some differences of opinion in the literature regarding establishing 
an alliance and rapport using videoconferencing technology. Whilst Cater 
(2011) stated that it was more challenging to develop a rapport when 
compared to face-to-face interviews, other studies found that participants on 
Skype developed a rapport more quickly online (Deakin and Wakefield, 2014; 
Tuttas, 2015). Participants’ satisfaction with Zoom may have been due to its 

user-friendly and intuitive platform, and thus is appropriate to use for a wide 
range of participants (Archibald et al., 2019).  
 

11.4.3 Barriers and facilitators to PPI 
 

Although it did not emerge in the results, one potential barrier to VR adoption 
involves access to VR technology. Patients taking part in the intervention were 
allowed to view the 360° videos between sessions; nevertheless, their lack of 
access to HMDs may prohibit them from doing so in an immersive way. 

However, as was seen with the Google Cardboard, some VR equipment is 
affordable and accessible. Furthermore, the price of other VR technologies 
may reduce, leading to an increase in accessibility (Coburn, Freeman and 
Salmon, 2017). Furthermore, most smartphones contain the necessary 
technology to view 360° videos (Frisby et al., 2020).  
 
A low-cost Google Cardboard was provided to participants to use, as it is 
affordable, and therefore, every participant was able to have one mailed to 
them. This was particularly important during the COVID-19 pandemic when 
face-to-face meetings were prohibited. Furthermore, low-cost disposable 
HMDs reduce logistical concerns and infection risk. However, previous 
research has suggested that low-cost HMDs lack a sense of immersion when 
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compared to high-cost HMDs (Schlögl et al., 2017). This is particularly evident 
when those individuals with significant prior experience of VR, choose not to 
access and utilise Google Cardboards. Therefore, future studies should 
ensure that individuals can access appropriate HMDs, depending on their prior 
VR experience and expertise.  
 
This PPI study indicates that service users with lived experience can 
sufficiently contribute to research, where the outputs are considered shared 
responsibilities between the research and the PPI participant. Future 
researchers can implement this description of this process. A particular benefit 

was recruiting a PPI participant who had assisted with the co-design of the 
VEEP trial (Realpe et al., 2020).  
 
Here are several limitations to this PPI project. Recruiting participants to take 
part in the PPI process was challenging and was exacerbated by the COVID-
19 pandemic. The candidate experienced situations where suitable 
organisations she approached, did not respond to invitations. Possible 
reasons may include staff working from home and research projects being 
suspended. Therefore, a smaller number of participants were recruited than 
had initially been anticipated pre-COVID-19. A smaller sample of participants 
may fail to capture disadvantaged communities, thereby reducing diversity 
(Vasileiou et al., 2018).   
 
Whilst the age range for this PPI was based on the intended target audience 
for this intervention; it could be suggested that this might limit the applicability 
to younger patients, although those who did volunteer to take part in this study 
were in the appropriate age range (ages 23 – 26 years). Therefore, as with 
any such small and focused study, future research should recruit a larger 
sample size.   
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Conducting a PPI study during a PhD involves very few resources. Thus, PPI 
participants did not get paid for their time. However, they were provided with 
a Google Cardboard to keep. Furthermore, they were provided with a £10 
Amazon voucher as well. Therefore, the motivation to take part was most likely 
intrinsic, discussing their experiences, sharing their thoughts and taking part 
in a research process.   
 
Despite the positive perceptions of 360° videos, the impact of the VR-360° 
intervention on social cognition remains to be seen. Previous research 
remains mixed on the impact of 360° videos on the efficiency of learning and 

education. Whilst Stupar-Rutenfrans, Ketelaars and van Gisbergen (2017) and 
Walshe and Driver (2019) found positive results; other studies found non-
significant results (Panchuk et al., 2018; Pulijala et al., 2018).  
 

11.4.4 Future directions 
 

Going forward, based on these findings, a feasibility and acceptability trial 
which combines exposure to virtual environments with psychoeducation, is 
recommended. Here, patients will be taking part in virtual cue exposure, whilst 
therapists will support patients in developing coping strategies to enhance 
social cognition. Furthermore, suggestions for future research could include 
using a person-centred approach to delivering interventions and using 
physiological measures to measure anxiety (i.e., heart rate variability). This 

will allow researchers and clinicians to provide greater analyses and give 
specific recommendations.  
 
11.4.5 The candidate’s reflections on taking part in this PPI study  
 
Overall, it was a positive experience to involve a PPI process in developing 
the VR-360° intervention. Forming trust and relationships was vital to ensuring 
a positive working relationship. One of the ways in which this was achieved, 
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was to understand participants’ motivations for taking part and their 
expectations. The candidate gathered this information during the recruitment 
process. Furthermore, when developing PPI for this research, discussions with 
supervisors concluded that PPI involvement should be more flexible and less 
categorical, thereby making the process more ‘authentic.’ Therefore, the 
workshops were designed to foster discussion between a small group of 
participants.  
 
However, there may have been some limitations. The PPI participants were 
aware that the candidate who was facilitating the PPI workshops, also 

developed the 360° videos. Thus, it is possible that this may have prevented 
participants from providing some critical feedback. Nevertheless, the 
candidate did continuously encourage participants to be as honest as 
possible.   
 

11.4.5.1 The candidate’s reflections on the usability of the VR-360° video 

prototype 1  

 
According to the candidate, the VR-360° videos were feasible and acceptable 
to use. This is because users only required a smartphone with an internet 
connection to access YouTube. The video was uploaded onto YouTube in a 
360° format and so users could view the videos without a headset. Users could 
navigate the scenes by either moving their head (whilst wearing a headset) or 

using the arrows on the video to view different aspects of the scene (without 
wearing the headset).  
 
Ease of use could have been improved by enabling participants to zoom in 
and move closer to a particular part of the scene; participants were in a fixed 
position and could not narrow down their focus. For example, in scene 1, 
participants taking part in the intervention would be asked to observe the 
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emotions on the actors’ faces. However, the camera appeared to be too far 
away for participants to see the actors’ faces.  
  
It can be challenging to develop immersive experiences via VR-360° videos. 
When users watch the videos, they are not simply watching something but are 
becoming part of the environment (Bucher, 2017). Nevertheless, the key issue 
is developing a truly immersive experience that mimics the real world’s 
engagement and sensations. The aim with 360° videos is to design an 
‘experience’ for the user that may help reduce ‘real life’ distractions and thus 
participants can focus on the task in front of them.  

 
One of the challenges of filming the 360° videos is ensuring that the depth 
perception is as accurate and realistic as possible. This VR-360° prototype 1 
was filmed with a static camera. Although there is a benefit to reducing the risk 
of cybersickness, some objects and people appeared further away than they 
were. For the viewer, this could lead to a ‘collapse in perspective,’ where it is 
challenging to distinguish actors from the background. In contrast, when actors 
were too close to the camera, this led to a ‘curved effect.’ Thus, compromised 
depth perception is a challenge and needs to be considered in future 360° 
filming events.   
 
One of the challenges of filming VR-360° videos is that although the camera 
is used as a ‘head’ of the body, there is no experience or sensation of the 
viewer’s body when the user looks down. Therefore, this may affect the feeling 
of being immersed in the experience and sense of realism.  
  
There were some technical difficulties whilst filming the scenes and during 
post-production. The lighting from outside affected the quality of some scenes, 
thereby preventing the participant from viewing what was in front of them. In 
one scene, one of the actors interacts directly with the camera (and therefore 

the participant viewing the video) by asking the camera if he can take the chair 
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in front of them. This is an integral part of the video, because participants 
taking part in the intervention would be asked to interpret the actor’s emotion 
and body language. However, due to the lighting, the participant is unable to 
view the actor clearly.  
 
During the post-production process, some of the stitching between scenes led 
to some ‘blurring’ between cameras. One of the reasons this may have 
occurred is that the actor in the scene crossed the ‘stitch line.’ This glitch is 
difficult to correct during post-production and can have a detrimental impact 
on participants’ immersion and sense of realism.  

 

11.4.5.2 The candidate’s reflections on the usability of the VR-360° video 

prototype 2  

 
Based on the candidate’s prior experience with VR-360° prototype 1, some 
changes were made in preparation for filming VR-360° prototype 2. Whilst a 
professional technological company filmed and edited the first prototype, the 
2nd prototype was filmed by the candidate and her colleagues at Orygen. 
Therefore, this allowed the candidate to develop her skills in filming and 
editing.  
 
One of the lessons learned from the candidate’s previous experience was the 
position of the camera and the impact it had on video quality and resolution. 

Thus, in preparation for filming VR-360° prototype 2, the candidate and her 
colleagues went through a ‘practice run’ of filming some scenes. This allowed 
them to review where the camera should be positioned, how high/low it should 
be and where the natural lighting was least likely to affect the quality of the 
footage. Furthermore, they could book an office room in advance and plan 
where the scenes would be filmed. The attention to detail was significant, and 
it was vital that the user would be able to view the actors’ facial expressions; 
For example there are scenes where the actors are positioned at a diagonal 
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angle in front of the 360° camera, and so, therefore, can clearly see the actors’ 
facial expressions and hear the dialogue.  
 
Although there was extensive planning in where to position the 360° camera, 
there were some errors. In some scenes, the camera was positioned too close 
to the actors, and so therefore, one of the actor’s hands looked ‘curved’ and 
disproportionately larger than their body. Not only does this reduce the sense 
of realism, but it can also impact on ‘social mimicry.’ This is a phenomenon by 
which humans subconsciously mirror other people’s behaviour during 
interactions (Chartrand and Bargh, 1999). If someone is sitting very close to 

you, you will instinctively move away. However, as 360° videos are pre-
recorded, there is no opportunity to respond to real life events. Nevertheless, 
these behaviours are nuanced, and more research is needed to understand 
its impact in VR on users’ experiences.  
 
