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Legend 

 

Sign: Meaning:  
 
N/S 

Not Specified. The information could not be found in the main manuscript, additional 
files, referenced studies published in English or through online searches. 

 
(N/S) 

 
Unclear whether the VR setup uses the given data point 

 
* 

The information was not available in the publication. Information found in references or 
through online searches.   

 
Explanation & 
comments of 
fields 

 

 
Ease of 
information 
availability  

Scoring key: 
All relevant information in the publication = 1  
All relevant information in the publication and referenced publications/websites = 2  
All relevant information found through internet and library searches = 3  
All relevant information could not be found = 4  
 
All relevant information three points:  

 
1) A description of how VR was used in therapy (e.g. presence of a therapist) and how 
much VRET was administered 
 
2) A description of the hardware used, including: Visual output device, auditory output 
device, interaction device, and tracking 
 
3) A description of the software used, including: The virtual environments (or 
screenshots), interaction elements, customizability (during or before immersion), 
movement and any auxiliary software that the therapist used during exposure (e.g. 
casting a live view of the pat  

Visual feedback - 
Resolution 

Resolution pr. eye.  



Agoraphobia

Authors Study Design Population (N analysed) VRET Amount (Amount of sessions x Amount of minutes) Total treatment amount (Amount of sessions x Amount of minutes) Treatment principles Visual feedback Auditory feedback Interaction medium Tracking System specifications Context Application Virtual Environments Interaction elements Auxilary control software Engine Ease of information availability 

Lundin et al. 2021 One arm feasibility trial

Total N: 12
Male N: 3
Female: 9
Average age: 40 Most session were devoted to exposure with VR, but N/S amount 10-12x60 min (m=11.5)

Treatment methods: 
Exposure based on inhibitory learning theory
Psychoeducation 

Treatment principles: One environment was based on empirically-supported CBT protocols for SAD

Ref: Hope, D. A., Heimberg, R. G., & Turk, C. L. (2019). Managing social anxiety: A cognitive- behavioral therapy approach (3rd ed.). 
New York, NY: Oxford University Press.

HMD: HTC Vive
Display type: OLED*
Resolution: 1080x1200*
Refresh rate: 90*
FoV: 93*

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 3-DoF

CPU: N/S 
GPU: GeForce GTX 1080
RAM: N/S

Physical context: Patients met weekly at the clinicians office

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: 
Feared bodily symptoms were sometimes induced before VR exposure Name: N/S 

Version: N/S
Type: 360-degree video

Amount: 6

Description:
1. Subway carriage
2. Walking tunnel
3. Train station
4. An elevator
5. An auditorium
6. A tall bridge
 
Screenshots provided: Yes, not of all environments

Movement: No
Visible body: N/S
Interactible elements: No

Pre-immersion customizability:
Environments had 3 to 7 perspectives of variying difficulty

Live controllable elements: The therapist could adjust sound level, add unspecified stressors and change environments via a computer
Live view: Yes, on a computer N/S 3

Shin et al. 2021 RCT

Total N: 54
Male N: 20
Female: 34
Average age: 36.3 N/S, but in 2 out of 4 steps of the application.

Minimum 12x15-30 min
Patients were allowed to engage in more sessions if they wanted to.

Treatment methods: 
Exposure based on inhibitory learning theory
Psychoeducation 

Treatment principles: One environment was based on empirically-supported CBT protocols for SAD

Ref: Hope, D. A., Heimberg, R. G., & Turk, C. L. (2019). Managing social anxiety: A cognitive- behavioral therapy approach (3rd ed.). 
New York, NY: Oxford University Press.

HMD: Samsung Galaxy 8+ in GearVR
Display type: LCD
Resolution: 1480x720*
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Built-in Galaxy8+
DoF: 3-DoF

CPU: N/S 
GPU: N/S
RAM: N/S

Physical context: Patients conducted the self-led therapy from home

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: 
The therapy was self-led from start to finish and included a virtual therapist who 
guided through all treatment elements

The virtual therapist would appear in certain scenarios and guide the patient in 
relaxation exercises Name: N/S 

Version: N/S
Type: 360-degree video with rendered elements

Amount: 7

Description:
1. Theater
2. Elevator
3. Subway
4. Riding a car
5. On a plane
6. On a carousel
7. Grocery store
 
Screenshots provided: Yes, not of all environments

Movement: No
Visible body: N/S
Interactible elements: No

Pre-immersion customizability:
Each environment had 2-3 versions, varied by amount of persons present and length. 
Each environment also had a version without therapist guidance. 

Live controllable elements: The therapist could adjust sound level, add unspecified stressors and change environments via a computer
Live view: Yes, on a computer N/S 2

Botella et al. 2007 RCT

Total N: 37
Male N: 11
Female: 26
Average age: 34.7 6 x N/S min. 10 x 60 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring
Relaxation training 

Treatment principles: Based on Clark’s cognitive component and Barlow’s interoceptive and
situational exposure component 

Ref1: Salkovskis, P.M., & Clark, D.M. (1991). Cognitive therapy for panic disorder. Journal of Cognitive Psychotherapy, 5, 215–226.

Ref2: Barlow, D.H., & Craske, M.G. (1994). Mastery of your anxiety and panic (MAPII). Albany, New York: Gray- wind Publications.

HMD: V6
Display type: LCD 
Resolution: 640x480*
Refresh rate: 60Hz*
FoV: 60*

Type: Headphones
Model: Built-in Sennheiser HD25*
Directional sound: N/S
Noise cancellation: N/S

Type: Mouse
Model: N/S

Model: Intertrax 2
DoF: 3*

CPU: Pentium 3, 1 ghz otherwise N/S*
GPU: N/S, 64 mb
RAM: 256 mb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Panic-Agoraphobia
Version: N/S
Type: Rendered

Amount: 6

Description: 
A neutral training room
A house with an elevator
A subway with nine different stations 
A bus with two different trips
A shopping mall consisting of two floors connected by an escalator
A long dark tunnel

Screenshots provided: Yes

Movement: Yes, using mouse 
Visible body: N/S
Interactible elements: Push elevator buttons, take and look at objects. Buy goods*. 

Pre-immersion customizability: Number of people present, length of subway trips, problems with the credit card, the elevator stopping between two floors.
Conversations with anxiogenic content*. Blocked aisles* 

Live controllable elements: Visual effects indicating tunnel vision, blurred vision and double vision. Auditory effects indicating palpitations and breathing 
difficulties with three levels of intensity.

Live view: Yes 3DIVE 3

Choi et al. 2005 RCT

Total N: 40
Male N: 20
Female N: 20
Average age: 36.2 3 x 30 min. 5 x 150 min.

Treatment methods:
Exposure
Psychoeducation
Cognitive restructuring 
Relaxation techniques 

Treatment priciples: 
Treatment followed the protocol of Experiential cognitive therapy (ExCT)

Ref: Vincelli, F., Choi, Y.H., Molinary, E., et al. (2000). 
Experiential cognitive therapy for the treatment of panic disorder with agoraphobia: definition of a clinical protocol.
CyberPsychology & Behavior 3:375–385.

HMD*: The Sony Glasstron PLMA55*
Display type: LCD* 
Resolution: 800x255*
Refresh rate: 50-60 hz*
FoV: 30

Type: Headphones*
Model: Sony Glasstron PLM-A55 built-in (N/S)*
Directional sound: N/S
Noise cancellation: N/S

Type: Headrotation and two-button joystick*
Model: Joystick - part of the Thunder 600/C 
virtual reality system (Otherwise: N/S)

Model: InterSense InterTrax 30*
DoF: N/S*

CPU: 600 mhz*
GPU: Matrox G400 Dual Head, 32 Mb WRam*
RAM: Model N/S, 64 mega RAM*

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: VRPD (Self-developed)*
Version: N/S
Type: Rendered*

Amount: 4*

Description:
An elevator*
A supermarket in which the patient can shop*
In a train that moves between stations*
A large square with a medieval church, buildings, and a pub are located*

Screenshots provided: Yes, in referenced material. 

Movement: Yes, N/S*
Visible body: N/S
Interactible elements: The subjekt can pick up objects and pay for them at the cash register.*

Pre-immersion customizability: The therapist can define the length of the VR, it's end, and the number of virtual subjects (from none to a crowed)*

Live controllable elements: N/S

Live view: N/S N/S 4

Malbos et al. 2013 RCT

Total N: 19
Male N: 7
Female N: 12
Average age: 44.1 8 x 50-60 min. 10 x 90 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation (in one treatment arm)
Cognitive restructuring (in one treatment arm)

Treatment principles: The VR exposure followed standard recommendations for the delivery of 
therapeutic exposure and desensitisation

Ref1: Barlow DH (2007) Clinical Handbook of Psychological Disorders. New York: The Guilford Press.

