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Psychosis studies
Supplementary Fig. S3. PRISMA 2009 Flow Diagram

Supplementary Table S3. Psychosis studies
	Authors
	Category 
	N
	Participant characteristics
	Virtual Reality type
	Aim/Hypothesis
	Conclusions

	1. Atherton, S.  et al. (2016)
	Theory
	26
	Males reporting paranoid thinking in past month 
	HMD. 6-minute underground train journey. 
	Investigate idea that paranoia may be built upon negative view of the self. Manipulated self-esteem in individuals vulnerable to paranoia and considered the immediate effects on paranoia. 
	Low self-esteem contributory cause of paranoia.

	2. Brinkman, W. et al. (2011)
	Theory 
	a) 2
b) 24
	a) Male patients with either delusional disorder or schizoaffective disorder
b) Non-patients of University staff and students (20 = male, 4 = female)
	3D visor (40° diagonal field of view) with 3DOF tracker.
AVATARS in virtual bar with indoor and outdoor setting. 
	Manipulation of potential social environment stressors (ethnicity proportion and density of avatars) in VR bar in order to investigate psychotic experiences. Used measures of discomfort and physiological arousal to determine paranoia and social anxiety levels. 
	Patients covered smaller area of the bar, had higher levels of physiological arousal and subjective distress - suggests greater paranoia and social anxiety as well as greater cognitive/emotional strain in the VR situation. Most affected by gender (female) and ethnicity (other), however positioned themselves more closely to the avatars. 
 

	3. Broome, M. R. et al. (2013)
	Assessment 
	32
	Non-clinical volunteers of undergraduate and postgraduate students (23 = male, 9 = female)
	HMD and motion tracking system. 
Deprived urban setting.
	Builds upon research that has focused on the role of urban upbringing and social deprivation in the aetiology of psychosis. Investigates this by testing whether an urban VR scene (bus stop) provokes same paranoid responses as indoor scenes. 
	65.5% of participants experienced some persecutory ideation, suggesting VR is an effective tool and supporting the notion that urban factors play a role in the genesis and maintenance of psychotic experiences, due to VR exposure being able to induce such ideation. 

	4. da Costa, R. et al. (2004)
	Assessment 
	4 
- 1 person did not participate in  HMD I-glasses condition. 
	Diagnosis of schizophrenia according to DSM-IV. (3 = male, 1 = female)
	Computer and HMD I-glasses. Scene of example American city.
	Investigated the acceptance of VR in patients with schizophrenia, considering their interest and any potential problems when carrying out various tasks related to each level of performance from the cognitive model. 
	Participants found VR environment enjoyable and had the ability to navigate using the programme with no side effects. Suggests VR is an appropriate and engaging platform for future research and interventions. 


a) 20


a) Patients aged 16-35 with diagnosis of non-affective psychosis and a current persecutory delusion. (17 = male, 3 = female)


High sense of presence with no unpleasant/intrusive thoughts or emotions reported by both groups, suggesting VR technology can be safely used to create a realistic-feeling environment with individuals experiencing persecutory delusions. 

Persecutory ideation in VR was positively associated with higher persecutory ideation in the real world.

	

	6. Fornells-Ambrojo, M. et al (2015)
	Assessment
	a) 20
b) 20
	a) Patients aged 16-35 with diagnosis of non-affective psychosis and a current persecutory delusion. (All male)
b) Non-clinical  controls (age matched). (8 = male, 2 = female)
	CAVE. Neutral environment -Underground train ride with avatars. 
	(Secondary analysis of 2008 paper)
Considers how environmental factors relate to psychosis, and whether the on-going interaction helps to maintain psychotic symptoms. 
	Analysis suggested clinical participants are able to use a range of strategies when evaluating a potential interpersonal threat. 
When assessing threat, clinical participants are less likely to engage in active-hypothesis testing than non-clinical controls, instead being likely to use own affective state as evidence of persecution. 