Despite this, there were still some technical issues observed during 
postproduction. Overall, the video quality was lower than anticipated, which is 
believed to be a common issue and current challenge to developing the 360° 
videos. While the Insta360 Pro 2 can record at 3840 x 3840, this resolution is 
spread across the entire 360° image. Therefore, the final video quality is lower 
than anticipated at 1080p. Thus, this does impact on the quality, thereby 
reducing the sense of realism and presence the user experiences. Some 
scenes show that although the user can see the actors and the background 
clearly, there is still some ‘fuzziness’ in certain areas.  
 
Like VR-360° prototype 1, there was some ‘blurriness’ observed in some 
scenes. As discussed previously, this is most likely because since the actors 
overlapped between two cameras, and therefore this impacted the stitching 
post-production. 
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11.5 Summary and conclusions 

 
This study described the development of 360° videos, which would form part 
of the VR-360° intervention targeting social cognition deficits in those with 
FEP. Furthermore, a PPI study was conducted to collate feedback on the 
usability, feasibility, and acceptability of the 360° videos. Therefore, to 
conclude, involving young service users in the PPI process offered a unique 
insight into their views and experiences, thereby ensuring the successful 
usage of new interventions. This current PPI provides two key themes to 
consider when developing VR technologies for service users. Whilst 

participants found the videos to be enjoyable, engaging, and immersive, 
further training is required. This is so participants feel comfortable when 
viewing the videos in a therapeutic environment. Further support is also 
required to ensure that the intervention is accessible for healthcare services 
and implemented. These findings apply to the future development of VR and 
e-health interventions.  
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12. Discussions and reflections 

 

12.1 Introduction  

 
The chapter aims is to provide a summary of the key findings from the seven 
studies described in this doctoral thesis, along with implications for future 
research. Firstly, the primary study aims, and corresponding findings will be 
presented. Secondly, the strengths and limitations of the overall thesis will be 
discussed. Thirdly, the broader implications for the use of VR treatment in 
those diagnosed with FEP will be discussed, focusing on the implementation 
into clinical practice.  
 

12.2 Overview of thesis aims and main findings  

 

This doctoral thesis examined whether VR is a feasible and acceptable method 
to deliver therapy to improve social cognition impairments in those diagnosed 
with psychosis. 

Study 1. The aim of the systematic review was to evaluate the feasibility, 
acceptability, and efficacy of VR interventions, for those diagnosed with 
psychosis. This review suggested that it is feasible and acceptable to deliver 
VR therapy to target various symptoms (hallucinations and delusions) and 
mechanisms (cognition, social functioning) in those diagnosed with psychosis. 
The opportunity to provide therapy in a controlled environment can be 
beneficial for those with psychosis.  
 
Study 2. The purpose of this beta test study was to determine the feasibility 
and usability of the VEEP intervention and identify any technical issues before 
undertaking the proof-of-concept trial. The findings show that the virtual world 
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intervention was well received and rated highly in terms of feasibility, 
acceptability and usability. The testing identified those modifications to 
enhance the successful implementation of the virtual world intervention. For 
example, this involved ensuring that audio communication was primarily used. 
Furthermore, accessing session material via the internet browser as opposed 
to via the virtual world, would enhance usability.  
 
Study 3. The aims of this study were the following:  

a) Assess the feasibility and acceptability of the VEEP intervention on those 
diagnosed with FEP.  

b) Assess whether there were significant differences between VEEP 
intervention completers and non-completers at post-intervention. Participants 
were asked to complete outcome measures on social cognition, social 
functioning, behaviour change, QoL, neurocognition and psychopathology 
variables.  

c) Assess whether there were significant differences between VEEP 
intervention completers between pre and post intervention.  

d) Assess whether there were any differences between VEEP intervention 
non-completers between pre and post intervention. 

e) To measure participants’ sense of presence whilst attending therapy in a 
virtual world.  

Completion and attrition rates indicated that it is feasible for service users with 
FEP to attend virtual world social cognition therapy. Furthermore, the end of 
session feedback forms completed by participants showed a high level of 
favourability based on all aspects of the intervention that was consistent 
throughout all sessions.  
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A comparison of post-intervention outcomes for completers vs non-completers 
indicated no significant differences at T2. Similarly, a comparison of pre and 
post-intervention outcomes for completers indicated that there was no 
significant differences between T1 and T2. The descriptive statistics for pre 
and post-intervention outcomes for non-completers indicated that there were 
improvements for the following outcome measures at T2; BPRS (total score 
as well as the depression subscale), SCSQ (total score as well as the 
schematic inference and verbal memory subscales) BLERT, CSQ-SF (total 
score as well as the stability, negative consequences and self-worth 
implications subscale), EuroQual-VAS, TDF-4, TDF-8 and the TDF-9 (total 

score as well as the group subscale).  
 
Study 4a. The aim of this study was to obtain feedback on the acceptability of 
the VEEP service user interview schedules and to shape the interview 
questions based on the feedback before commencing the VEEP intervention.  
The findings collected from workshops provided valuable insights and were 
highly beneficial in improving the interview schedules for the VEEP 
intervention, thereby ensuring they were user-centred.  
 
Study 4b. The aim of this study was to assess the acceptability of the VEEP 
trial from the participants’ perspective. This involved a deep exploration of 
participants’ perceptions and opinions. This study highlighted that VR 
interventions are acceptable to those with FEP due to their novel approach, 
ease of use, and treatment structure. 
 
Study 5. This focus group study aimed to investigate care coordinators’ 
perceptions of VR treatment in healthcare, their evaluation of patients’ 
opinions on VR treatment use in healthcare and whether VR treatment is 
related to patient engagement. Findings from this study showed that clinicians 
experienced both positive and negative opinions about this form of novel 

treatment to support those with social cognitive deficits in FEP. Whilst 
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clinicians expressed positive opinions about providing a form of therapy that 
is appealing and necessary for some individuals who find it challenging to 
interact with others, there were concerns about accessibility and 
implementation. Therefore, continued and improved information around these 
factors is required in order to lead to successful implementation of VR 
therapies into routine mental health services.  
 
Study 6. This study aimed to collect information on the VEEP primary 
candidate’s experiences of delivering VR social cognition therapy to those with 
FEP, during the VEEP trial. The therapist stated that it was feasible and 

acceptable to deliver the SCIT via Second Life® to those with FEP. The 
primary therapist felt that there was a therapeutic alliance between herself and 
the service users. Attendance was high throughout the intervention and the 
therapist felt that participants were comfortable and able to interact with others 
during the sessions. This autoethnography is part of the limited number of 
studies that gather the opinions of a VR therapist; these findings can be used 
to develop future VR therapies.  
 
Study 7. The aim firstly was to develop an immersive VR intervention to target 
social cognition deficits in those with FEP. Therefore two 360° video 
prototypes were scripted and filmed of social scenarios. Secondly, a PPI study 
was undertaken with young people with lived experience of mental health 
conditions to gather their opinions on 360° video prototypes that had already 
been edited and filmed. Therefore, to conclude, involving young service users 
in the PPI process offered a unique insight into their views and experiences, 
thereby ensuring the successful usage of new interventions. Whilst 
participants found the videos to be enjoyable, engaging, and immersive, 
further training is required. 
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12.3 Discussion and recommendations 
 
 
Although the seven studies were implemented to address a series of aims in 
this thesis, the overall thesis has sought to assess whether VR can be used 
as a vehicle to provide social cognition therapy to those diagnosed with early 
psychosis. Therefore after reviewing the aims and findings of each study, a 
series of themes have been developed to address the overall objective of the 
thesis: 1) It is feasible and acceptable to deliver VR social cognition therapy to 
those diagnosed with FEP : 2) In order to enhance the usability, efficacy and 
implementation of VR therapy, a codesign process should take place with 
service users and healthcare professionals: 3) Accessing VR therapy can 
exacerbate digital inequalities and poverty that already exist in society: 4) A 
blended approach between VR therapy and face-to-face therapy appears to 
be vital. 

 

12.3.1 It is feasible and acceptable to deliver VR social cognition therapy 
to those diagnosed with FEP 
 
The findings from VEEP trial and the VR-360° PPI study indicate that it is 
feasible and acceptable to deliver VR therapy to improve social cognition in 
those with FEP. Thus, a relatively simple and potentially low cost VR setup 
has the potential to be implemented into healthcare settings, as an adjunct 
therapy. This can be supported by the findings from the systematic review in 
this thesis.  
 
Whilst feasibility was measured using consent rates, attendance and feedback 
from participants in the VEEP trial and in the VR-360° PPI study, it is possible 

that VR therapy may not be feasible and acceptable for all individuals. During 
study 4b, participants who took part in the VEEP trial provided a mixture of 
responses as to whether the presence and immersive side of the virtual world 
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provided a benefit to the therapeutic experience. Similarly, in phase 3, the PPI 
participants stated that it is possible that the immersion of the VR therapy may 
have a detrimental impact on some service users. These opinions were 
repeated by the clinicians in study 5: some clinicians expressed concerns that 
VR therapy may not be appropriate for those service users who have severe 
symptoms and are most unwell. Thus, it may be important to tailor VR therapy 
interventions, so that the immersion and presence can be enhanced or 
reduced, depending on what the participant needs and wants. 
 
It is possible that feasibility may be impacted by the lack of knowledge and 

access to the relevant VR technologies. There were service users who refused 
to take part in the VEEP trial, as they did not have access to either a 
computer/laptop or WiFi. Therefore, this needs to be taken into consideration 
and mitigated. Similarly, the 360° videos may have an impact on some 
individuals’ sensory experiences. Future studies should provide special 
consideration to those individuals who may be susceptible to adverse 
experiences.  
 
Nevertheless, service user participants who took part in the VEEP trial and 
VR-360° PPI study stated that they enjoyed taking part and could see the 
benefits of the therapy for those with FEP. This demonstrates the acceptability 
of such therapies. This was bolstered by the personalised and flexible nature 
of attending and undergoing such therapies. For example, in the VEEP trial, 
all participants agreed that the Second Life® environment was interactive, fun, 
engaging and allowed them to feel comfortable. 
 