Ref2: Marks I (1987) Fears, Phobias and Rituals. Oxford: Oxford University Press

Ref3: Vincelli, F., Choi, Y.H., Molinary, E., et al. (2000). 
Experiential cognitive therapy for the treatment of panic disorder with agoraphobia: definition of a clinical protocol.
CyberPsychology & Behavior 3:375–385.

HMD: Virtual Realities HMD 42 Pro
Display type: OLED
Resolution: 800 × 600
Refresh rate: N/S
FoV:  42

Type: Headphones
Model:  Virtual Realities HMD 42 Pro (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Steering wheel
Model: Logitech Momo

Model: N/S
DoF: 3

CPU: Intel I7, otherwise N/S
GPU: ATI M7740, 1 gb 
RAM: 4 Gb DDR2 

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 9

Description: 
A valley (for training purposes)
A town square with a building featuring lifts of different size
A supermarket in a mall with the possibility of standing in a queue
Bridges in the Australian outback
A subway station with a working train
An underground car park
A cinema with a viewable movie
An airplane with all flight procedures
A highway with tunnel/traffic jam where the participants can drive a car.

Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: Open/close doors, grabbing objects, objects and avatars reacting to the user’s presence 

Pre-immersion customizability: Number of virtual passengers or crowds, increased queue length, turbulences, technical difficulties

Live controllable elements: The therapist could simulate the onset of an internal cue: Heartbeat sounds/breathing sounds at different speeds, and visual 
disturbances.

Live view: N/S Cryengine 1

Meyerbroeker et al. 2011 Quasi-experimental

Total N: 46
Male N: N/S
Female N: N/S
Average age: N/S (Between 18 - 65) 6 x N/S min. 10 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: Treatment based on the protocol from Craske and Barlow

Ref: Craske, M.G. & Barlow, D.H. (2007). Mastery of your Anxiety and Panic. Therapist Guide. 
Fourth Edition. University Press: Oxford

HMD: nVisor (Version N/S)
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV:  N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: WorldViz PPT
DoF: N/S

CPU: N/S
GPU: Nvidia FX 1400 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: N/S

Description: N/S

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Meyerbroeker et al. 2013 RCT

Total N: 46
Male N: N/S
Female N: N/S
Average age: N/S (Between 18 - 65) 6 x N/S min. 10 x 60 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring 

Treatment principles: Treatment based on the protocol from Craske and Barlow

Ref: Craske, M.G. & Barlow, D.H. (2007). Mastery of your Anxiety and Panic. Therapist Guide. 
Fourth Edition. University Press: Oxford

HMD: nVisor SX (Version N/S)
Display type: LCOS*
Resolution: 1280 x 1024*
Refresh rate: N/S
FoV:  60*

Type: Wall mounted speakers
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: InterSense Inertia Cube 
motion tracker (Specific model 
N/S) / WorldViz PPT
DoF: N/S

CPU: Intel Xenon, otherwise N/S
GPU: Nvidia Quadro FX4800 
RAM: N/S

Physical context: N/S

Space used/required: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 7

Description: 
Supermarket
Subway station
Italian restaurant with a bar annex
Town center
Open square
Market place
Public building with large open spaces and different floors and a café on the ground floor

Screenshots provided: No

Movement: Unclear. Patients could enter and descent the subway
Visible body: N/S
Interactible elements: Unclear. Patients could wait in line in the supermarket. 

Pre-immersion customizability: The amount of people in the environments could be manipulated from zero to crowded.

Live controllable elements: N/S

Live view: N/S N/S 4

Pelissolo et al. 2012 RCT

Total N: 92
Male N: 28
Female N: 64
Average age: 37 12 x N/S min. 12 x 60 min.

Treatment methods:
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: Kaiser Pro View 60
Display type: LCD*
Resolution:: 640x480* 
Refresh rate: N/S
FoV: 60

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Space used/required: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 12

Description: 
Subway related scenes
Walking in tunnels 
Elevator and tunnels
Shopping in a supermarket
Car driving on a road in a lonely countryside and near a ravine
Travelling on a plane
Entering and sitting in a movie theatre
Car driving in a lonely town
Car driving in a tunnel and stopped by an accident
Travelling by bus in a lonely town
Being caught in a sensorial conflict (derealization inducing VRET scenario)
Crowded street scenes and subways.

Screenshots provided: Yes

Movement: Yes, either by the therapist or the patient
Visible body: N/S
Interactible elements: It was possible to check out at the cash register. Otherwise N/S.

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: Yes N/S 4

Pérez-Ara et al. 2010 RCT

Total N: 29
Male N: 6
Female N: 23
Average age: 32.8

max 6 x 50 min. in VR interoceptive exposure group

6 x 25 min. in interoceptive exposure group Max 8 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: Treatment included application of a CBT program adapted from Barlow's group, Clark's group and Botella's 
group.

Ref: Botella, C. et al. (2007) ‘Virtual reality exposure in the treatment of panic disorder and agoraphobia: A controlled study’, 
Clinical Psychology and Psychotherapy. Bognor Regis: John Wiley and Sons, Limited, 14(3), p. 164. 

HMD*: V6*
Display type: LCD* 
Resolution: 640x480*
Refresh rate: 60Hz*
FoV: 60*

Type: Headphones*
Model: Sennheiser HD25*
Directional sound: N/S
Noise cancellation: N/S

Type: Mouse
Model: N/S

Model: InterTrax 2*
DoF: 3*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Space used/required: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Panic-Agoraphobia
Version: N/S
Type: Rendered

Amount: 6

Description: 
A neutral training room*
A house with an elevator*
A subway with nine different stations*
A bus with two different trips*
A shopping mall consisting of two floors connected by an escalator*
A long dark tunnel*

Screenshots provided: Yes, in referenced material*

Movement: Yes, using mouse* 
Visible body: N/S
Interactible elements: Push elevator buttons, take and look at objects. Buy goods*. 

Pre-immersion customizability: Number of people present, length of subway trips, problems with the credit card, the elevator stopping between two floors. 
Blocked aisles. Conversations with anxiogenic content*. 

Live controllable elements: Visual effects indicating tunnel vision, blurred vision and double vision. Auditory effects indicating palpitations and breathing 
difficulties with three levels of intensity.*

Live view: Yes* 3DIVE* 4



Social Anxiety Disorder

Authors Study Design Population (N analysed) VRET Amount (Amount of sessions x Amount of minutes) Total treatment amount (Amount of sessions x Amount of minutes) Treatment principles Visual feedback Auditory feedback Interaction medium Tracking System specifications Context Application Virtual Environments Interaction elements Auxilary control software Engine Ease of information availability 
Generalized

Arnfred et al. 2022 Protocol for RCT
N/A
(Treats both SAD and Agoraphobia) 8x45 min 14x120 min

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: Treatment will be administered according to a manual adapted to the approach of Turk & Graske.
Treatment will be conducted in groups with both agoraphobia and SAD patients.

Ref: 
Turk CL, Heimberg RG, Magee L. Social anxiety disorder. In: Barlow DH, ed. 
Clin handb psychol disord a step- by- step treat man. London: Guilford Press, 2008: 123–63.

Graske MG, Barlow DH. Panic disorder and agoraphobia. In: Barlow DH, ed. 
Clin handb psychol disord. 4th ed. New York: The Guilford Press, 2008: 1–65.

HMD: Oculus Go
Display type: LCD*
Resolution: 1280×1440*
Refresh rate:  60-72*
FoV: 101*

Type: Headphones
Model: N/S
Directional sound: N/S
Noise cancellation: Yes

Type: N/S
Model: N/S

Model: Built-in Oculus Go
DoF: 3-DoF

CPU: Quad-core Kryo (2 x 2.15 GHz, 2 x 1.59 GHz) 
GPU: Adreno 530 
RAM: 3gb

Physical context: Group therapy with 8-9 patients and 2 therapists

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: Imitating interaction through unsolicited attention
from the virtual environment and genereric behavior to simulate responses to the actions of the patient.

Name: N/S 
Version: N/S
Type: 360-degree video

Amount: 13

Description:
1. In line in a supermarket. 
2. A crowded shopping centre 
3. A party. 
4. A formal meeting and giving a presentation 
5. A job interview. 
6. A university canteen with young adults
7. A canteen in a work setting.
8. Entering an auditorium 
9. Leaving your apartment
10. Waiting for and taking the bus 
11. Crossing a bridge in car 
12. An elevator 
13. Flying in a commercial aeroplane
 
Screenshots provided: Yes and links to video recordings.