	7. Fornells-Ambrojo et al (2016)
	Theory
	61
	Non-clinical volunteers
	CAVE
	Participants interacted with a pleasant avatar programmed to be responsive or non-responsive.
	This was a non-clinical pilot study. Higher paranoia was associated with greater distance from the avatar and with greater trust in the responsive avatar.

	8. Freeman, D. et al. (2014)
	Assessment
	106
	Individuals who had experienced a distressing assault within the previous month. (79 = male, 27 = female)
	HMD. 4-minute underground train journey.
	Investigated the validity of the use of VR and whether it can be used to provide accurate symptoms assessment with predictive ability. Assessed occurrence of paranoid (and PTSD) symptoms in individuals after experiencing a single neutral VR social environment to test this. 
	Symptoms of paranoia and PTSD in the VR environment predicted severity of these symptoms 6 months later (obtained through self-report and interviewer assessment). Suggests VR is a helpful assessment tool. 


121


Aged 21-50, had taken cannabis 1 or more times before, reported paranoid thoughts in last month.

	
	HMD. 5-minute underground train journey. 
	Aimed to determine whether cannabis causes paranoia, using THC (principal psychoactive ingredient of cannabis) to identify the cognitive mechanisms that underlie paranoia. Conducted a placebo-controlled trial using THC and assessed paranoia symptoms. 
	Found that THC significantly increased paranoia, negative affect, anomalous experience and reduced working memory. Increase in paranoia was accounted for by increases in negative affect and anomalous experiences. Use of VR enabled demonstration that THC triggers paranoid thoughts in vulnerable individuals. 

	10. Freeman, D. et al. (2014)
	Theory
	60
	Females experiencing paranoid thinking in past month
	HMD. Underground train journey.
	Focused on the idea that mistrust of others is related to perception of self as vulnerable, and that paranoia is associated with perceived lower social rank. Investigated this by using height as a proxy for social rank on paranoia (as it is an indicator of social status and authority), with participants taking one VR tube ride at own height and another taken at reduced height. 
	Reduced height significant lowered social comparison scores (more negative) and increased paranoia.  
Mediation tests showed that social comparison fully mediated the relationship between height and paranoia. 

Provides evidence that social status plays an important role in paranoid fears and that paranoia is built upon perceived self-vulnerability. 

	11. Freeman, D. et al. (2005)
	Theory
	30
	Survey respondents with range of paranoia scores. (Equal number of males and females)
	CAVE. Neutral library scene with 5 avatars. 
	The authors’ cognitive model of persecutory delusions was used to predict occurrence of paranoid thoughts in non-clinical participants in a VR environment. 
	Persecutory ideation seen amongst non-clinical subjects in a neutral environment and was predicted by higher levels of paranoia, timidity, hallucinatory experiences and sense of presence. Experience of persecutory ideation in VR was associated with having similar thoughts in real life, suggesting VR is a useful tool for examining real world experiences. 


40% of sample experienced paranoid thoughts, demonstrating that non-clinical subjects can also experience paranoid thinking and that it is not confined to those with severe mental health problems. 

Higher levels of catastrophising worry, worry style, perceptual anomalies and cognitive inflexibility all predicted paranoid thinking, demonstrating that paranoia involves emotional processes. 

	

	13. Freeman, D. et al. (2007)
	Assessment
	185
	Individuals from 3 separate studies: 100 = volunteers, 64 = university students, 21 = patients at high risk of developing psychosis.
	1 study used HMD, other 2 used CAVE.
	Considered the reliability and validity of the first state measure of paranoia: The State Social Paranoia Scale, by examining its psychometric properties.
All studies included in assessment followed outline of Freeman et al. '03. 
	Strong internal reliability of SPSS found in all 3 study populations. SSPS significantly correlated with scores from ratings obtained in the structured interviews of VR experience in all 3 study populations, suggesting it is a valid measure. 
Convergent and divergent validity was also revealed in analysis, overall suggesting SPSS is a suitable measure of persecutory ideation for research use. 


a) 30

b) 30


a) Volunteers with low non-clinical paranoia

b) Volunteers with high non-clinical paranoia


Delusions group was 12x more likely to report paranoia ideation in VR than the low non-clinical paranoia group. High non-clinical paranoia group were around 3x more likely to report paranoid ideation than low non-clinical group. 