Acceptability of the VEEP trial was also maintained by the way in which the 
therapists interacted and facilitated the SCIT therapy in Second Life®. As seen 
in study 4b, participants felt supported by the therapists and the RA. This is 
because there were detailed explanations throughout the intervention and 

opportunities to ask questions whenever required. This was echoed in the 
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autoethnography in study 6. The candidate who was the primary therapist, 
enjoyed the role, and felt that the participants were participating well 
throughout. Therefore, this highlights the importance of developing and 
maintaining a therapeutic alliance in order to enhance the acceptability.  
 

12.3.2 A coproduction process for VR therapy should take place with 
service users and healthcare professionals 
 
In order to enhance the usability, efficacy and implementation of VR therapy, 
a codesign process should take place between healthcare professionals and 
service users. Coproduction is based on the idea of moving from a passive 
service user approach to creating the expectation of active roles between 
service users and healthcare professionals, in the delivery of a particular 
service (Cepiku and Giordano, 2014; Osborne, Radnor and Strokosch, 2016). 
Coproduction is a collaborative development between two or more individuals 
that focuses on knowledge development.  
 
Despite there being an interest in coproduction to develop healthcare services 
(Amery, 2014; Butler and Greenhalgh, 2011), there is still limited reported user 
involvement in health research. According to a rapid review of reviews into 
codesign and health, codesign is seldom described or evaluated in published 
articles. Thus, consistent concise reporting is required, leading to the 
possibility of better evaluation of the impact coproduction has on healthcare 

service development (Slattery, Saeri and Bragge, 2020).  
 
Over the last few years, there have been minimal number of VR therapy 
coproduction articles that have been published. Along with the VEEP 
coproduction article (Realpe et al., 2020), Knight et al. (2021) published a 
participatory design article, which explained how a VR therapy was developed 
for those with psychosis. This has formed part of the gameChange project, 
(gameChange, 2021) which looks at the impact of VR treatment on people 
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with psychosis. Eisapour, Cao and Boger (2020) conducted a participatory 
design and evaluation of VR games to promote physical activity in those with 
dementia. They concluded that collaborating with both experts and those with 
dementia resulted in an engaging and intuitive design. These articles stated 
that the coproduction methods allowed research teams to rapidly develop VR 
therapy for those individuals with complex mental health needs. Codesign in 
DHIs is becoming more incorporated. However, user involvement and user 
interface research in methodologies is required. This can lead to an increase 
in usability (Klein, Kulp asnd Sarcevic, 2018).  
 

12.3.3 Accessing VR therapy can exacerbate digital inequalities and 
poverty that already exist in society 

The number of adults that are ‘internet non-users’ or ‘digitally excluded’ is 
declining in the UK. Despite this, 5.3 million adults are digitally excluded in the 
UK (Office for National Statistics, 2019). Digital exclusion can be defined as 
when someone does not have access to the internet or digital technologies 
(Robotham et al., 2016). This exclusion does not simply exist in a vacuum; 

digital exclusions have been shown to be closely associated with 
socioeconomic deprivations (Helsper, 2012). Factors such as living in rural 
areas and old age increases the chances of digital exclusion (Williams et al., 
2016; Philip et al., 2017).  

This doctoral thesis identified significant issues with digital access amongst 
those diagnosed with psychosis. These could be exacerbated by individuals’ 
personal circumstances, knowledge and mental health. Similar concerns have 
been raised in previous surveys and studies (Borzekowski et al., 2009; Greer 
et al., 2019; Robotham et al., 2016).  
 
Some participants stated that the severity of their mental health and access to 
technologies, were barriers to engagement with accessing the VEEP 
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treatment. Thus, efforts to close the digital divide should address the 
complexities based on socioeconomic, geographic and health factors, and 
how these issues intersect with one another. For example, individuals who 
suffer from cognitive impairments and hallucinations may find it challenging to 
retain skills in the future. Therefore, understanding specific needs will help 
alleviate digital inequalities in the future.  
 
A single approach to overcoming digital exclusion may not be practical due to 
the range of reported knowledge gaps. While some of the participants may 
have benefited from assistance tailored to the VEEP intervention (such as 

receiving a laptop to take part and receiving phone calls from the RA when 
there were technical difficulties), other participants may have required support 
in using digital technologies. Thus, future digital mental health studies should 
focus on assessing individuals’ perceived competence and confidence, 
informing methods to overcome digital exclusion.  
 
The motivation was a critical factor in overcoming digital exclusion in the VEEP 
intervention. Without motivation, engagement with interventions will not be 
successful. For example, participants were offered the opportunity to take part 
in the VEEP treatment at WMS. A room with a computer and WiFi access 
would have been booked for them, where they would have taken part in the 
session. They would have also been reimbursed for their expenses. However, 
no participant took up this opportunity.  
 
Consequently, techniques such as motivational interviewing (Rubak et al., 
2005) could be implemented to enhance intrinsic motivation. Additionally, 
there are instances where digital exclusion does not impact negatively on 
individuals’ life and so, therefore they may simply not be interested in a novel 
VR intervention. Reasons as to why should be investigated further in future 
studies.  

 



 

501 

Personal support could also be seen as a factor in reducing the digital divide. 
For example, a participant who took part in the VEEP trial would travel to their 
mother’s house to access the internet and computer and therefore attend 
sessions. Her mother’s support was encouraging for her. Thus, developing an 
individualistic approach for all participants is essential for future studies.  
 
Financial barriers in owning and using digital technologies can result in digital 
exclusion. The VEEP trial did not explore this in enough detail. Therefore, 
tailored support should be given to help participants overcome these 
difficulties. For example, individuals should be provided with affordable 

internet data plans (Elahi, 2020). Furthermore, researchers should signpost 
individuals to free services to develop their digital technology skills and usage, 
such as the library.  
 

Therefore, future research and interventions should focus on targeting the 
multiple deprivations that are experienced in the offline world and how these 
are associated with their mental health needs. Thus a ‘one size fits all’ 
approach to overcoming digital exclusion is essential, with a greater 
understanding of an individuals’ confidence and competence in digital 
technologies (Greer et al., 2019).  

 

12.3.4 A blended approach between VR therapy and face-to-face therapy 
requires more research  
 

As this PhD thesis investigates the feasibility and acceptability of VR therapy, 
the candidate is unable to definitively state whether VR therapy has the same 
efficacy and effectiveness as face-to-face therapy. As discussed throughout 
the thesis, participants expressed that whilst VR therapy had its benefits, it 

may not be appropriate for all individuals diagnosed with various mental health 
conditions. This may be due to variable levels of presence and immersion, the 
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experience of virtual embodiment, followed by inequitable access to digital 
technologies.  
 
Therefore, further research is required to assess whether blended therapy 
effectively improves targeted aspects of mental health and well-being in 
particular populations, compared to face-to-face therapy only (Wentzel et al., 
2016). Blended therapy is an integration of online and offline components, and 
so therefore, they are not standalone treatment pathways (van der Vaart et al., 
2014). For example, an individual with FEP could partake in short, structured 
group psychoeducation (as seen in the VEEP trial) programme virtually, 

followed by tailored, personalised face-to-face sessions with a therapist. 
 
Erbe et al.’s (2017) conducted a systematic review into blended therapies for 
the treatment of mental health disorders. They found that for common mental 
health disorders, it is feasible and can be more effective to deliver blended 
therapy, compared to treatment controls. However more RCTs need to be 
conducted into the efficacy and cost-effectiveness of blended therapies.  
 
Schuster et al. (2020) conducted an online survey to gather therapists’ views 
towards both internet based treatments and blended treatments in Sweden 
and Germany. The findings showed that relevancy of personal experience with 
DHIs influenced therapists’ attitudes towards DHIs and blended therapies. 
Therefore, it is important to take this into consideration.  
 
Nevertheless, the most important factor is ensuring that there is an increase 
in engagement and adherence to therapies in those with FEP and associated 
mental health conditions.   
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12.4 The strengths of this PhD thesis  

 

12.4.1 Development of VR interventions 
 
Elements of good practice in this PhD thesis, was the application of an 
incremental and iterative developmental model for the development of both 
the VEEP and the VR-360° interventions. The software development method 
chosen for both interventions was the agile method (Nerur and Balijepally, 
2007). Agile methods focus on the importance of communication, people and 
flexibility with incremental and iterative changes; thus, the evolving scope of 
the VR interventions was defined through integrating the expertise of 
academics, professionals, developers and service users.  

 
The concept of flexibility was also applied to the structure of the VEEP 
intervention. The SCIT structure and modules were designed and refined to 
suit being delivered in a virtual world. The intervention covered a 
comprehensive agenda that taught all aspects of social cognition. This 
modular nature created a resource that was relevant to those with FEP.  

 

12.4.2 Mixed methods approach  
 
The first element of good practice in this PhD thesis was the use of mixed 
methods. This was achieved through the systematic review of the current 
literature, analysis of outcome measures using t-tests, descriptive statistics, 
interviews, focus groups, and workshops. The combination of these methods 
provides a robust and thorough approach to answering the thesis aims and 
objectives. Thus, the integration of these methods allowed for the advantages 
of each particular method to contribute to the thesis’s strengths.  
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12.4.3 Incorporating those individuals with lived experience into the 
research  
 
Throughout this PhD thesis, those with lived experiences of psychosis and 
other mental health conditions were involved in developing and delivering the 
VEEP and VR-360° interventions. According to previous research, those 
individuals with lived experience should be involved and included in all aspects 
of research. This is because it is viewed as good practice for researchers, as 
it can enhance the quality and appropriateness of the research being 
undertaken (Staniszewska et al., 2007). Those individuals with lived 

experience were involved in the refining of the VEEP service user interview 
schedules. Furthermore, the VR-360° PPI workshops involved recruiting those 
young individuals with a lived experience of mental health difficulties. 
According to a recent systematic review of reviews into the theory, barriers 
and enablers for PPI across healthcare, PPI should occur at all aspects of the 
research process. This is because it is viewed as an opportunity to improve 
research relevance, impact and quality. Furthermore, it can benefit those PPI 
advisors who have taken part (Johnson et al., 2021). Additionally, PPI 
participants should be reimbursed for their contribution and time. This was 
achieved in the research conducted in this PhD thesis (Ocloo et al., 2021).  
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12.5 Critical evaluation of the doctoral thesis  

 

An evaluation of the methods and methodologies provided throughout this 
PhD thesis is provided below.  