Movement: No
Visible body: N/S
Interactible elements: No

Pre-immersion customizability: All environments had 4-6 six versions of difficulty

Live controllable elements: No
Live view: No N/S 2

Zainal et al. 2022 RCT pilot

Total N: 44
Male N: 10
Female N: 34
Average age: 23 1-8x25-30 min 1-8x60 min (m=3.55)

Treatment methods: 
Graduated exposure with the goal of habituation 
Psychoeducation 
Cognitive restructuring

Treatment principles: The protocol was largely based on Clark and Solkovskis cognitive behavioral model + selected prinicples of inhibitory learning theory:
violation expectancy, deepened extinction and variability. 

Ref: 
Clark, D., & Salkowskis, P. (2009). Panic disorder. Manual for Improving Access to Psychological Therapies (IAPT) High Intensity CBT Therapists. 
Craske, M. G., & Simos, G. (2013). Panic disorder and agoraphobia. In Simos, G., & Hofmann, S. (eds), CBT for Anxiety Disorders: A Practitioner Book (pp. 3–24). Wiley-Blackwell.

HMD: Pico Goblin
Display type: LCD
Resolution: 1280×1440
Refresh rate: 70
FoV: 92

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Built-in Pico Goblin
DoF: 3-DoF

CPU: Quad-core Kryo (2 x 2.15 GHz, 2 x 1.59 GHz) 
GPU: Adreno 530 
RAM: 3gb

Physical context: Patients met in a lab with a research assistant who assisted with technical aspects,
but no therapist was present during treatment. Instead, audio with psychoeducation etc., was played 
in the VR application.

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: 
Patients were instructed to connect emotionally with avatars and environments.
Patients were instructed to interact with avatars according to the scene.

The exposure graduation was based on a SUD rating integrated into the VR experience.

Name: N/S 
Version: N/S
Type: 360-degree video

Amount: 2

Description:
1. Dinner party
2. Job interview
 
Screenshots provided: Yes

Movement: No
Visible body: N/S
Interactible elements: Lack of voice output from patient
would initiate the virtual therapist to prompt the patient.

Pre-immersion customizability:
Job interview had 7 scenes with different tasks and increasing difficulty. 

Dinner party had 6.

Live controllable elements: The research assistant could change scenes depending on SUD ratings.
Live view: Yes, on a tablet N/S 1

Hur et al. 2021
Comperative fMRI study

Total N: 25
Male N: 15
Female N: 10
Average age: 23 6 x N/S min. 6 x N/S min. (VR = total treatment)

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: N/S

HMD: HTC VIVE Pro*
Display type:  AMOLED* 
Resolution: 1440 x 1600*
Refresh rate: 90 hz*
FoV: 110*

Type: Headphones
Model: HTC VIVE Pro built in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 6*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S 

VR specific treatment techniques: Researchers were present in case of panic attacks or extreme anxiety.

Unclear if the reseachers present acted as supportive therapists or
only assisted with technical issues. 

Patients first entered an introduction stage where they got used to VR and a voice guided them to relax.

Name: N/S
Version: N/S
Type: Rendered

Amount: 1 

Description: Classroom with 7-8 people in which the patient must introduce him/herself

Screenshots provided: Yes in referenced material - which also contains links to video material

Movement: N/S
Visible body: Yes
Interactible elements: N/S

Pre-immersion customizability: 3 levels of difficulty.

As the level increased, the attitudes of the people who listened to the participant’s introduction became more distracted and would 
interrupt the patient.

Difficulty was decided by the patient, but all patients had to start at the easiest difficulty. 

Live controllable elements: N/S

Live view: N/S N/S 4

Lee et al. 2021
Comperative fMRI study

Total N: 28
Male N: 9
Female N: 19
Average age: 23 6 x N/S min. 6 x N/S min. (VR = total treatment)

Treatment methods: 
Graduated exposure with the goal of habituation*
Psychoeducation*

Treatment principles: N/S

HMD: HTC VIVE Pro*
Display type:  AMOLED* 
Resolution: 1440 x 1600*
Refresh rate: 90 hz*
FoV: 110*

Type: Headphones
Model: HTC VIVE Pro built in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 6*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S 

VR specific treatment techniques: Researchers were present in case of panic attacks or extreme anxiety.

Unclear if the reseachers present acted as supportive therapists or
only assisted with technical issues. 

Patients first entered an introduction stage where they got used to VR and a voice guided them to relax.*

Name: N/S
Version: N/S
Type: Rendered

Amount: 1 

Description: Classroom with 7-8 people in which the patient must introduce him/herself

Screenshots provided: Yes in referenced material - which also contains links to video material

Movement: N/S
Visible body: Yes
Interactible elements: N/S

Pre-immersion customizability: 3 levels of difficulty.

As the level increased, the attitudes of the people who listened to the participant’s introduction became more distracted and would 
interrupt the patient.

Difficulty was decided by the patient, but all patients had to start at the easiest difficulty. 

Live controllable elements: N/S

Live view: N/S N/S 4

Anderson et al. 2013 RCT

Total N: 97
Male N: 37
Female N: 60
Average age: 39 4 x max 30 min. 8 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: Treatments was administered according to a manualized
protocol

Ref: Anderson, P. L. et al. (2005) ‘Cognitive behavioral therapy for public-speaking anxiety using virtual reality for exposure’, 
DEPRESSION AND ANXIETY, 22(3), pp. 156–158. doi: 10.1002/da.20090.)

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate:  N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: VEs were manipulated according to the patients fear hierarchy

Name: N/S
Version: N/S
Type: N/S

Amount: 2

Description:
A classroom 
An auditorium

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Audiences could be made to appear interested, bored, supportive, hostile, distracted, with phones ringing. 
They could also pose questions (Standardized or using terapist voiceover). 
Unclear if these elements could be triggered during exposure exercises. 

Live controllable elements: N/S. See above.

Live view: N/S N/S 4

Bouchard et al. 2017 RCT

Total N: 59
Male N: 17
Female N: 43
Average age: 34.5 7 x 20-30 min. 14 x 60 min. 

Treatment methods: 
Exposure with the goal of developing new, non-threatening and adaptive interpretations of feared social
situations
Psychoeducation
Cognitive restructuring

Treatment principles: Teatment was adapted from the model and approach of Clark & Wells

Ref: Clark DM, Wells A. A cognitive model of social phobia. In Social Phobia: Diagnosis, Assessment and Treatment 
(eds RG Heimberg, MR Liebowitz, DA Hope, FR Schneier): 69–93. Guilford Press, 1995.

HMD: eMagin Z800 
Display type: OLED* 
Resolution: 800x600*
Refresh rate: 80 hz*
FoV: 40*

Type: Ear buds
Model: eMagin Z800 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Wireless computer mouse
Model: N/S

Model: InterSense Inertia Cube motion tracker (Specific model N/S) 
DoF: 3*

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: Sitting down or standing up depending of the virtual senarios

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtually Better
Version: N/S
Type: Rendered*

Amount: 7 

Description:
A neutral environment
Speaking to an audience in a meeting room
A job interview
Talking with supposed relatives in an apartment
Acting under scrutiny at a coffee shop
Meeting unfriendly neighbours 
Refusing to buy goods at a store

Screenshots provided: No

Movement: Yes, using the wireless mouse
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: The virtual characters replied using preformatted answers triggered by the therapists

Live view: N/S N/S 4

Clemmensen et al. 2020 RCT (Study protocol) N/A 5 x N/S min. 10 x 60 min.

Treatment methods: 
Exposure with the goal of developing new, non-threatening and adaptive interpretations of feared social
situations
Psychoeducation
Cognitive restructuring

Treatment principles: The manual is based on Bouchard and colleagues’ adaptation of the model 
and approach described by Clark & Wells.

Ref1: Bouchard, S. et al. (2017) ‘Virtual reality compared with in vivo exposure in the treatment of social anxiety disorder: a three-arm randomised controlled trial.’, 
The British journal of psychiatry : the journal of mental science. England, 210(4), pp. 276–283. doi: 10.1192/bjp.bp.116.184234.

Ref2: Clark DM, Wells A. A cognitive model of social phobia. In Social Phobia: Diagnosis, Assessment and Treatment 
(eds RG Heimberg, MR Liebowitz, DA Hope, FR Schneier): 69–93. Guilford Press, 1995.

HMD*: Model N/S
Display type: N/S
Resolution: N/S 
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S 
Version: N/S
Type: 360 Recorded

Amount: 3

Description:
A Bus
A school cafeteria
A Job interview

Screenshots provided: No

Movement: No
Visible body: No
Interactible elements: Patients can make choices 
which determine the further course of the exposure scenario 

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Geraets et al. 2019 Single-arm trial

Total N: 15
Male N: 7
Female N: 8
Average age: 34.9 Max 14 x 40 min. Max 16 x 60 min. 