	Step-change differences in levels of anxiety, worry, interpersonal sensitivity, depression, anomalies of experience and trauma history between groups, suggesting that non-clinical persecutory ideation and clinical paranoia are related experiences - supporting notion of paranoia as a spectrum. 

	15. Freeman, D. et al. (2003)
	Assessment
	24
	University students and staff with no history of mental illness. (Equal number of males and females.)
	CAVE. Neutral library scene with 5 avatars. 
	Investigated use of VR technology for understanding persecutory ideation. Examined whether participants experience persecutory thoughts about VR characters and if there are factors that predict the occurrence of such thoughts. 
	Participants attributed mental states to visual characters, suggesting that individuals in virtual environments believe computerized characters have intentions towards them. 
High interpersonal sensitivity (most significantly) and anxiety levels predicted higher levels of persecutory ideation in the VR environments, suggesting these two factors are central to feelings of vulnerability. 

 


Investigated whether a virtual avatar could be perceived as a real human by patients with schizophrenia, and whether an avatar could be applied to acquiring patients' behaviour characteristics in a short conversation situation. Participants had to approach avatar and answer questions/converse in order to assess interpersonal characteristics.


Interpersonal distance was negatively correlated with negative symptomology. 

	Behaviour of participants suggests perceived avatar as real, suggesting VR could prove a beneficial technique for training and assessment. 5 of 7 participants who experienced task twice decreased their interpersonal distance to the avatar and their verbal response times on second trial -  a training effect that could reflect participants becoming more comfortable. 

	17. Park, K. et al. (2009)
	Assessment
	a) 18
b) 15
	a) Female inpatients with paranoid schizophrenia (DSM-IV diagnosis, aged 18-45)
b) Female non-clinical controls
	HMD. 6 scenarios of common conversation situations.
	Aim was to investigate the use of Virtual Reality Functional Skills Assessment (VRFSA) for future use in a clinical trial. In addition investigated effectiveness of atypical antipsychotics to social competence in schizophrenia. 
	Significant differences between patient and control groups across all parameters, supporting the sensitivity of the VRFAS scale at detecting functional ability. Strong correlations to performance-based measurements (not the RCS self-report measure), overall supporting the use of VRFAS scale in future research. 

	18. Rus-Calafell, M. et al. (2013)
	Assessment
	12
	Clinically stabilized outpatients with schizophrenia or schizoaffective disorder. 
	Laptop with 3D glasses and headphones. Soskitrain programme. 
	Developed an integrated VR programme that focuses on the improvement of social skills of those with schizophrenia. Evaluated the relationship between patients' cognitive deficits, their sense of presence and their ratings of the SOSKITRAIN programme's acceptability. 
	High sense of presence, verisimilitude of VR environments and acceptability ratings of VR system amongst participants. 
Delayed verbal learning and processing speed both negatively correlated with sense of presence. Suggests that whilst the programme may be useful in further research, cognitive deficits modulate the sense of presence achieved. 


a) 64


a) Ultra high risk for psychosis young adult patients. (38 = male, 26 = female)


Higher levels of perceived ethnic discrimination in UHR group than controls - perceived ethnic discrimination correlated with persecutory ideation across participants (no relationship, predictor or otherwise specifically in UHR group). 

	Perceived ethnic discrimination was a predictor of persecutory ideation in non-clinical controls, suggesting that it does play a role in development of paranoia, outside of prodromal symptomology. 