 
12.5.1 Sampling and recruitment  
 

Studies 3, 4a and 4b, which focused on the VEEP trial, recruited people 
diagnosed with FEP from the West Midlands, UK. The small sample size 
combined with the limitations in recruiting from multiple locations, meant that 
it may not be possible to generalise the findings to a broader population. Study 
5 involved recruiting and interviewing EIP clinicians. To the candidate’s 
knowledge, this is the first qualitative study that seeks to obtain professionals’ 

views of VR interventions for psychosis. Currently, there are still a limited 
number of studies that seek to collect professionals’ views on the feasibility 
and acceptability of DHIs for those with mental health difficulties. Another 
strength of this thesis was the aspects of PPI and coproduction of both the 
VEEP trial and the VR-360° trial development. Whilst sample sizes for studies 
2, 4a and 7 were small (n= two to four), there were variations in the 
experiences and diagnoses of those participants recruited.  
 
However, there are limitations with regards to the recruitment of the VEEP 
trial. Participants were recruited from a limited number of geographical 
locations in the UK. Furthermore, most of the recruits came from one particular 
EIP service in the West Midlands. Additionally, participants were all self-
selecting. This could mean that there was a sampling bias in those individuals 
with an interest in and capability of using virtual worlds and digital technologies 
more broadly. The qualitative interviews with the care coordinators who had 
referred service users to the VEEP trial stated that they were more likely to 
refer service users, who they deemed to be well enough to take part. Indeed, 
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service users were either unable to or declined to take part in the VEEP trial. 
Thus, those referred were most likely ‘well enough’ and ‘enthusiastic enough’ 
to participate. Despite promising results, further research with a more 
significant number of those with social cognition deficits is required before 
definitive generalisations can be made towards the FEP population.  
 
Similarly, those participants who took part in the PPI studies 4a and 7 were 
also self-selecting. Most PPI participants had taken part in prior advisory 
groups on various mental health research studies. Therefore, it is possible that 
whilst they had an experience and understanding of what their PPI role and 

duties were, they may have volunteered to take part because they already had 
positive opinions about VR interventions. Furthermore, due to the COVID-19 
pandemic, there were more challenges in recruiting participants online. As a 
result, only three participants were recruited and consented to participate in 
the PPI workshop for study 7.  
 
Additionally, most of the service users who took part in the VEEP trial were 
White British in ethnicity. Thus, this sample is not reflective of the broader 
population of those people diagnosed with psychosis (Burkhard et al., 2021). 
Therefore, future studies should focus on recruiting a diverse range of service 
users, health and social care professionals and PPI participants (Burkhard et 
al., 2021; Rugkása and Canvin, 2010). Future trials should ensure they collect 
data on participants’ demographic and clinical background to ensure a more 
diverse sample is being recruited.  
 

12.5.2 Self-report methods  
 

Throughout this PhD thesis, participants were required to self-report whether 
it is feasible and acceptable to deliver VR treatment for those diagnosed with 
FEP. The benefits of using questionnaire-based outcome measures are that it 
is a quick and efficient method of data collection that captures individuals’ 



 

507 

various states at that current time. However, self-reports could be influenced 
by social desirability factors, where participants may provide more socially 
acceptable answers than their real opinions. This could particularly be the 
case during the VEEP qualitative interviews because the participants knew 
they were being interviewed face-to-face by the lead facilitator (the candidate). 
This was a clear weakness in the methodology, but this was a pragmatic 
choice due to financial constraints on the trial.  
 
However, efforts were made to reduce this social desirability in all primary data 
collection studies. The candidate encouraged participants to be as honest as 

possible and that their views were valid. Additionally, as discussed in study 1, 
future trials should seek to adopt physiological measures to measure the 
relationship between task completion and arousal and anxiety (Weibel et al., 
2018).  
 
12.5.3 Potential sources of bias 
 
The external validity of the results in the studies may not be applicable to other 
settings. This is because individuals who are willing to participate in research 
may not represent the target population (Mohr et al., 2017). Thus, those 
service users who took part in the VEEP trial may represent a subgroup of 
those with FEP, who are interested in participating in research and interested 
in VR therapies.  
 
Additionally, there may be some unintended influences for those who took part  
in the research. For example, those participants who took part in the VEEP 
trial were reimbursed for completing the outcome measures at both pre and 
post-intervention. Therefore, the high completer rate may be because 
participants were being reimbursed for their time. Participants may have felt 
that they were obliged to take part (Gerhards et al., 2011).   
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12.5.3.1 The role of the candidate as the primary VEEP therapist and VEEP 

interviewer 
 

As was discussed in the autoethnography, the candidate was both the VEEP 
primary therapist and the VEEP qualitative interviewer. Thus, this may have 
precipitated more positive results from the VEEP participants, all of whom 

were aware of the trial’s purpose and the multiple roles of the candidate. 
Nevertheless, participants were reminded at the start of the interview of the 
importance of providing accurate and honest responses to mitigate against 
this.  
 
The candidate’s role in coding qualitative data and developing the qualitative 
themes could be considered a qualitative limitation. This is because it may be 
considered an inadvertent bias. These possible biases were addressed by 
completing reflective field notes (that has formed part of the autoethnography) 
and engaging with the supervisory team to review codes and themes. This 
allowed multiple individuals to engage with the information and challenge any 
assumptions critically.  
 

12.5.4 Ongoing developments of the VR-360° videos 
 
A limitation of the PPI study into the development of the VR-360° prototype 
videos is that participants were asked to provide feedback on the finalised 
versions. This meant that the videos had been scripted, reviewed, filmed, 
edited, and uploaded to YouTube without any PPI involvement. Furthermore, 
participants were only provided with the video prototypes to review; they were 
not provided with the VR-360° intervention psychoeducation content.  
 
There were three reasons for this. First, there were limitations on time. 
Designing, filming, and editing the 360° videos took a substantial amount of 
time. Thus, PPI involvement may have delayed the process. Second, there 
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were limitations on resources; the candidate was solely responsible for 
undertaking the PPI for the 360° videos. However as seen in figure 4, the 
candidate spent a substantial amount of time during her doctoral thesis 
working on the VEEP trial. Third, due to limitations on research funds, the 
candidate could only recruit a limited number of PPI participants to take part 
in a small number of workshops.    
 
Therefore, whilst the participants provided thorough feedback on the 
prototypes themselves, the candidate felt that some participants might have 
found it challenging to conceptualise the idea of receiving VR-360° therapy in 

a healthcare setting. Therefore, future trials should focus on implementing PPI 
within every stage of the developmental and implementation process.  
 
12.5.5 Fast-paced nature of VR development 
 
Second Life® and 360° videos were chosen to explore the concept of 
providing social cognition therapy for those with FEP because they are widely 
available types of technology (Keelan et al., 2015; Zulkiewicz et al., 2020). 
However, a limitation inherent in most VR studies is that technology is at risk 
of being outdated. Thus, it is critical that platforms and devices are easily 
adapted for continued use and affordable. These platforms should be discreet, 
user-friendly and immersive (Pimentel et al., 2021). Furthermore, the 
exploration of the safety of more immersive technologies is required due to the 
risk of side effects such as falls and motion sickness. There needs to be further 
research to understand the complex relationship between VR and motion 
sickness (Jerdan et al., 2018). For example, Pot-Kolder et al. (2018) found that 
anxiety partially mediates the relationship between VR exposure and 
cybersickness in healthy patients, but not necessarily in mental health 
patients.  
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The fast-paced development of VR interventions can be seen in the industry. 
For example, a company in the USA called ‘Embodied Labs’ have created VR 
simulations using 360° videos, to allow users to understand what it is like to 
experience life from another person’s perspective. The VR technology is 
specifically adjusted to what users can or cannot hear or see (Embodied Labs, 
2021). Another company called XRHealth have created a series of VR and 
augmented reality apps that can be prescribed and are approved to be 
delivered as a therapy or medication to those who require it (XRHealth, 2021).  
 
The development and testing of VR interventions via traditional evaluation 

methods may require more rapid development, testing cycles and flexibility 
(Mishkind et al., 2017; Thomas et al., 2019). Specifically, approaches that 
adopt multiple rounds of development and feedback from users before the 
intervention is delivered, may successfully develop successful VR 
interventions. This can lead to increased adherence, engagement and 
usability (Mummah et al., 2016). Furthermore, designing adaptive trials that 
allow researchers to change elements during standard trials may be an 
approach to overcome these barriers with academic research and industry 
technological development (Thompson, Gleeson and Alvarez-Jimenez, 2018).  
 
While the VEEP trial involved a flexible thorough co-design process (which 
has not been reported in this thesis), the beta testing process could have 
adopted a more iterative process with multiple rounds of usability testing. 
Furthermore, the VR-360° intervention would have benefitted from more 
prototypes being developed of the same scenes and adopting a more iterative 
stage in PPI feedback. This would potentially keep VR interventions up-to-date 
with their software and hardware, as well as on par with commercially 
developed programmes. These processes would also highlight any issues and 
challenges regarding safety, privacy and usability (Kim and Kim, 2020).  
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Table 34: Main findings, strengths and limitations of the doctoral thesis  

Key findings Evidence 

obtained from 

the following 
studies: 

Main strengths Main limitations 

It is feasible to deliver VR social 
cognition therapy to those with 

FEP.  