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: The treatment manual was constructed by adapting existing CBT protocols 

Ref: Pot-Kolder, R., Geraets, C. N. W., Veling, W., Staring, A. B. P., Gijsman, H. J., Delespaul, P. A. and van der Gaag, M. (2018). 
Virtual-reality-based cognitive behavioural therapy versus waiting list control for paranoid ideation and social avoidance in patients with psychotic disorders: a single-blind randomised controlled trial.
The Lancet Psychiatry, 5, 217–226. doi: 10.1016/S2215-0366(18)30053-1

HMD: HMZ-T1
Display type: OLED
 Resolution: 1280x720*
Refresh rate: 60 Hz*
FoV: 51.6*

Type: Headphones
Model: HMZ-T1 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Handheld controller
Model: Logitech F310 Gamepad*

Model: N/S
DoF: 3* 

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: The VEs were personalized to suit the patients needs*

Name: Vizard*
Version: N/S
Type: Rendered*

Amount: 4*

Description:
A bus
A street
A supermarket 
A café*

Screenshots provided: Yes, in supplemental files of referenced material

Movement: Yes, using handheld controller
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Crowdedness, ethnicity, gender, intensity and frequency of hostile looks, interpersonal distance, and 
watching/staring behaviour.

Pre-recorded sentences, sirens and laughing were also available.

Live view: N/S N/S 4

Grillon et al. 2006  Multiple-baseline controlled case series.

Total N: 8
Male N: 3
Female N: 5
Average age: N/S 8 x10 min.

8 x 30 min.
1 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: N/S

HMD: V8, Virtual Research
Display type: LCD* 
Resolution: 640×480*
Refresh rate: 60Hz*
FoV: 60*

Type: Headphones 
Model: V8 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: The therapist communicated with the patient using pre-recorded sentences through virtual 
characters during exposure

Name: N/S 
Version: N/S
Type: Rendered

Amount: 4

Description:
An office, facing one man/woman or five people
An auditorium, facing one man/woman or 20 people
A cafeteria, facing one person but with many people around 
A bar, facing one person but with many people around
 
Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Gender and amount of persons in the environments

Live controllable elements: Pre-recorded sentences triggered by the therapist. Eye-contact from the virtual avatars.

Live view: N/S N/S 4

Hartanto et al. 2016 Single-arm pilot trial

Total N: 5
Male N: 2
Female N: 3
Average age: 49 8 x N/S min. 10 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: The treatment was homebased and patients were supported by a 
virtual health agent who guide and and motivate the patient

HMD: Model N/S
Display type: N/S
Resolution: N/S 
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: Intel Core i7-3610QM*
GPU: Nvidas GeForce GT 650*
RAM: 6 gb DDR3*

Physical context: Home-based

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: The treatment includes a virtual health agent who guides and motivates the patient 
through the therapy

Name: The Memphis system 
Version: N/S
Type: Rendered

Amount: 19 scenarios

Description:
Meeting a blind date in a restaurant 
A job interview
Visting a doctor
Talking to a stranger at a bus station
Buying a t-shirt in a shop
Meeting a stranger at a party
Participating in an English class
Having appointment in a restaurant
Being ask to participate in a survey
Having presentation in a class
Otherwise, N/S

Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: The virtual characters responds to 
patients sentences using word recognition and speech 
detection technology

Pre-immersion customizability: A therapist defined the appropriate anxiety level the system would self-regulate towards (see below)

Live controllable elements: By monitoring patients anxiety (heart rate and self-reported), the system adjust the stressors in the scenario (E.g. 
positive or negative dialogue responses, body posture, gaze).

Live view: N/S N/S 4

Jeong et al. 2021 RCT

Total N: 115
Male N: 75
Female N: 40
Average age: 30

8 x N/S min. by default, but could be increased or 
decreased depending on patients treatment goals

Max 20 sessions, applied flexibly according to patients needs.
N=52 recieved 5.2 ± 1.9 sessions
N=43 recieved 9.4 ± 0.9 sessions
N=20 recieved 13.5 ± 2.7 sessions

Time pr. session N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Cognitive restructuring
Relaxation training 

Treatment principles: N/S

HMD*: Samsung Gear VR wth Samsung Galaxy S6*
Display type: Super AMOLED*
Resolution: 1280x720*
Refresh rate:  60hz*
FoV:  96*

Type: In-ear earphones
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 3* Samgsung Galaxy S6

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 12

Description:
In all environments the goal of the patient is to talk for as long possible. 
At start the of the scene, the patient will be prompted to talk on a topic by the avatars.
A casual talk with other students
An Ice breaking exercise in a classroom
Opinion sharing in a larger classroom
Presentation in an auditorium
A Job interview
At a company lunch
At a team meeting
A presentation to management
On a train
At a café
At a special party
Speech at an auditorium

Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Each environenment had 3 different difficulties. The gender/age/amount of avatars would change, as well as the 
topic of the talking prompt.

Live controllable elements: N/S

Live view: N/S N/S 4

Kampmann et al. 2016 RCT

Total N: 60
Male N: 22
Female N: 38
Average age: 36.9 7 x (2x30) min. (5 min. break) 10 x 90 min.

Treatment methods: 
Exposure with the goal of habituation
Psychoeducation

Treatment principles: The treatment protocol was based on the protocols of Scholing and Emmelkamp and Hofmann and Otto.

Ref1: Hofmann, S. G., & Otto, M. W. (2008). Cognitive-behavior therapy of social anxiety disorder: Evidence-based and disorder specific treatment techniques. New York, NY: Routledge

Ref2: A., S. and P.M.G., E. (1993) ‘Exposure with and without cognitive therapy for generalized social phobia: Effects of individual and group treatment’, Behaviour Research and Therapy, 31(7), pp. 667–681. 

HMD: nVisor SX (Version N/S)
Display type: LCOS*
Resolution: 1280 x 1024
Refresh rate: N/S
FoV:  60

Type: Headphones
Model: nVisor SX built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: Intel Quadcore E5, otherwise N/S
GPU: NVIDIA Quadro 5000
RAM: N/S

Physical context: The laboratory consisted of two rooms separated by a one-way mirror, through which the therapist could 
see the participant during exposure exercises while controlling the computer system.The therapist and the participant had 
face-to-face contact before and after exposure exercises. During exposure they communicated via an intercom.

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques:N/S

Name: DRVRET
Version: N/S
Type: Rendered*

Amount: 8
 
Description: 
Giving a talk on a subject in a classroom with 12 classmates
Bus stop, with small talk with strangers
Restaurant where patients could either practice a job interview or meet a friend for dinner.
Shop, patients engaged in conversation with a shop assistant, including buying and returning clothes
Train platform. patients were interviewed by two men from the radio about their opinion on the government. 
Meeting room. A talk could be practiced in front of four people sitting at a table. After the talk, participants had to answer questions from the audience.
Cafe. Patient could either talk to the waiter or be there on a blind date.
A neutral world with no social interaction

Screenshots provided: Yes, in referenced material

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Dialogue style (friendly or unfriendly), gender of avatar, number of avatars present, dialogue topic's degree of personal relevance, and avatar's gestures. 
The narrative of the situation (e.g. text shown before the environment)*.

Live controllable elements: The therapist could choose which lines of pre-recorded sentences the avatars would use*

Live view: Yes N/S 2

Kim et al. 2020

Single-arm trial 
(longitudinal questionnaire study)

Total N: 65
Male N: 28
Female N: 37
Average age: 23.3 6 x N/S min. 6 x N/S min. (VR = total treatment)

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: HTC VIVE Pro*
Display type:  AMOLED* 
Resolution: 1440 x 1600*
Refresh rate: 90 hz*
FoV: 110*

Type: Headphones
Model: HTC VIVE Pro built in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 6*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S 

VR specific treatment techniques: Unclear if the reseachers present acted as supportive therapists or
only assisted with technical issues.

Name: N/S
Version: N/S
Type: Rendered

Amount: 1 

Description: Classroom with 7-8 people

Screenshots provided: Yes

Movement: N/S
Visible body: Yes
Interactible elements: N/S

Pre-immersion customizability: 3 levels of difficulty. As the level increased, the attitudes of the people who listened to the participant’s 
introduction became more distracted and would interrupt the patient.

Live controllable elements: N/S

Live view: N/S N/S 4

Moldovan & Daniel 2014
RCT
Treats both SAD and Aviophobia (and Acrophobia, but using a CAVE system and therefore not included here)

Total N: 32 (SAD: 15, Aviophobia: 9)
Male N: 17
Female N: 15
Average age: N/S (>18) 1 x (4 x 15) min. (N/S min. break) 1 x 240-330 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: The CBT protocol was based on REBT theory 

Ref: Ellis, A. (1979). The Theory of Rational Emotive Therapy. In Ellis, A., & Whiteley, J. (Eds.), Theoretical and empirical foundations of rational emotive therapy (pp. 33- 60).
Monterey, CA: Brooks/Cole Publishing Company.