	20. Sorkin, A. et al. (2006)
	Assessment
	a) 39
b) 21
	a) Male patients with schizophrenia 
b) Non-clinical controls (gender, age and education level matched)
	Computer with 3D glasses, head tracker, joystick. 
	Developed a multimodal VR environment that allows for the assessment and measuring of cognitive functions with the aim of improving diagnosis of schizophrenia. 
	Difference in performance profile enabled the separation of schizophrenia patients from controls - 85% successfully predicted. 

(Patients displayed increased error rate when using the rule, increased consecutive errors and large head rotation compared to controls. Patient group generally demonstrated decreased ability to ignore irrelevant information. However, patient group showed bigger improvements in RT and navigation speed.)

	21. Stinson, K. et al. (2010)
	Theory
	30
Exp. Group = 15, control = 15
	Individuals experiencing auditory hallucinations - occurring 1< times a day, occurring in social contexts. (20 = male, 10 = female)
	HMD. 4-minute underground train journey. 
	Investigated the role of cognition in triggering auditory hallucinations. 
Participants experience a neutral, non-threatening VR environment with avatars - experimental group instructed to focus on thoughts that precede their hallucinations, controls to focus on neutral thoughts. 
	93% of all participants were able to spontaneously identify cognitive antecedents of hallucination. No evidence that these cognitions were triggers of hallucinations. 
Occurrence and quality of hallucinations did not differ between groups.


Patients at high risk of psychosis.


Participants more likely to experience paranoid thoughts in real life also experienced unfounded paranoid thoughts about VR characters, provides validation of the methodology. 

	Persecutory ideation in the VR environment was associated with higher levels of anxiety, stress, interpersonal sensitivity, perseverative thinking style and immersion in VR, however no VR-induced distress (anxiety of intrusive thoughts) was reported. 

	23. Veling, W. et al. (2014)
	Theory 
	a) 17
b) 24
	a) Patients with first episode psychosis (age 18-40 years, DSM-IV diagnosis of schizophrenia or related.
b) Non-clinical controls (gender matched)
	3D visor with gamepad. Café with indoor and outdoor sections. 
	Investigated the feasibility and any possible negative side effects of exposure to different virtual social risk environments in those who have experienced psychosis. Population density and ethnicity of avatars were manipulated to create these social risk environments. 
	Both groups frequently reported paranoid ideation and paranoia in real world correlated with experiences of paranoia in VR - suggests feasible to use VR in research of psychosis. 
Patient group kept smaller distance to avatars than the healthy controls, and also showed higher GSR in VR environments with higher proportion of avatars of different ethnicity to own. 


a) 55

b) 20

c) 42


a) Patients with psychotic disorder (42 = male, 13 = female)

b)Patients at ultra high risk for psychosis (7 = male, 13 = female) 

c) Siblings of patients with a psychotic disorder (no psychotic episodes themselves) (23 = male, 19 = female)

d) Controls with a negative (first-degree family) history of any psychotic disorder. (25 = male, 28 = female)

	
	HMD, gamepad for movement. Bar environment.
	Investigated sensitivity to environmental social stress as a mechanism of psychosis. Participants walked 5 times in a VR bar with different levels of environmental social stress (Virtual social stressors were population density, ethnic density and hostility). 
	Paranoia and subjective stress increased with the degree of environmental social stress. More paranoia and distress in social environments was associated with high psychosis liability, pre-existing minor affective symptoms and (to lesser degree) psychotic symptoms. Pre-existing symptoms were shown to have a stronger impact on paranoia and distress when environmental social stress level increased. 


a) 23


a) Patients with schizophrenia (DSM-IV diagnosis) from outpatient clinic


Investigated features of social behaviours of patients with schizophrenia using a multi-party conversation task.


Participants watched leading avatar significantly longer than the aiding avatar, however looked at leading avatar a bit less and aiding avatar a bit more in negative situations, possibly due to the experience of stress (from the negative situation) causing them to employ a coping strategy. 