1,2,3,6,7 

 

The doctoral thesis conducted 
an up-to-date thorough 

systematic review. The 

candidate identified and 

addressed gaps in the literature.  

The constant developments of 
VR technologies mean that it is 

possible that some VR evidence 

based interventions may 

become ‘out of date’ to what is 

available.  

It is acceptable to deliver VR 

social cognition therapy to those 

with FEP. 

1,2,4a,4b,6,7 The doctoral thesis assessed the 

feasibility and acceptability of 

two novel VR social cognition 

therapies to those with FEP.  

The candidate’s multiple roles 

during the VEEP trial may mean 

that participants provided 

favourable feedback.    
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Further research is required to 

understand the relationship 

between presence, immersion 

and realism and the impact it 

can have on the feasibility and 

acceptability of VR social 

cognition therapy.  

1,3,4b,7   

Further research is required to 

further understand who will 

benefit the most from VR social 

cognition therapy.   

1,4b,5,7   

VR social cognition therapy may 

exacerbate the digital divide 

that exists in society. Therefore, 

this needs to be mitigated.  

4b,5,7 
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12.6 Contribution to the knowledge  

 
This PhD thesis has contributed to a body of knowledge in several areas. To 
the candidate’s knowledge, this is the first systematic review to assess the 
feasibility, acceptability and efficacy of VR interventions for those with 
psychosis. The literature review added to the findings of previous literature 
reviews (Bisso et al., 2020; Cieślik et al., 2020; Dellazizzo et al., 2019; 
Freeman et al., 2017; Kim and Kim, 2020; Macedo, Marques and Queirós, 
2015; Rus-Calafell et al., 2018; Välimäki et al., 2014; Valmaggia et al., 2016).   
 
However, most reviews have reviewed VR assessments as well as treatments 
for those with psychosis and focused on trials. The clinical utility of the findings 
from the systematic review in this PhD thesis was enhanced including all study 
designs and all types of VR interventions.  

 
The findings from phase two added to the limited body of evidence regarding 
the feasibility and acceptability of using VR treatments to improve social 
cognition in those with FEP. To the candidate’s knowledge, this is the first trial 
to deliver social cognition therapy via a virtual world to those with FEP 
(Thompson et al., 2020). Furthermore, this is one of the limited VR trial studies 
to integrate both qualitative and quantitative findings. However, since the time 
of Thompson et al.’s (2020) publication, there has been further research that 
has used VR social cognition therapy for those with psychosis.  
 
As discussed in the systematic review (study 1) the DiSCoVR study concluded 
that it was feasible and acceptable to deliver VR social cognition therapy for 
those with psychosis (Nijman et al., 2020). The gameChange trial is an 
automated VR cognitive therapy for those with psychosis. The single-blind 
randomised controlled trial has currently finished recruiting in the UK 
(Freeman et al., 2019). The CHALLENGE clinical trial is currently underway in 
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The Netherlands; here approximately 133 patients who suffer from auditory 
hallucinations, will undergo VR therapy to help with their malevolent voices 
(Viera, Fisher, Lajboschitz, Serafin and Nordentoft, 2021). Therefore it is 
anticipated that within the next couple of years, there will be more robust larger 
scale trials into VR therapy and psychosis. 
 
The findings from phase 3 have added to the limited body of evidence on the 
use of 360° videos for health interventions. To the candidate’s knowledge, this 
is the first PPI study on the use of 360° videos to improve social cognition in 
those with FEP. The findings indicate that it may be feasible to deliver social 

cognition therapy to those with FEP, using 360° videos, as part of a 
personalised individual face-to-face social cognition structured therapy format. 
 

12.7 Future research and recommendations  

 
The implications for future research have been discussed in each study 
chapter. However, several overarching themes have derived from the overall 
PhD thesis.   
 

12.7.1 The importance of delivering VR interventions in a COVID-19 world 
 
The majority of the delivery, data collection and analysis in this PhD thesis 
were conducted before the COVID-19 pandemic. However, this pandemic has 
highlighted how digital health access and interventions are vital to future 
healthcare (Robotham et al., 2016). This is the first time in which a large 
percentage of clinicians and patients have had to utilise the full potential of 
these technologies, at a time when routine face-to-face treatment has been 

significantly reduced on an international scale (Torous et al., 2020). 
Furthermore, it is expected that the demand for mental health care is expected 
to rise significantly (Wind et al., 2020).  
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According to an audit conducted by the Royal College of Psychiatrists (2021), 
most EIP services in England, have adapted treatments and services to online. 
This included therapies, consultations and physical health screenings. Whilst 
this relates to telehealth, it is possible to suggest that more advanced and 
engaging technological interventions could be implemented into clinical 
services. Whilst it has not been possible to evaluate the impact of these 
adaptions formally to date, some teams could provide feedback on the 
benefits. 50% of EIP teams (14/28) believed that virtual support was more 
accessible to service users, carers, friends and family. However, 68% of EIP 
teams (19/28) also claimed that those with FEP and their carers had a 

preference for face-to-face contact and/or did not want to engage virtually.  
 
Therefore, this indicates that further research is required to investigate what 
types of individuals are more likely to engage with virtual reality therapy and 
why. Nevertheless, these audit findings support the notion of continuing to 
provide support and treatment digitally.  
 

12.7.2 Implementation of VR interventions for those diagnosed with FEP 
to improve social cognition  
 
Despite significant evidence to support the use of VR treatments in mental 
health services, this has not always resulted in the implementation of VR and, 
more broadly DHI, into routine care (Tuerk et al., 2019; Vis et al., 2018). There 

are many reasons why this is the case; there are major gaps regarding the 
lack of data into how VR treatments and technology can be implemented into 
existing services and therapies. Thus, there needs to be further research into 
this area (Best et al., 2020). 
 
One reason could be the lack of acceptance from clinicians and services (Wind 
et al., 2020). This was reiterated by care coordinators’ feedback on the VEEP 
intervention in study 5. Thus, to enhance health and social care professionals’ 
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confidence and comfort, accessible guidelines and policies relating to the use 
and provision of VR treatments must be created and disseminated. During the 
COVID-19 pandemic, there have been attempts to create national guidelines 
and guidance; for example, the British Psychological Society (2020) created 
guidelines on delivering therapy online to children and young people. 
However, organisations and registered bodies should go further and create 
guidelines that acknowledge the complexity of VR. Furthermore, digital health 
champions or representatives in services, may help to guide and support 
clinicians in adopting these interventions.  
 

An online survey completed by 335 psychotherapists showed that remote 
working led to reduced interpersonal cues, feelings of fatigue, isolation, and 
technical issues. However, they felt that remote working should be part of 
therapy training (McBeath, du Plock and Bager-Charleson. 2020). This was 
supported by further research conducted in The Netherlands; an online survey 
found that mental health practitioners had positive experiences of delivering 
therapy online and required better organisational, technological, and logistical 
support (Bierbooms et al., 2020; Feijt et al., 2020). A survey conducted in 
Australia aimed to gather service users’ (aged between 12 – 25 years) and 
healthcare professionals’ feedback on telehealth. The majority of service users 
stated that telehealth was more likely to have a positive impact on service 
quality, compared to clinicians. It was concluded that future research should 
work to explore how telehealth can be implemented long term into services 
(Nicholas et al., 2021). 
 
Barriers to implementation include the costs of the VR systems. However, the 
costs of some VR equipment have reduced significantly, making it an 
accessible option. Furthermore, an increasing number of VR environments are 
available at limited costs; Second Life® is an example of this. Assessing 
usability in interventions is essential, as it may provide an insight as to whether 

the technology is feasible or not (Glegg and Levac, 2017). Therefore, it can be 
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argued that VR is best utilised when both presence and immersion is vital to 
the intervention (Trahan, Smith and Tablot, 2019). Maintaining existing 
services and promoting new forms of practice that increases accessibility and 
provides cost-effective therapy, should be a priority (Di Carlo et al., 2020; 
Moreno et al., 2020).  
 
 
12.7.3 Importance of undertaking high-quality rigorous studies 
 
Unfortunately, VR research suffers from issues surrounding non-rigorous 
study designs. This may be compounded by small sample sizes, the absence 

of RCTs, and issues with evaluating the feasibility and acceptability of the 
intervention. These challenges reduce the potential for meta-analyses 
(Trahan, Scott and Talbot, 2019).  
 
Future research should focus on developing more methodologically rigorous 
studies. Therefore, implementing control conditions and large sample sizes 
when developing the intervention is essential. Studies should have enough 
power to detect significant improvements whilst considering drop-out rates 
during the intervention and attrition post-intervention. Therefore, it would be 
useful for future studies to assess patients’ psychophysiological responses to 
VR stimuli at baseline to consider individual differences, which could influence 
their experience of presence and immersion in the VR stimuli (Maples-Keller 
et al., 2017). Furthermore as discussed above, flexible VR trial designs that 
can be adapted quickly, in order to accommodate changes in VR technology, 
should be considered.   
 
Clinicians facilitating the VR intervention should record the following: patients’ 
potential feelings of distress particularly during VR exposure therapy, 
therapeutic alliance, any technological difficulties patients experienced and 
patients’ experiences of presence, immersion, and engagement. Furthermore, 

post-intervention and follow up assessments should be collected from 
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participants to investigate the effects of the VR treatment over an extended 
period (Maples-Keller et al., 2017).  According to a review conducted by Gregg 
and Tarrier (2007), only one VR study had a long term follow up of more 
significant than a year (Wiederhold and Wiederhold, 2003).   
 
12.7.4 Collaboration between researchers, health and social care 
professionals, services, key stakeholders, service users and industry  
 
Furthermore, VR treatment remains essentially exposure-based and 
techniques to improve complex mental health problems have yet to be 

achieved. Therefore, it is vital to focus on strengthening the relationship 
between technological companies and mental health services to develop novel 
interventions (Macedo et al., 2015). Therapists and clinical researchers need 
to be trained and made aware that VR treatments has the potential to reduce 
their workload, reduce the barriers to seeking professional help (thereby 
improving accessibility) and allow them to move away from traditional 
therapies to more remote, flexible treatments that provide added value (Skeva 
et al., 2021).  
 