HMD: model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV:  N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: N/S

Amount: N/S

Description: N/S

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Trahan et al. 2021 Case study

Total N: 1
Male N: 1
Female N: 0
Average age: 36

6 x 12-15 min.
2 x 10 min.

6 x 12-15 min.
2 x 10 min.

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV:  N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Head tilt
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: Partly with the researchers and partly at patients home

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 1

Description: A grocery store with elements such as the sounds of a crying baby, people crowding aisles, disagreements between customers,
a dropped backpack on the foor, and a checkout counter with cashier interacting with the customer 

Screenshots provided: Yes

Movement: Yes, through tilting the head
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4
Performance-only subtype

Anderson et al. 2005 
Single-arm trial 
(Brief Report)

Total N: 10
Male N: 2
Female N: 8
Average age: N/S 4 x N/S min. 8 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Cognitive restructuring
Relaxation training 

Treatment principles: N/S

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered environment with recordings of people embedded

Amount: 2

Description:
A conference table 
An auditorium 

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: The patient could write text in a file that would appear on the podium

Live controllable elements: Audience reations (e.g.,interested, bored, applause)

Live view: N/S
N/S 4

Lindner et al. 2019 RCT

Total N: 50
Male N: 14
Female N: 36
Average age: 31 1 x Aprox. 20-30 min 1 x 180 min. followed by 4x online in-vivo transition program

Treatment methods: 
Exposure with the goal of developing new, non-threatening and adaptive interpretations of feared social
situations
Psychoeducation
Cognitive restructuring

Treatment principles: N/S

HMD: Samsung Gear VR (first generation) wth Samsung Galaxy Note 4
Display type: Super AMOLED*
Resolution: 1280x720*
Refresh rate:  N/S
FoV:  96*

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 3* Samsung Galaxy Note 4

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtual Speech
Version: N/S
Type: Video-recorded looped audience members overlaid a 360 
degree background

Amount: 3

Description
An auditorium (large audience seated at some distance)
A meeting room (small audience seated at close distance)
A wedding reception (medium audience seated at a medium distance)

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: None

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Lindner et al. 2021 Single-subject design

Total N: 23
Male N: 10
Female N: 13
Average age: 40.6 1 x N/S 1 x 180 min. followed by 4 x online in-vivo transition program

Treatment methods: 
Exposure with the goal of developing new, non-threatening and adaptive interpretations of feared social
situations
Psychoeducation

Treatment principles: N/S

HMD: Oculus Go
Display type:  LCD*
Resolution: 1280 x 1440*
Refresh rate: 60 - 72 Hz*
FoV: 101*

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Hand held controller
Model: Oculus Go Controller* (N/S)

Model: N/S
DoF: 3*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: The head position and speech of the patient could be recorded, which allowed the patient 
to see themselves talking from the viewpoint of an audience member. 

Name: N/S, ustom sandbox-type developed specifically for the study)
Version: N/S
Type: Rendered

Amount: 3

Description: 
A board room
A conference room 
A classroom

Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: The length of the task and audience mood (five sentiments)

Live controllable elements: Audience behaviors (laughing, booing and applauding) could be triggered by the therapist or the patient

Live view: N/S N/S 4

Nazligul et al. 2017 Single-arm trial

Total N: 6
Male N: 5
Female N: 1
Average age: 21 1 x 35-40 min.

1 x 60 min.
1 x 35-40 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: Patients received an individual therapy session lasting about an hour according to a treatment manual

Ref: Hope, D.A., Heimberg, R.G., Turk, C.L.: Managing Social Anxiety: A Cognitive- Behavioral Therapy Approach. Oxford University Press, Oxford (2010)

HMD*: Oculus Rift, model N/S
Display type: OLED*
Resolution (per eye): 1080x1200* 
Refresh rate: 90 Hz*
FoV: 94*

Type: Headphones
Model: Oculus Rift built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 6 (N/S)

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S 
Version: N/S
Type: Rendered

Amount: 1

Description:
An auditorium

Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Number of people (up to 32), formal or informal clothing, gender, behavior (messaging, ringing phone, asking 
question, yawning, laughing, talking, leaving from the auditorium

Live controllable elements: Audience reactions and behaviors (looking bored, yawning, asking predetermined questions, talking or playing with 
phone)

Live view: N/S N/S 4

Wallach et al. 2009 RCT

Total N: 88
Male N: 20
Female N: 68
Average age: 27 8 x N/S min. 12 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: N/S

HMD: VFX3D
Display type: Color LCD* 
Resolution:  380x337*
Refresh rate: 75 hz*
FoV: 35

Type: Headphones
Model: VFX3D built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: Intel Pentium 4, otherwise N/S
GPU: NVIDEA 6600, 256 mb 
RAM: 1 gb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtualy Better
Version: N/S
Type: Rendered*

Amount: N/S

Description: 
On a podium in front of an audience, with a pre-determined text in front

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Text that appears on podium, audience clapping, asking questions, appearing hostile

Live controllable elements: N/S

Live view: N/S N/S 4

Wallach et al. 2011 RCT

Total N: 20
Male N: 9
Female N: 11
Average age: 27 12 x N/S min. 12 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: The behavioral aspects of the treatment outlined by Heimberg and Becker

Ref: Beck AT, Emery G. Anxiety disorders and phobias: A cognitive perspective. New York: Basic Books, 1985. 23.

HMD: VFX3D
Display type: Color LCD
Resolution: 380x337*
Refresh rate: 75 hz*
FoV: 35

Type: Headphones
Model: VFX3D built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: Intel Pentium 4, otherwise N/S
GPU: NVIDEA 6600, 256 mb 
RAM: 1 gb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtualy Better
Version: N/S
Type: Rendered*

Amount: N/S

Description: 
On a podium in front of an audience, with a pre-determined text in front

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Text that appears on podium, audience clapping, asking questions, appearing hostile

Live controllable elements: N/S

Live view: N/S N/S 4



Specific Phobia

Authors Study Design Population (N analysted) VRET Amount (Amount of sessions x Amount of minutes) Total treatment amount (Amount of sessions x Amount of minutes) Treatment principles Visual feedback Auditory feedback Interaction medium Tracking System specifications Context Application Virtual Environments Interaction elements Auxilary control software Engine Ease of information availability 
Acrophobia

Bullinger 2005 Crossover intervention with waitlist control

Total N: 6
Male N: 6
Female N: 0
Average age: 37.8 3 x N/S min. 5 x 120 - 240 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: A manual was used and served to assure standardization of the therapy process

Ref: Kuntze M (2000), Therapiemanual zur
graduierten Expositionstherapie in „Virtueller
Realität“ zur Behandlung der spezifischen
Phobie.COAT, Basel 

HMD: V8, Virtual Research
Display type: LCD* 
Resolution: 640×480*
Refresh rate: 60 Hz*
FoV: 60*

Type: Headphones (N/S)
Model: V8 built-in
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: Space Mike

Model: Ascension Flock of Birds 
DoF: 6* (N/S) Onyx2 Deskside

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: True Space & Lightning
Version: N/S
Type: Rendered

Amount: N/S

Description: N/S

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Celik et al. 2020 Case report

Total N: 2
Male N: 0
Female N: 2
Ages: 27, 45

1 x 20 min.
3 x 30-35 min. 6 x 45 min.

Treatment methods: 
Graduated exposure with the goal of learning to accept disturbing private events such as fear and anxiety rather than avoiding them

Treatment principles: The treatment was based on the principles of acceptance and commitment therapy.

HMD: Oculus Rift, specific model N/S
Display type: OLED*
Resolution: 1080x1200*
Refresh rate: 90 Hz*
FoV: 94*

Type: Headphones (N/S)
Model: Oculus Rift built-in
Directional sound: N/S
Noise cancellation: N/S

Type: Hand held controller
Model: Oculus Touch Controller

Model: N/S
DoF: 6

 

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Safemind
Version: N/S
Type: N/S

Amount: N/S

Description:
Terrace of a high building, otherwise N/S
Riding an elevator

Screenshots: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Coelho et al. 2006 Single-arm trial

Total N: 10
Male N: 4
Female N: 6
Average age: 38.8 3 x N/S min. 3 x 30-40 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: N/S

HMD: V6, Virtual Reality Research
Display type: LCD* 
Resolution: 640x480*
Refresh rate: 60Hz*
FoV: 60*

Type: Headphones (N/S)
Model: V6 built-in
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Fastrack, Polhemus
DoF: 6* (N/S) Silicon Graphics, Octane MXE model

Physical context: Patients stood close to a railing similar to those found in hotels

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: VRPhobias
Version: N/S
Type: Rendered

Amount: 1

Description:
The balcony of a hotel

Screenshots provided: Yes

Movement: No
Visible body: N/S
Interactible elements: No

Pre-immersion customizability: The floor of the balcony, from 1st to 8th (up to 24 m in height) and the height of the perspective of the 
person standing on the blacony

Live controllable elements: N/S

Live view: N/S Generic Environment Simulator (Genes) 4

de Quervain et al. 2011 RCT

Total N: 40
Male N: 22
Female N: 18
Avg. age: 41.5 3 x 20 min. 3 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Given psychoeducational material
Use of medication to enhance exposure therapy

Treatment principles: N/S

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV:  N/S

Type: Headphones
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 3

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: A temperature controlled, sound-attenuated and darkened room, connected to an adjoining control 
room. Patient instructed to stand on a wooden platform. The wooden platform was 15.24 cm in height and 45.74 x 64 
cm in width and length.