Less reasoning amongst the patient group was associated with less focus on lead avatar,  suggesting that accurate reasoning is a key component in social interaction. 

	Both groups took longer to start speaking in negative situations, contrary to prior results. Patient group took longer to start speaking in positive and negative situations.  

	26. Han, K. et al. (2012)
	Theory
	a) 30 
b) 30
	a) Patients with schizophrenia (DSM-IV diagnosis) 
b) Non-clinical controls (age and gender matched)
	Beam projector, with speakers and joystick. Bus journey task. 
	Investigate cognitive flexibility using a VR task. 
	Overall patient group was much less cognitively flexible than controls.  
Non-flexible patients experienced greater stress during decision making, but more satisfaction in their decisions. 
Patient negative symptomology negatively correlated with decision-making time - possible due to the making of quick judgements to avoid prolonged feelings of stress.

	27. Kim, K. et al. (2007)
	Theory
	a) 30 
b) 30
	a) Inpatients diagnosed with schizophrenia
b) Controls (broadly matched for gender, age and attitude to VR situation)
	PC with projection screen, joystick
	Considered the use of VR in social training - determine whether VR can be used to measure social skills and social perception and which VR parameters are related to symptoms of schizophrenia. VR environments involved non-verbal and verbal social cues, as well as happy, sad, or angry situations in order to assess. 
	Schizophrenia group showed poorer social perception ability than non-clinical group. 
Patient group found recognition of negative emotions more challenging than that for positive emotions. 
Severity of patient symptomology correlated with increased difficulty in emotion recognition. 


a) 13


a) Patients (8 = male, 5 = female)


Propose a VR system for the multi-modal assessment of the cognitive ability of people with schizophrenia. 

The system provides multimodal stimuli (eg. visual and auditory stimuli) to the patient which they must interpret and react to, which allows for the evaluation of the patient's multimodal integration and WM integration abilities


Opening door and navigation performance was better in control group than patient group. Perseverance seen in patient group, particularly when distractors introduced. 

	Task performance parameters significantly correlated with WCST and SPM, suggesting it is a valid and useful neuropsychological test measure. 

	29. Park, I. et al. (2009)
	Theory
	a) 27
b) 27
	a) Patients hospitalized for schizophrenia
b) Non-clinical  controls (age and gender matched)
	HMD. Room with avatar in distance.
	Used a social encounter task to investigate dysfunctional emotional processing in individuals with schizophrenia. Sought to explain relationship between emotional perception and response in social interaction. 
	Both groups demonstrated expected decreases in valence scores from happy, neutral to angry conditions - patient group scored significantly lower than controls for valence in angry condition. Happy and angry conditions produced significantly higher arousal scores than neutral condition in both groups - patient group scored significantly lower than controls for arousal in angry condition. 

No relief of anxiety was observed in patient group from encounters with neutral/happy avatars (unexpected, novel finding) and trait anxiety was most likely to affect state anxiety responses in the various conditions. 

Suggests that schizophrenia patients experience deficient emotional perception of anger - impairment of negative facial affect. 


a) 30 


a) Patients with schizophrenia (DSM-IV diagnosis) 


Patient group stood further away from avatars and had larger angles of head orientation than controls, suggesting increased deviated eye gaze -possibly reflecting the discomfort of close interpersonal situation, or impaired cognitive skill (sensory gating).  

Negative symptomology was inversely correlated with distance from angry avatars, but not with happy avatars. 

	Male patients interacted more closely with avatars than female patients, and also showed no significant difference in distance according to avatar’s emotions - suggests gender differences in social functioning. 

	31. Park, S. et al. (2014)
	Theory
	a) 27
b) 30
	a) Outpatients with schizophrenia (DSM-IV) diagnosis
b) Non-clinical controls (age and gender matched)
	 Unclear.
	Used VR tasks that simulate complicated social situations to investigate the level of intimacy formation and effect that intimacy has on social decision in those with schizophrenia. 
	Patients intimacy scores were significantly higher than controls for distant avatars, and had significantly smaller increases in acceptance rate for intimate vs. distant avatars. Patients also refused more of the challenging requests than did control (particularly if stronger self-esteem), overall suggesting those with schizophrenia have an emotional perception and social decision-making deficit. 