12.7.5 Utilising physiological measures in VR intervention trials 
 

Additionally, implementing physiological measures to assess patients’ 

responses to VR will contribute to the validity of such interventions (Veiling et 
al., 2014). Examples of this include measuring cortisol and autonomic 
measures such as diastolic blood pressure, systolic blood pressure, heart rate 
and heart rate variability (Pascoe, Thompson and Ski, 2017).  

Martens et al. (2019) studied the stress response of 28 healthy men exposed 
to either a stressor VR elevator or a control elevator. The findings showed that 
those in the VR condition experienced increases in skin conductance, pulse, 
altered HRV and a delayed rise in cortisol. Previous studies have found a 
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positive correlation between skin conductance and presence levels (Meehan, 
2002; Wiederhold and Weiderhold, 1998).  
 
Cella et al. (2019) conducted a proof-of-concept study to assess the feasibility, 
acceptability and usefulness of using a digital method to assess the 
association between psychotic symptom distress and physiological signals. 
Results showed that those with FEP completed on average 76% of mobile 
phone symptom assessments. A study conducted by Cella et al. (2017), found 
that autonomic abnormalities could be detected in those with schizophrenia. 
Furthermore, those with severity of positive symptoms was associated with 

parasympathetic deregulation. Therefore, this could be used as a monitoring 
symptom.  
 

12.8 Conclusion 

 

In summary, the findings from the systematic review (phase 1) indicated that 
it is feasible and acceptable to deliver therapeutic interventions in VR settings 
for those diagnosed with psychosis. Phase 2 indicated that it was feasible and 
acceptable to deliver many aspects of the SCIT intervention via a virtual world 
called Second Life® to those with FEP. The data collected via outcome 
measures and semi-structured interviews from those with FEP were supported 
by the focus group conducted with clinicians from an EIP service and the 
autoethnography completed by the lead therapist, the candidate.  

 
The findings from these studies highlighted the need for more immersive 
tailored VR therapies to improve social cognition in those with FEP. Therefore, 
this informed the development of the VR-360° intervention; the candidate 
designed and created two 360° videos of two social scenarios (sitting in a café 
and taking part in job interviews). These social scenarios were based on the 
2D videos delivered by the SCIT. Phase 3 was a PPI study, which involved 
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collecting feedback on these videos from those young people with mental 
health difficulties. Findings showed that it might be feasible and acceptable to 
deliver therapy to improve social cognition in those with FEP using these 
videos.  
 
Future studies should focus on conducting large scale RCTs to assess the 
efficacy and effectiveness of VR therapy to improve social cognition in those 
with FEP. There should be a particular focus on the design, delivery and 
implementation of such therapies into mental health services. Thus, this will 
involve developing a further understanding of developing a blended approach 

to therapy: integrating face-to-face therapies with VR therapies and delivering 
it to those who would benefit from it the most. Involving service users, health 
and social care professionals, industry developers and key stakeholders in all 
aspects of the development of novel VR treatments is vital. 
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Appendix 1 - VEEP beta testing invite email 
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Appendix 2 – VEEP participant information sheet  
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Appendix 3 – VEEP participant consent form 
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Appendix 4 – VEEP participant feedback form 

 

Questions:  

1. Suitable level of content (e.g. easy to understand)  
2. Relevance and value of the content 
3. Guidance from the therapist 
4. Encouragement to participate and interact  
5. Safety of the VR world 
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Appendix 5 – social cognition screening questionnaire (SCSQ) 
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Appendix 6– bell-lysaker emotion recognition task (BLERT) 
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Appendix 7 – hinting tasks 
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Appendix 8 – cognitive style questionnaire – short form (CSQ-SF) 
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Appendix 9 – personal and social performance (PSP) 
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Appendix 10 – theoretical domains framework – TDF D4 
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Appendix 11 – theoretical domains framework – TDF D8 & D9 
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Appendix 12 – quality of life EUROQUAL 5-D 
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Appendix 13 – national audit reading test (NART) 
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Appendix 14 – trail making test 
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Appendix 15 – brief psychiatric rating scale (BPRS) 
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Appendix 16 – presence questionnaire 
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Appendix 17 – participant VEEP instructions 
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Appendix 18 – VEEP PPI study summary and invitation 
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Below is a map of where to find us:  
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Appendix 19 – VEEP semi structured interview participant consent 
form 
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Appendix 20 – VEEP semi structured interview participant 
information sheet 
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Appendix 21 – VEEP semi structured exit interview guide 
(completers) 
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Appendix 22 – VEEP semi structured exit interview guide (non-
completers) 
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Appendix 23 – VEEP focus group participant information sheet 
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Appendix 24 – VEEP focus group participant consent form 
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Appendix 25 – VEEP clinician focus group interview schedule 
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Appendix 26 – VR-360° storyboard video 1 

 

Date and Time: Friday 6th January 2017 10am – 1pm 

Location: Café Social, Social Sciences Building, University of Warwick  

Crew size: Infinite Pixel (4 people) 

Number of actors/volunteers required: 6-8 people 

Additional Equipment/materials: coffee cups (no branding).  

N.B. We have a choice of either filming the entire video in one take or filming 
the scenes separately. I’ve chosen to split the scenes in accordance to 
outcome/task we want to assess. However it doesn’t have to stay this way.  

Facial Emotion Recognition  

The service user is sitting down in the middle of the café with their drink, where 
there are a couple of individuals at a nearby table engaged in a conversation 
(Person A is talking about their experiences of sitting in an examination hall, 
when a student’s phone started ringing. The invigilator comes towards the 
student concerned and asks him to turn his paper in as this qualifies as 
cheating. Instead of accepting this, this student decides to argue with the 
invigilator and thereby delay the exam in the process. Person B looks 
surprised at this).  

Person A: “So then he got up and started talking to the invigilator about why 

he shouldn’t be removed from the hall…” (Looks disgusted).  

Person B: “He should have just admitted to his mistakes.” (Looks surprised).  

Person C who’s just paid for his/her drink at the counter walks over to the 
service user with a neutral look on his/her face. He/she then asks if he could 
borrow a chair (“Hi I was wondering if I could borrow this chair please?”). 
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Service user nods his/her head in response (no speech allowed?). Person C 
then takes this chair to a nearby table and Person D, joins him/her where they 
engage in a conversation (its’ important to make sure that there is a table 
nearby which only has one chair).  

In the background, there should be other individuals who are sitting and 
displaying different emotions on their face. For example:  

• A couple sitting very closely together and looking very happy. They may 
be smiling at each other and laughing (Person E and Person F).  

• Another individual (Person G) may be looking at their phone with a 
neutral look on their face in the distance.  

Jumping to Conclusion Bias/Perspective taking 

Person A has just bought their drink and is walking towards a table. He/she 
accidentally knocks over Person B’s drink (his/her bag could have knocked 
over the drink because there is not enough space between the tables for 
example). Person B is clearly frustrated and upset because it has spilt all over 
his/her papers. Person A apologies (“I’m so sorry!”). Person B says “it’s fine,” 
but is clearly still upset. After trying to clear up the spillage, he/she walks up to 
the barista and asks for another drink (“hi can I have another coffee please?”) 
He/she is still clearly frustrated and angry – so therefore he/she acts abrupt 
and angry to the barista (Person C). The barista is visibly sad that he/she is 
being spoken to in this way. The barista then continues to make a new drink 

for person B. As the barista hands over the drink to person B, he/she asks 
“have I done something to offend you?” Person B then pays for his/her drink 
and says, “look I’m sorry I spoke to you in this way; I was just frustrated that 
my drink spilt on my papers.” The barista looks a bit more positive and says 
“okay I understand.” Person B walks back to his/her table.  

This is from the viewpoint of the service user, who could be either sitting down 
at the table with their drink or waiting in line to get a drink themselves. 
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Jumping to Conclusion Bias/Perspective taking 

Person C and D are sitting at a nearby table working on a school project 
together. They have their papers/books on the table, and person C has his/her 
wallet/purse on the table. Person C says that before they start, they want to 
buy a coffee (“okay before I start I just want to buy a coffee”). Instinctively 
he/she puts his/her wallet/purse in their back pocket. As he/she is doing this, 
person D says “okay I’m going to get to work on this first chapter.” Person C 
then walks up to the barista and asks to buy a coffee (“can I buy a large coffee 
please?”). The barista makes the cup of coffee. As Person C goes to pay for 
the coffee, he/she realises that his/her wallet is not in his/her coat pocket. She 

looks fearful, hastily walks up to person D and accuses him/her of taking her 
purse  

Person C: “you’ve stolen my wallet/purse haven’t you?”  

Person D: denies that he/she has; “no I haven’t!”  

Person C: “well I can’t find my wallet, and I remember leaving it here on the 
table.” 

Person D: “Have you checked your pockets?” 

Person C: “Yes! I checked my coat pockets (checks them again).”  

Person D: “What about your other pockets?” 

Person C: checks the back pockets and finds the wallet. “oh…..here it is.” 
(looks embarrassed).  

*There’s approximately a 5 second pause….” 

Person C: “Sorry about accusing you. I shouldn’t have done that.” 

Person D: “That’s ok” 
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Person C: walks back to the barista to pay for the coffee.  

This is from the viewpoint of the service user, who is sitting down at a nearby 
table with their own drink.  

Jumping to Conclusion Bias/Perspective taking 

At a nearby table to the service user a couple sit down with their cups of coffee.  

Person E: “So what are you doing for the rest of the day?” 

Person F: “Not much really……should do some work though.” 

Person E: “Well shall we go for lunch a little later on?” 

Person F: “(long pause) Hmm…well I should be getting on with doing some 
work.” 