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 1

Description: 
An environment with different platforms connected by bridges and elevators. Contained 10 different "stations" of increasing difficulty. 
The easiest station involved taking a lift to a low building. 
The most difficult station involved crossing a long and narrow bridge connecting to high platforms.

Screenshots provided: No

Movement: Implied, unclear how
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: A therapist controlled the treatment based on the strength of the participants self-reported fear by moving 
them faster or slower through the different stations. Otherwise N/S

Live view: N/S N/S 4

Krijn et al. 2007 Randomized crossover design

Total N: 26
Male N: 14
Female N: 12
Average age: 50.5 4 x 60 min.

1 x 90 min.
3 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: Visette Pro
Display type: LCD* 
Resolution: 640x480*
Refresh rate: 60 hz*
FoV: 70.5

Type: Headphones (N/S)
Model: Visette Pro built-in
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Ascension Flock of Birds
DoF: 6* (N/S)

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: A dark laboratory room. An 1x1 meter square bounded with railing, that the patient could hold on to. 

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Sense8 WorldUp R4
Version: N/S
Type: Rendered

Amount: 3

Description:
A fire escape with six floors in open space
A roof garden on a building
A building site with eight floors

Screenshots: Yes

Movement: Yes, physically within 1x1 metres
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Height in the VE, e.g. moving up a floor. Unclear if determined before or during immersion.

Live controllable elements: N/S

Live view: Yes N/S 4

Levy et al. 2016 Single-arm trial

Total N: 6
Male N: 2
Female N: 4
Average age: 44.5 6 x N/S min. 6 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: HMZ-T1
Display type: N/S 
Resolution: 1280x720*
Refresh rate: 60 Hz*
FoV: 45*

Type: Headphones (N/S)
Model: HMZ-T1 built-in
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: OS3D (Specific model N/S)
DoF: 6

CPU: Intel Core i7-3740QM
GPU: Nvidia Quadro K5000, 4 gb 
RAM: N/S

Physical context: All therapy was conducted in a hospital laboratoy room

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: In the first 3 sessions, the patient was alone, but the therapist took remote control 
of the patients computer using installed software. They communicated using webcam and microphones.

Name: N/S
Version: N/S
Type: Rendered

Amount: 2

Description:
Subway station
24-story tower block

Screenshots: Yes

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: Yes N/S 4

Tart et al. 2012 RCT

Total N: 29
Male N: N/S
Female N: N/S
Ages: 33.4 2 x 30 min.

1 x 60 min.
1 x 30 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Use of medication to enhance exposure therapy

Treatment principles: N/S

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV:  N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 3

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 2

Description:
A hotel with a glass elevator
A series of catwalks, balconies, and a rooftop

Screenshots: No

Movement: Implied, unclear how
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Whitney et al. 2005 Case report

Total N: 1
Male N: 1
Female N: 0
Average age: 37 7 x 45 min. 8 x 45 min.

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: Virtual Research Flight Helmet*
Display type: Color LCD* 
Resolution: 360x240*
Refresh rate: N/S
FoV: 100*

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Hand tracking*
Model: N/S

Model: Ascension Flock of Birds*
DoF: 6* Silicon Graphics Reality Engine I Workstation*

Physical context: Patient was placed in an 1x1 meter square bounded with railing, that he/she could hold on to.* 

Tactile feedback: Railing and floor was touchable and matched VEs*

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered*

Amount: 3*

Description:
An open elevator with guard rails going up to floor 49
A canyon with bridges of different heights and quality
Balconies of different heights*

Screenshots: Yes, in referenced material of referenced material*

Movement: Yes, physically within 1x1 metres
Visible body: Visible right hand
Interactible elements: Controlling the elevator

Pre-immersion customizability: The environments had areas of different height and sense of safety, but unclear if the patient determined 
the exposure area before or during immersion.*

Live controllable elements: N/S

Live view: N/S N/S 3
Aviophobia

Botella et al. 2014
Alternating treatment conditions design
(non-concurrent multiple baseline design)

Total N: 4
Male N: 1
Female N: 3
Average age: 36 6 x N/S min.

2 x 90 min.
4 x 60 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring 

Treatment principles: N/S

HMD*: Iglasses, Virtual I/O*
Display type: N/S
Resolution: 640x480*
Refresh rate:  N/S
FoV:  N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Mouse*
Model: N/S

Model: Intersense II 3D digitizer*
DoF: N/S

CPU: Intel Pentium III, otherwise N/S, 450 mhz*
GPU: Riva TNT2, 64 mb* 
RAM: 128 mb*

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtual Flight
Version: N/S
Type: Rendered

Amount: 3

Description:
A bedroom, with audio cues designed to give antipatory anxiety (e.g. radio talking about the weather)
An airport, with audio cues designed to give antipatory anxiety (e.g. people talking about flying, the sound of planes taking off)
In the passenger seat of a commercial airplane. Including receiving instructions, take-off, flying and landing. 

Screenshots provided: No

Movement: Yes, using a mouse*
Visible body: N/S
Interactible elements: Packing a suitcase*, Obtain a boarding pass before going to the airport* and 
reading a magazine*

Pre-immersion customizability: Gender, weather conditions, the time of day, turbulence, fastening of seatbelts and volume of music*

Live controllable elements: N/S

Live view: N/S N/S 4

Breuer 2017 Single subject A-B design

Total N: 7
Male N: N/S
Female N: N/S
Average age: N/S 4 x 50 min. 5 x 120 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Value clarification and using values to increase treatment adherence

Treatment principles: N/S

HMD: eMagin Z800
Display type: OLED* 
Resolution: 800x600*
Refresh rate: 80 hz*
FoV: 40*

Type: Headphones
Model: Sony MDR-V150
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Inertia Cube2 
DoF: 3*

CPU: Intel Core 2 6300, 1.86 ghz
GPU: N/S
RAM: 1 gb

Physical context: Participants sat in an airplane chair during VRET

Tactile feedback: Two 50-watt Aura Pro Bass Shakers provided vibrations at appropriate times during VRET

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtually Better
Version: 2.0
Type: Rendered

Amount: N/S

Description: N/S

Screenshots provided: No
Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Cárdenas et al. 2009 Multiple baseline design

Total N: 5
Male N: 0
Female N: 5
Average age: 46.8 N/S x N/S min. N/S x N/S min.

Treatment methods: N/S

Treatment principles: N/S

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: N/S

Amount: N/S

Description: N/S

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Hirsch 2012 Case report

Total N: 1
Male N: 1
Female N: 0
Average age: 69 N/S x N/S min. N/S X N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtually Better
Version: N/S
Type: Rendered*

Amount: 2

Description:
An airport
Boarding a plane, take off, in-flight weather (including thunder and turbulence), and landing

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Krijn et al. 2007 RCT

Total N: 59
Male N: 23
Female N: 36
Average age: 38.6 4 x N/S min. 4 x 60 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: N/S

HMD: Visette Pro
Display type: LCD* 
Resolution: 640x480*
Refresh rate: 60 hz*
FoV: 70.5

Type: Headphones
Model: Visette pro built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

 Model: Ascension Flock of Birds 
DoF: 6* (N/S)

CPU: Pentium-II, otherwise N/S, 450 mhz
GPU: 3D-Labs Oxygen GVX-420, 128 mb 
RAM: 128 mb

Physical context: A dark laboratory room. An 1x1 meter square bounded with railing, that the patient could hold on to. 
An aircraft chair.

Tactile feedback: Aircraft chair virbated during takeoff, turbulence and landing.