	32. Salgado-Pineda, P. et al. (2016)
	Theory
	a) 27
b) 32
	a) Right-handed patients with schizophrenia (DSM-IV diagnosis) 
b) Right-handed non-clinical controls (age, gender and IQ-matched)
	VR glasses (fMRI-safe), with joystick.
	Used a VR spatial navigation task to examine hippocampal function, with the aim of assessing task-related activations and deactivations associated with schizophrenia (using fMRI). 
	Patients required more time to memorize VR city environment and showed lower navigational efficiency. 
Activations in widespread brain areas, including hippocampus, parahippocampal gyrus (bilaterally) and several neocortical regions (retrosplenial cortex, PFC), however patient group showed reduced activity in left DLPFC, left occipital and left temporal cortex.  Supports notion of task-related hypofrontality in schizophrenia patients. 


a) 16


a) Inpatients with schizophrenia (DSM-IV diagnosis)


Patient showed impaired performance compared to controls, with positive symptoms in schizophrenia patients positively predicting virtual maze performance - stronger symptoms predicted worse performance.

Broadly similar pattern of brain activations during virtual learning maze task in both groups, however, controls showed significantly stronger activations in right hemisphere task-relevant regions.

Patient group displayed weaker activity changes during virtual maze learning, as well as a differing course of activation across trials.

	Activity in the right-sided precuneus positively correlated with psychotic symptoms and virtual maze errors. 

	34. Sorkin, A. et al. (2008)
	Theory
	a) 43
b) 29
	a) Patients with schizophrenia (23 inpatients, 20 outpatients)
b) Non-clinical controls (age, education and gender-matched)
	HMD. Residential neighbourhood, shopping centres and street market environment. 
	Used a VR environment to measure the distortion in reality perception in patients with schizophrenia. Participants had to navigated a VR environment were they were asked to detect incoherencies (eg. a cat barking or a tree with red leaves)
	88% of patients differed significantly from control group performance, showing difficulties in detecting incoherent stimuli (greatest difficulty in audio-visual incoherencies). Poor performance correlated with presence of hallucinations. 

	35. Valmaggia, L. et al. (2015)
	Theory
	a) 64
b) 43
	a) Patients ultra high risk for psychosis (38 = male, 26 = female)
b) Non-clinical controls (20 = male, 23 = female)
	HMD. 5-minute London Underground train journey.
	Aimed to establish whether previous experience of bullying is associated with higher levels of paranoid ideation using a VR environment. 
	History of bullying was associated with higher levels of paranoid ideation (independent of clinical status).
UHR group reported significantly higher levels of bullying victimization experiences and were more likely to experience paranoid ideation.
Possible influence of bullying experience on cognitions, influencing the development of psychotic symptoms.  


a) 64


a) Patients ultra high risk for psychosis (38 = male, 26 = female)

b) Non-clinical controls (20 = male, 23 = female)


UHR group reported higher levels of social defeat than controls and were more likely to make paranoid appraisals of VR experience. (In UHR group) social defeat level was a significant predictor paranoid ideation in VR. 

	Positive and disorganized symptom severity positively correlated with paranoid appraisals, raising possibility that attenuated positive symptoms mediates the relationship between social defeat and paranoid ideation. 