Person E: “Oh I see…..you don’t want to hang out with me (looks sad).” 

Person F: “no its not that at all! I’m really behind with my work, so I should use 
this time to catch up.” 

Person E: “okay….yeah sure fine (looks upset).  

This is from the viewpoint of the service user, who is sitting down at a nearby 
table with their own drink. 
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Appendix 27 – VR-360° storyboard video 2 

 

Details 

When: Thursday 17th October 2019 13:00-17:00 

Where: Orygen, The National Centre of Excellence in Youth Mental Health. 
Filming will take place in a meeting room and in the café/kitchen area.  

Number of actors: 4 people 

Actor 1: Interviewer 1 

Actor 2: Interviewer 2  

Actor 3: Candidate 1 

Actor 4: Candidate 2 

Additional equipment/materials: Pens, folders, booklets and coffee cups (no 
branding).  

Rationale: These scenes will be filmed on a 360 degree camera. The purpose 

of these videos is to be part of a VR treatment programme for people with 
Psychosis. The aim of these videos is to help patients improve their social 
cognition skills (which is related to social skills and functioning).  

We’ve decided to tailor these videos around job interview scenarios. This is 
because our patients (who are typically young people) will be looking for jobs 
and may struggle with undertaking interviews. The videos will be viewed by 
patients using a VR headset, which will give them a more immersive and 
realistic experience of the scene. These scenes all follow a chronological 
order.  
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Scene 1: Facial Emotion Recognition 

Premise: This scene will be a good introduction into facial emotion recognition. 
This is an opportunity for patients to develop their understanding of reading 
and interpreting emotions. The premise is that actors (Actor 1 and 2) will be 
standing against a white wall, where only their face will be filmed. These actors 
will be required to show certain emotions every 2 seconds (6 facial 
expressions in total).  

The purpose of this scene is to show our patients how facial expressions can 
change very quickly. We can interpret someone’s face as looking ‘sad’ and 
then in another second the facial expression has changed to looking ‘happy.’ 

(Please see Appendix A for more information).  

Scene 2: Waiting Room  

Premise: candidate 1 and 2 are in the waiting area (maybe they both meet by 
the water cooler, where they are getting a drink) ready to be interviewed for 
an administration job. Candidate 1 is quite nervous about the interview in 
comparison to Candidate 2. They have a conversation about this. The purpose 
of this interview is to provide a background and introduction to the next scenes. 
This is also a point in which the therapist might stop and introduce people to 
recognizing the link between thoughts – emotions – actions by contrasting the 
two actors 

Candidate 2: “Hi how are you, I’m (insert name here).” (Smiling). 

Candidate 1: “Hi nice to meet you, I’m (insert name here).” (does not make 
eye contact and speaks quietly).  

Candidate 2: “Erm so you’re here for the administration job interview right?”  

Candidate 1: “Yes I am.” (looks up momentarily and looks down again at their 
drink).  
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Candidate 2: (Looks around the room) “So how are you feeling about the 
interview?”  

Candidate 1: “Hmm…quite nervous if I’m being honest.”  

Candidate 2: “Oh really? (Looks surprised). Why?” 

Candidate 1: “Well there’s a lot of pressure to do well in the interview, and I 
feel that makes me uncomfortable and anxious.”  

Candidate 2: “Yeah I understand. I find that if you relax and try not to worry 
too much about how it will go, it should be ok.”  

Candidate 1: “Hmm…yeah.” 

Candidate 2: “Well that always works for me anyway (smiles)?” 

Candidate 1: (Nods in agreement).  

Candidate 2: “Okay well good luck!” 

Candidate 1: “Thank you good luck to you too.” 

End of Scene.  

Scene 3: Candidate 1 Interview 

Premise: Candidate 1 now has their one to one interview. Candidate 1, who 
has already said they are quite nervous, finds the interview challenging. 
Candidate 1 struggles to make eye contact with the interviewer, speaks 
quietly, looks fearful and anxious, misunderstands some questions and does 
not answer them properly. The purpose of this interview is to continue 
developing emotion recognition and perspective taking, linking thoughts-
emotions-actions.  

Interviewer 1: “Hi. My name is (insert name here). I’m the administration 
manager here. Thank you for coming to the interview” (makes eye contact with 
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candidate 1 and smiles).”  

Candidate 1: “Hmm…thanks” (does not make eye contact and looks down).  

Interviewer 1: “Okay so I want to start by firstly asking some questions about 
your previous experience. So tell me a little bit about yourself.” 

Candidate 1: “Well….I work as an administration assistant nearby….” 

Interviewer 1: “Where exactly?” 

Candidate 1: “Oh! Erm the school on Wimpole Street. You know…” 

Interviewer 1: “Okay great! If you could, please tell me a little bit more about 
this?” 

Candidate 1: “Erm what do you mean?”  

Interviewer 1: “Err (looks surprised) what are your responsibilities in this job.” 

Candidate 1: “Yeah..err..so…I send emails and look over the databases and 
stuff. So..yeah.” 

Interviewer 1: “Oh okay so what types of databases, and if you could expand 
on this more?” 

Candidate 1: “Hmm…student databases…(long pause). Not sure what else 
you want me to add?” 

Interviewer 1: “Okay that’s fine. So why do you want this job?”  

Candidate 1: “Erm…I’m not sure. I thought I would apply and see what 
happens.”  

Interviewer 1: “Okay well I’ve asked all the questions I have. That’s the end of 
the interview. Thank you for your time.”  
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Candidate 1: (Nods their head).  

End of Scene.  

Scene 4: Candidate 2 Interview 

Premise: Candidate 2 now has their interview. In comparison to Candidate 1, 
Candidate 2 has a positive interview experience at the beginning by maintain 
eye contact, smile, appear happy and answer questions directly and 
thoroughly This changes after the interviewer gets a phone call and then 
behaves less warmly to the candidate. This causes the candidate to perform 
more poorly by acting suspicious.  

The purpose of this scene and the previous scene is to compare and contrast 

these interview performances.  

Interviewer 2: “Hi. My name is (insert name here). I’m the administration 
manager here. Thank you for coming to the interview” (makes eye contact with 
candidate 2 and smiles).  

Candidate 2: “Thank you for having me. I’m (insert name here). (Gets up to 
shake the interviewer’s hand).  

Interviewer 2: “Okay great. So I want to start by firstly asking some questions 
about your previous experience. So tell me a little bit about yourself.”  

Candidate 2: “Great. Well I have a lot of experience in administration, having 
worked in multiple roles. My first admin post was in a local recruitment 
company (insert name here) which is in the city centre. After a year there, I 
wanted to broaden my experience and so worked in the local hospital in the 
Outpatients department. Now I would like to continue building on my 
experience” (Smiles and maintains eye contact with the interviewer).  

Interviewer 2: “Great sounds fantastic. So what types of responsibilities did 
you have in these posts?”  
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Scene 5: Job Interview Interruption  

Premise: This is a continuation from the previous scene. This scene takes 
place in the interview room. The interviewer is getting ready for the third 
interview, they seem ok when they receive a phone call and get some bad 
news. Therefore their mood changes quite quickly.  

Phone rings 

Interviewer 2: “Sorry I need to take this call” (leaves room).  

Interviewer 1: (Answers their phone) “Hello? (pause). What do you mean it’s 
cancelled? I thought we booked that in months ago? (pause) OK, well I guess 
we can’t do much about it now. Goodbye.”  

End of Scene.  

Scene 6: Candidate 2 Interview (continued) 

Premise: This scene immediately follows the previous scene. Due to receiving 
some bad news, the interviewer’s mood has changed and they are distracted, 
irritated and upset. The purpose of this scene is to show that there may be 
multiple reasons why someone appears the way they are. We cannot know for 
certain why someone is displaying particular emotions and so it’s important to 
avoid jumping to conclusions:  

Interviewer 2: “Sorry about that erm…(pause). Now where were we? (looks at 
papers). Yes I can see from your resume that you have some administrative 
experience, although not as much as we would like. You will have to 
understand that this is a very busy fast paced organisation, so I’m wondering 
what skills you think will transfer over from recruitment to this environment?” 

Candidate 2: “Well….I have teamwork experience, where I have worked in 
busy teams. I also managed the customer and client databases.”  
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Interviewer 2: “So one thing we don’t tolerate here is lateness. We start 
promptly at 9am and finish at 5pm. You will be able to get here on time right?” 

Candidate 2: “Err yes of course. I have a car and also there is err public 
transport (looks surprised and confused). ”  

Interviewer 2: “So I see from your resume that there was a gap in your 
employment for 12 months. Is there a reason why?” 

Candidate 2: “Err yes I was studying for my Masters degree during that time 
in English Literature.” 

Interviewer 2: “English Literature. So what made you decide to study for a 
Masters in English Literature and then move to working in administration?” 

Candidate 2: “Erm I’m not sure…I dealt with a high volume of work in my 
masters and so I guess I can deal with a high volume of work in this job (voice 
becomes more quieter).” 

Interviewer 2: “Well I think we’ve asked all the questions we have. Thanks.” 

Candidate 2: “Okay well thanks.” 

End of Scene.  

Scene 7: Interview from the First Person Perspective 

Premise: In the previous scenes, the patient will be viewing these videos using 
a third person perspective. However in order to make the experience more 
immersive, we will film a scene where 2 interviewers are asking the camera 
questions. This will allow the patient to feel like they are taking part in the 
interview. After each question is asked there will be a pause (this will allow for 
the therapist to pause the video and discuss the answers with the patient).  

There will be 2 pathways to allow for the patient to give different answers.  
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Pathway A is an example of a ‘good’ interview. The interviewers are relaxed 
and are content with the ‘answers’ the patient provides. Pathway B is an 
example of an interview which doesn’t go as well by comparison. The 
interviewers continuously have to ask the patient to expand more.  

Interviewer 1: Hi thank you for coming to this interview. My name is (insert 
name here).  