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Sense8 WorldUp R4
Version: N/S
Type: Rendered

Amount: 8

Description:
An airport
An aircraft
Two elevators (big and small)
A hallway
Room with a closet
A fire escape with six floors in open space
A roof garden on a building
A building site with eight floors

Screenshots provided: No

Movement: Movement within 1x1 metres in relevant virtual environments
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: The room with the closet could be made smaller to a minimum of 1x1 metres

Live controllable elements: N/S

Live view: N/S N/S 4

Maples-Keller et al. 2017 RCT

Total N: 89
Male N: 19
Female N: 70
Average age: 42.1 4 x N/S min. 8 x N/S min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring 
Diaphragmatic breathing

Treatment principles: N/S

HMD: eMagin Z800  
Display type: OLED*  
Resolution: 800x600*
Refresh rate: 80 hz*
FoV: 40*

Type: Headphones
Model: eMagin Z800 built-in headphones
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: NEC TOKIN
DoF: 3*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtually Better*
Version: N/S
Type: Rendered*

Amount: 2

Description: 
Walking through an airport
Boarding a plane, take off, in-flight weather (Either smooth or turbulence), and landing

Screenshots provided: Yes

Movement: Implied, but unclear how
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Meyerbröker et al. 2012 RCT

Total N: 67
Male N: N/S
Female N: N/S
Average age: N/S (Between 18-65) 4 x (2x25) min. (10 min. break) 4 x N/S min.

Treatment methods: 
Graduated exposure 

Treatment principles: N/S

HMD: Visette Pro
Display type: LCD* 
Resolution: 640x480*
Refresh rate: 60 hz*
FoV: 70.5

Type: Headphones*
Model: Visette pro built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Ascension Flock of Birds 
DoF: 6* (N/S)

CPU: N/S, 2.66 ghz
GPU: 3D-Labs Oxygen GVX-420, 128 mb
RAM: 1 gb

Physical context: Patients were seated on one of two real aircraft seats with part of an aircraft fuselage with windows.

Tactile feedback: The aircraft chair virbated during take-off, landing and during periods of turbulence via a connected 
subwoofers

Olfactory feedback:  N/S

VR specific treatment techniques: In the last two sessions, patients were told 'there were technical problems
with the tank, which had to be solved before starting the flight' and the lift-off was delayed.

Name: Sense8 WorldUp R4
Version: N/S
Type: Rendered

Amount: 1

Description: 
In an aircraft (in different positions) during during take-off, flying, turbulence and landing.

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: During flight, thunderstorms and turbulence could be initiated. Unclear if initiated during immersion or pre-
immersion.

Live view: N/S N/S 4

Meyerbröker et al. 2018 RCT

Total N: 56 (Acrophobia:25, Aviophobia: 31)
Male N: 25
Female N: 31
Average age: 36.1 3 x (2 x 25) min. (5 min. break) 3 x N /S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Use of medication to enhance exposure therapy

Treatment principles: N/S

HMD: HMZ-T2
Display type: N/S
Resolution: 1280x720*
Refresh rate: 60 Hz*
FoV: 45*

Type: Speakers
Model: Logitech surround sound system (otherwise N/S)
Directional sound: Yes
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Ascension Flock of Birds 
DoF: 6* (N/S)

CPU: N/S, 2.66 ghz
GPU: N/S, 128 mb
RAM: 1 gb

Physical context: For the aviophobia exposure, patient was seated on one of two real aircraft seats with part of an 
aircraft fuselage with windows.

Tactile feedback: The aircraft chair virbated during take-off, landing and during periods of turbulence via a connected 
‘buttkicker’.

Olfactory feedback:  N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: N/S

Amount: 2 (one for aviophobia, one for acrophobia)

Description: 
Aviophobia: In an aircraft (in different positions) during during take-off, flying, turbulence and landing.
Acrophobia:  A mall with seven floors, participants could walk or take the elevator to a specific floor. On the seventh floor participants 
could see directly through the glass to the ground floor.

Screenshots provided: No

Movement: Acrophobia: Yes, unclear how. Aviophobia: N/S.
Visible body: N/S
Interactible elements: Acrophobia: Participants could walk to the railing to look into the depth. Aviophobia: 
N/S

Pre-immersion customizability: Aviophobia: N/S. Acrophobia: The floor on which participants were walking could be manipulated to be 
either: a normal concrete floor, a screen were participants could look through to floors underneath them or a floor from glass so that 
participants could see every detail below them. 

Live controllable elements: N/S

Live view: N/S N/S 4

Rothbaum et al. 2006 RCT

Total N: 83
Male N: 16
Female N: 67
Average age: 39.6 3 x 35-45 min.*

5 x 45 min.*
3 x 35-45 min.*

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: The VRE was delivered according to a treatment manual

Ref: Rothbaum, B. O., & Hodges, L. F. (1997). Virtually Better therapist manual for fear of flying. Decatur, GA: Virtually Better.

HMD: VFX3D
Display type: Color LCD*  
Resolution: 380x337*
Refresh rate: 75 hz*
FoV: 35*

Type: Headphones
Model: VFX3D built-in
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: VFX3D built-in
DoF: N/S

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: The user sat on a chair on which a real airline seatbelt was affixed. The chair was placed on top of 
a small platform under which a bass speaker was placed

Tactile feedback: The bass speaker under the chair simulated vibrations associated with flight

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtually Better
Version: N/S
Type: Rendered*

Amount: 1

Description:
Sitting at a window seat inside the passenger compartment of a commercial airplane. The engines start, announcements are made by 
flight attendants and the pilot, the plane taxis to the runway, the plane takes off, the plane flies in good and bad weather, and then 
lands.

Screenshots provided: No
Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: The therapist controlled via keyboard when to move the patient up in their exposure hierarchy

Live view: N/S N/S 4

Rus-Calafell et al. 2013 RCT

Total N: 15
Male N: 2
Female N: 13
Average age: 36.6 N/S x 60-75 min. 6 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation (written material)
Diaphragmatic breathing (in one group)

Treatment principles: N/S

HMD: 5DT (version N/S)
Display type: LCOS or OLED*
Resolution: 800x600*
Refresh rate: N/S
FoV: 40*

Type: Headphones (N/S)
Model: 5DT built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Mouse
Model: N/S

Model: InterSense II 3D digitizer 
DoF: N/S

CPU: Intel Core Duo, 3 ghz
GPU: Asus Extrem AX300 SE/T, 128 mb
RAM: N/S

Physical context: Participants were seated on an office chair in front of the computer screen were guided through the 
virtual scenarios by the therapist during the session

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtual Flight
Version: N/S
Type: N/S

Amount: 3

Description:
A bedroom, with audio cues designed to give antipatory anxiety (e.g. radio talking about the weather)
An airport, with audio cues designed to give antipatory anxiety (e.g. people talking about flying, the sound of planes taking off)
In the passenger seat of a commercial airplane. Including receiving instructions, take-off, flying and landing. 

Screenshots provided: No

Movement: Implied, but unclear how
Visible body: N/S
Interactible elements: yes. e.g. Packing a suitcase, Obtain a boarding pass before going to the airport
and reading a magazine

Pre-immersion customizability: Gender, weather conditions, the time of day, turbulence, fastening of seatbelts and volume of music.

Live controllable elements: N/S

Live view: N/S
N/S 4

Shiban et al. 2017 RCT

Total N: 29
Male N: 5
Female N: 24
Average age: 38.6 1 x 75 min. 1x180 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation (written material)
Diaphragmatic breathing (in one group)

Treatment principles: N/S

HMD: V6
Display type: LCD* 
Resolution: 640x480*
Refresh rate: 60Hz*
FoV: 60*

Type: Headphone 
Model: Sennheiser HD 215
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Fastrack, Polhemus
DoF: 6* (N/S)

CPU: N/S
GPU: N/S
RAM: N/S

Physical context: Patient was seated on a chair on a 6° freedom of motion platform

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: N/S

Amount: 1

Description: A passenger compartment of a Boeing 737 during: take-off, calm flying, turbulence and landing

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4

Tortella-Feliu et al. 2011 RCT

Total N: 60
Male N: 25
Female N: 35
Average age: 37.2 6 x N/S min.

6 x 60 min.
Early termination was possible if treatment goals were reached. 

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: N/S

HMD: 5DT (version N/S)
Display type: LCOS or OLED*
Resolution: 800x600*
Refresh rate: N/S
FoV: 40*

Type: Headphones (NS)
Model: Senheiser HD25
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: Intel Core 2 Duo E6850, 3 ghz
GPU: ASUS Extreme AX300SE/T, 128 mb 
RAM: 2 gb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Virtual Flight
Version: N/S
Type: Rendered

Amount: 3

Description:
A bedroom, with audio cues designed to give antipatory anxiety (e.g. radio talking about the weather)
An airport, with audio cues designed to give antipatory anxiety (e.g. people talking about flying, the sound of planes taking off)
In the passenger seat of a commercial airplane. Including receiving instructions, take-off, flying and landing. 