	37. Chan, C. et al. (2010)
	Treatment
	29
Intervention group = 14, Control = 15
	Older adults with chronic schizophrenia (60 years old and older, schizophrenia more that 20 years diagnosed using DSM-III) with moderate level of cognitive impairment (MMSE score of 15-23)
	IREX - 2D programme, participants stand/sit in demarcated area, large screen display. Animations responsive to participant's movement. 
	Investigate the effects of a 10-week cognitive training programme for older adults with chronic schizophrenia - 'ball and bird' and 'shark bait' fluid-intelligence based activities. 
	Training significantly improved the overall cognitive functioning (with no significant cybersickness symptoms) compared with no treatment; possibly due to practice engaging and using attentional processes in the VR task (although whilst repetition and memory improved, attention did not - believed to be due to the ceiling effect of the Cognistat subscale used).
Treatment improved participant's volition to engage with the programme, suggesting familiarity with an activity can increase motivation to engage. 


30


Delusion conviction, paranoia conviction and distress, and real-world situation distress ratings reduced in VR CBT group compared to VR exposure group.

	

	39. Ku, J. et al. (2007)
	Treatment
	10
	Patients with schizophrenia diagnosis (5 = male, 5 = female)
	Projection screen, with joystick.
	Used VR environments to train and develop conversational skills in people with schizophrenia s in specific situations. Hypothesised that this technique could overcome the shortcomings of or complement conventional role-playing techniques. 
	Presence was negatively correlated with emotional withdrawal symptom, suggesting effects of VR interventions may vary with disease severity. 
Negative correlation between social presence score and silence-breaking times - silence-breaking was also related to patients' symptoms concerning conversation flow. 
Suggest symptom variation in regard to emotion is a key factor in conversation ability. 


91 


SST-VR showed greater interest and motivation in the training than SST-TR. 

Significant improvements in social skills seen in both groups - SST-VR group particularly showed improvement in conversational skills, and SSTTR showed particular improvement in vocal and non-verbal skills. 

	Suggests SST-VR enhanced reciprocal interaction skills, and SST-TR enhanced unidirectional interaction skills. 

	41. Rus-Calafell, M. et al. (2012)
	Treatment
	1
	30 year old female with established schizophrenia diagnosis. 
	Laptop with 3D glasses and headphones. Soskitrain programme. 
	Case study of a 30 year old woman with an established case of schizophrenia using an integrated VR programme in social skills training (SST) and evaluated its effectiveness. 
	Improvements in social behaviour, negative symptoms and overall psychopathology. Participant found programme design of practising components first in a VR environment before implementing in real world to be useful, as enabled her to build up confidence. Generalizability of improvements made to patient's daily life. 

	42. Rus-Calafell, M. et al. (2014)
	Treatment
	12
	Outpatients with schizophrenia or schizo-affective disorder (DSM-IV diagnosis). 
(7 = male, 5 = female)
	Laptop with 3D glasses and headphones. Soskitrain programme. 
	Used a VR integrated programme as a technique to improve social cognition and improve the daily lives of people with schizophrenia. Hypothesised that the intervention would lead to improvements in social cognition and performance, as well as generalisation of the learned responses into the everyday lives of patients. 
	Participants reported high degree of treatment satisfaction, acceptance and perceived benefits.
Significant decrease in negative symptomology, psychopathology and social improvement following treatment. Improvement in social skill mastery following treatment. These gains were maintained at 4-month follow up, however initial post-treatment improvements in social discomfort and social anxiety were not maintained. 

	43. Ruse et al (2014)
	Assessment
	105
	51 people with schizophrenia, 54 non-clinical controls
	Unclear but may be HMD
	Aim to use VR to assess functional capacity: Virtual Reality Functional Capacity Assessment Tool (VRFCAT). The authors aimed for a better assessment of real-world cognitive functioning.
	The authors argue the computerised tool shows promise to measure functional abilities.

	44. Keefe et al (2016)
	Assessment
	333
	167 patients with schizophrenia, 166 non-clinical controls
	Unclear but may be HMD
	Aim to use VR to assess functional capacity: Virtual Reality Functional Capacity Assessment Tool (VRFCAT). The authors aimed for a better assessment of real-world cognitive functioning.
	It is argued that the VRFCAT provides a reliable and sensitive measure of functional capacity.
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