Interviewer 2: And my name is (insert name here). So we want to start by 
asking about your previous experience?  

Pathway A 

Interviewer 1: So, can you tell us about your past work experience?  

5 second pause.  

Interviewer 2: Okay that sounds great. Thank you (smiles and maintains eye 
contact).  

Interviewer 1 makes notes.  

Interviewer 1: So tell us why you would like this job? 

5 second pause.  

Interviewer 2: Thank you that’s very helpful.  

Interviewer 1: So what skills do you have which you think are relevant to this 
job? 

5 second pause.  

Interviewer 2: Great fantastic. That’s all the questions we have. Thank you for 
coming.  

Interviewer 1: Thank you. We will be in touch with you to let you know 
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Both interviewers smile directly at the camera.  

Pathway B 

(Interviewer 1: So tell us about your prior employment?)  

5 second pause.  

Interviewer 2: Hmm…okay thanks. Can you elaborate on this more please? 
(Looks confused).  

At this moment, Interviewer 1 and 2 look at each other, with slightly 
disinterested look. Interviewer 1 then looks down to make some notes.  

5 second pause.  

Interviewer 1: Okay thank you. So tell us why you would like this job? 

5 second pause.  

Interviewer 2: Okay thanks, but why this job specifically? 

5 second pause.  

Interviewer 2: Thank you.  

Interviewer 1: So what skills do you have which you think are relevant to this 
job? 

5 second pause.  

Interviewer 1: Hmm…okay anything else? 

5 second pause.  

Interviewer 2: Well that’s all the questions we have. Thank you for coming.  

Interviewer 1: Thank you. 



 

713 

Both interviewers have neutral facial expressions and look directly at the 
camera.   
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Appendix 28 – VR-360° PPI participant recruitment advert 
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Appendix 29 – VR-360° PPI information sheet 

 

Patient and Public Involvement (People with Lived Experience) 
Information sheet  

Title: VR-360° intervention to improve social cognition deficits in those 
with first episode psychosis  

Introduction  

You are being invited to participate in a research project. Before you decide 
whether to take part, it is important for you to understand why the research is 
being conducted and what it will involve.  

Please take time to read the following information carefully. If anything is not 
clear, feel free to ask any questions.  

What is the purpose of the study? 

Many people with psychosis struggle to engage with traditional face-to-face 
treatments. This is especially true for service users who have difficulties with 
social cognition (how people make sense of the social world) and social 
functioning (how people get along with others and engage in day-to-day 
activities). Therapies designed to improve social cognition and social 
functioning usually involve working with people individually or in groups. 
However, many service users find it difficult to attend face-to-face therapy.  

New technologies like ‘virtual reality’ (VR) are an exciting new area of 
development with huge potential to help service users with psychosis 
overcome some of their anxieties about attending face-to-face therapy, at least 
in the initial stages, as VR therapies can be delivered at a person’s home. 
During the COVID-19 pandemic, it is particularly vital that online treatments 
are developed when face-to-face therapy is no longer safe to undertake.  
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Prior to this research, a small feasibility study using a virtual world to provide 
social cognition and interaction training (SCIT) to those with first episode 
psychosis, in order to improve their social cognitive deficits was undertaken 
(2016-2018). The findings for this research can be found here and here. 
Findings showed that providing SCIT treatment in a virtual world was feasible 
and acceptable to those patients with first episode psychosis. Therefore these 
findings are being used to develop this VR immersive intervention using the 
SCIT.  

This VR-360° intervention has two phases: i) adapting the SCIT using 360° 
videos with the guidance and support of service users’ experts and 
researchers ii) testing if a small number of service users in their first episode 
of psychosis use and like this adapted package.  

Our main interest is how usable these videos are for service users. These 
videos have been scripted and filmed using a 360° camera. The aim is to have  

viewers feel immersed in ‘everyday’ scenarios that may otherwise trigger 
social anxiety. Therefore during a stepped care approach with a therapist, 
service users can view these videos and improve their social functioning. The 
findings from this research will be used to plan a study that would allow us to 
properly test if this package improves service user’s social skills and social 
functioning.  

Why have I been invited?  

You have been invited because you have lived experience of mental health 
difficulties and are aged between 18-45 years. As someone with lived 

experience of mental health difficulties, we are interested in hearing your views 
on the development of this intervention. 3 individuals are being recruited into 
the group.  
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Do I have to take part? 

No, it is up to you whether you would like to take part and there will be no 
penalty for choosing not to take part. If you decide to participate, you will be 
required to sign a consent form. You can withdraw your consent at any time 
without having to give a reason. 

What will happen to me if I take part? 

If you agree to take part, you will be invited to attend a workshop. It is possible 

1 other workshop may also be scheduled at a later date, if we run out of time 
in the first workshop. The workshop will last about 60 minutes and will be 
conducted via videoconferencing. Therefore you will be audio-recorded.  

Before the workshop 

A Google Cardboard will be mailed over to an address you have provided, 
which is a VR headset. Your smartphone can be inserted into the Google 
Cardboard and you can watch the 360° videos on Youtube.  You can watch 
the videos in 360° mode by clicking on the ‘VR headset logo’ on the screen, 
which is only available on the Youtube Smartphone app (see below):  

 

Therefore you will need a Youtube App on your smartphone. You can view the 
videos here and here. You are welcome to view the videos before the 
workshop.  

During the workshop  

You are allowed to keep your camera either on or off – whatever you feel most 
comfortable with. As we are using videoconferencing methods, you will have 
a username on your screen. You are required to only write a first name as 
your username and to not put a surname down. This is for confidentiality 
purposes.  
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You are also allowed to use a pseudonym for your first name if you would like. 
Please email Farah Elahi in advance to inform her that you would like to be 
referred to by a pseudonym.  

The workshop will be facilitated by Farah Elahi. She will ask questions about: 

1. Your thoughts on the outline and framework of the intervention. 
2. The 360° videos that have been designed, filmed and will be used as 

part of a novel intervention to improve social cognitive deficits in first 
episode psychosis.  

What are the possible disadvantages and risks of taking part? 

We do not anticipate that there will be any risks to taking part in the study. 
However if for any reason you would like to stop taking part, you are free to 
leave and resume when you are ready or stop altogether.  

What are the potential advantages of taking part? 

There are no direct advantages of taking part in the study. However, we hope 
that the information you provide will help us to make improvements to the 
intervention and inform the design of a future trial to test the package. 

Will there be any payment or reimbursement of expenses? 

As a thank you for taking part in the workshop, you have already been provided 
with a Google Cardboard headset, which you can keep. Furthermore you will 
be provided with a £10 Amazon gift voucher after completing all of the 

workshop(s).  

Will my participation be kept confidential? 

Yes. All information about you will be kept confidential. A code number, instead 
of your name will be used to identify data about you, and the list that links the 
codes to your identity will be kept separately from the data. The workshop(s) 
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audio recording and transcriptions will be saved in a password protected file 
in a secure encrypted server. This will be kept for 5 years and then destroyed.  

How will we use information about you?  

We will need to use some demographic information from you for this research 
project. This information will be used in the analysis and write up of the study. 
Your data will have a code number. We will keep all information about you 
safe and secure. Once we have finished the study, we will keep some of the 
data so we can check the results. We will write our reports in a way that no-
one can work out that you took part in the study. 

What will happen if I don’t want to carry on with this study? 

You are free to withdraw from the study at any time without giving a reason 
and will not be penalised in any way. If you have taken part in the workshop, 
we will use the data unless you tell us specifically not to. 

Who is organising and funding this research? 

The study is being designed and developed by Farah Elahi and will be part of 
her doctoral thesis. Farah Elahi is a PhD student in Health Sciences at the 
University of Warwick. She is being funded by the Economics and Social 
Research Council (ESRC) to complete her thesis. She has a joint funding 
studentship between WMS and NIHR Mental Health MedTech Co-operative 
at the University of Nottingham.  

Has the research been reviewed by an appropriate research ethics 
committee? 

According to the University of Warwick’s Biomedical & Scientific Research 
Ethics Committee (BSREC), this study does not require University of Warwick 
nor NHS Research Ethics Committee approval. However this study protocol 
has been and will continue to be reviewed by Farah Elahi’s PhD Supervisors 
based at the University of Warwick and the University of Nottingham.  
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What will happen to the results of the research? 

The workshop is part of a study on producing and testing a treatment for young 
people with first episode psychosis, to improve their social cognitive deficits. 
Study findings will be written up as part of Farah Elahi’s PhD thesis and will be 
presented at conferences. The findings will also be published in a scientific 
journal. Your name will not be used in any report or publication. A summary of 
the findings can be provided and sent to you if you wish. 

What happens if there is a problem?  

If you have a complaint about this study or are unhappy or dissatisfied about 
any aspect of your participation, we would ask you to tell us about this in the 

first instance, so that we can try to resolve any concerns and find a solution. If 
you remain unhappy and wish to complain formally about any aspect of the 
way you have been approached or treated during the course of this study, then 
please contact Farah Elahi’s Warwick Supervisors   

Dr. Deborah Biggerstaff: D.L.Biggerstaff@warwick.ac.uk &  

Dr. Andrew Thompson: andrew.d.thompson@warwick.ac.uk  

What happens if you would like more information about the study?  

 

 

 

 

Name: Farah Elahi 
Occupation: PhD student in Health Sciences 
Location: Warwick Medical School, University of Warwick, Coventry, CV4 7AL 
Email: F.Elahi@warwick.ac.uk  

 

Thank you for reading this information sheet. 
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Appendix 30 – VR-360° PPI consent form 
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Appendix 31 – VR-360° PPI workshop presentation 
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Appendix 32 – VR-360° PPI interview guide 
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Appendix 33: VEEP intervention structure 
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Appendix 34 – Blaming Bill, My Fault Mary and Easy Eddie avatars 
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Appendix 35 – VEEP intervention session 7 ‘checking it out’ 
scenario: an incident in the bus stop scenario  
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