Screenshots provided: No

Movement: Implied, but unclear how
Visible body: N/S
Interactible elements: Packing a suitcase, obtain a boarding pass before going to the airport and reading 
a magazine

Pre-immersion customizability: Gender, weather conditions, the time of day, turbulence, fastening of seatbelts and volume of music.

Live controllable elements: N/S

Live view: N/S N/S 4

Wallach & Bar-Zvi 2007 Single-arm trial

Total N: 4
Male N: 1
Female N: 3
Average age: N/S 8 x N/S min. 8 x 45 min.

Treatment methods:
Graduated exposure with the goal of habituation
Relaxation techniques

Treatment principles: The VRE was delivered according to a treatment manual

Ref: Rothbaum, B. O., & Hodges, L. F. (1997). Virtually Better therapist manual for fear of flying. Decatur, GA: Virtually Better.

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV: N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: N/S

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Space used/required: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: N/S

Amount: N/S

Description:
A stationary airplane (otherwise N/S)

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4
Arachnophobia

Reitmaier et al. 2022 RCT

Total N: 53
Male N: 5
Female N: 48
Average age: 24

1x50 min 1x180 min

Treatment methods: 
Exposure with eye movement desensitization and reprocessing

Treatment principles: Treatment was based on eye movement desensitization and reprocessing

Ref:
Shapiro, F. (2017). Eye Movement Desensitization and Reprocessing (EMDR) therapy. Basic principles, protocols, and procedures. New York, NY: The Guilford Press.

HMD: Oculus Rift DK2 
Display type: OLED* 
Resolution: 960 x 1080* 
Refresh rate: 60 - 75 hz* 
FoV: 100°

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Oculus positional tracker DK2
DoF: 6-DoF

CPU: N/S 
GPU: N/S
RAM: N/S

Physical context: In a labroom with a therapist

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: 
Exposure consisted of:
 
2 minutes of relation
Imagining the worst case scenario for 15 seconds
Exposure in room with spider for 5 minutes

While in the room with the spider, patients were instructed to 
follow a ball which oscillated near the spider.

Name: Cyberssion
Version: N/S
Type: Rendered

Amount: 1

Description:
An almost empty office room with an unrealistically large spider
 
Screenshots provided: Yes

Movement: Yes, physical movement
Visible body: N/S
Interactible elements: N/S. 
Unclear if spider moved in response to the patients movements

Pre-immersion customizability:
The patient could decide the speed of the oscilation of the ball

Live controllable elements: N/S
Live view: N/S Steam Source 3

Bouchard et al. 2006 Single-arm trial

Total N: 11
Male N: 1
Female N: 10
Average age: 30

2 x (3 x 20-30) min. (5 min. break)
1 x (3 x 20) min. (5 min. break) 4 x 90 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: N/S

HMD: I-Glasses, i-O systems (Version N/S)
Display type: LCD* 
Resolution: 640x480
Refresh rate: N/S
FoV: N/S

Type: Headphones
Model: I-glasses built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Handheld controller
Model: Microsoft joystick, otherwise N/S

Model: Intertrax2, Intersense
DoF: 3

CPU: Pentium III, otherwise N/S, 866 mhz
GPU: ATI Radeon,otherwise N/S, 64 mb 
RAM: 128 mb

Physical context: A black cloth was placed around the HMD so partients could not see their body

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 1

Description: A grey bunker with six rooms.
One room resembled the therapy room.
One room contained a table, a chair and a small, fast, black spider
One room contained two gray spiders with yellow stripes, medium-sized, one passive and the other following the moves of the participants
A living room containing many spiders of various sizes in many places, some following the participants or walking towards them, some passive
One room resembled a cafeteria with spiders on the floor and on the furniture
A small room with a giant tarantula (the size of a dog) walking towards the patient when they approached it

Screenshots provided: No

Movement: Yes, unclear how
Visible body: N/S
Interactible elements: Participants could walk on spiders to kill them in the lunch room

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: Yes GoldSrc 4

Cote & Bouchard 2005 Single-arm trial

Total N: 28
Male N: 1
Female N: 27
Average age: 34

1 x 40 min.
4 x 55 min. 5 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation

Treatment principles: N/S

HMD: I-Glasses SVGA , i-O systems
Display type: LCD*
Resolution: 800x600
Refresh rate: N/S
FoV: 26

Type: Headphones
Model: I-glasses SVGA built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Wireless gyration mouse
Model: N/S

Model: Intertrax2, Intersense
DoF: 3

CPU: Pentium III, otherwise N/S, 4.2 ghz
GPU: GeForce4 Ti 4200 128 mb 
RAM: 1 gb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 2

Description: 
Two different apartments, both with many rooms. 

Screenshots provided: No

Movement: Implied, unclear how
Visible body: N/S
Interactible elements: Patient could pick up a magazine and kill spiders in higher difficulty environments

Pre-immersion customizability: Environments had three different difficulty levels. 
In level 1, there were framed pictures of spiders and few, small, generally not moving, spiders in the rooms 
In level 2, there were larger spiders (from 15 cm to 60 cm) and they moved more
In level 3, there were many spiders in many sizes and they more aggresively (towards the patient)

Live controllable elements: N/S

Live view: N/S N/S 4

Kleim et al. 2014 RCT

Total N: 40
Male N: 6
Female N: 34
Average age: 26.7 1 x 45 min. 1 x N/S min. 

Treatment methods: 
Graduated exposure with the goal of habituation
Given psychoeducational material

Treatment principles: The highly standardized exposure session was based on the protocol used in another study.

Ref: De Quervain, D. J. F. et al. (2011) ‘Glucocorticoids enhance extinction-based psychotherapy’, 
Proceedings of the National Academy of Sciences of the United States of America, 108(16), 
pp. 6621–6625. doi: 10.1073/pnas.1018214108.

HMD: Model N/S
Display type: N/S
Resolution: N/S
Refresh rate: N/S
FoV: N/S

Type: Headphones
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Type: N/S
Model: N/S
DoF: 3

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: A temperature controlled, sound-attenuated and darkened room, connected to an adjoining control 
room

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 1

Description:
An apartment with 13 different "stations", containing various spiders.
 
Screenshots: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: A therapist controlled the treatment based on the strength of the participants self-reported fear.

Live view: Implied, but unclear N/S 4

Lindner et al. 2020 Single-arm, single subject trial

Total N: 25
Male N: 6
Female N: 19
Average age: 25 1 x max 180 min.* 1 x max 180 min.*

Treatment methods: 
Automated graduated exposure, by 'playing' through a purpose-made gamified VRET application
Psychoeducation through virtual therapist and spider expert

Treatment principles: N/S

HMD*: Samsung Gear VR SM-R321 wth Samsung Galaxy S6
Display type: Super AMOLED*
Resolution: 1280x720*
Refresh rate:  N/S
FoV:  101*

Type: Headphones*
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Touchpad & Gaze control
Model: Samsung Gear VR SM-R321 built-in touchpad

Model: N/S
DoF: 3* Samsung Galaxy S6 

Physical context: Alone in a room

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: Completing gamified tasks to progress in the treatment: Looking at spiders*, 
variations of helping spiders complete tasks, and being approached by a spider*

Name: Itsy (Vimse)
Version: N/S
Type: Rendered

Amount: 2

Description:
A living room environment*
An outdoor suburban backyard environment*
Both in which a variety of tasks related to spiders of different sizes and styles (from cartoonish to realistic) were to be completed

Screenshots provided: In referenced material

Movement: N/S
Visible body: N/S
Interactible elements: SUD reporting and gameplay elements through gaze control. Specific elements N/S

Pre-immersion customizability: N/S

Live controllable elements: Patients could decide when to increase difficulty (e.g. move to next level). With completion of tasks spider 
stimuli become increasingly more intense, starting with a cartoonish spider and ending with realistically depicted tarantulas.

Live view: N/S N/S 3

Michaliszyn et al. 2010 RCT

Total N: 32
Male N: 1
Female N: 31
Average age: 29.1 6 x (3 x 20-30) min. (Break length N/S). 8 x 90 min.

Treatment methods:
 Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: N/S

HMD: I-glasses PC/SVGA A502085
Display type: LCD*
Resolution: 800x600
Refresh rate:  N/S
FoV:  Approx. 26*

Type: Headphones & Speakers
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Wireless mouse
Model: N/S

Model: IS-300 Pro
DoF: 3

CPU: Pentium 4, otherwise N/S, 3 ghz
GPU: ATI Radeon 9800 XT, 256 mb 
RAM: 1 gb

Physical context: The HMD was draped with a 30 cm x 40 cm black cloth to block out ambient light.

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: N/S

Description: Environments with spiders of various sizes and shapes. Including a large black widow.
 
Screenshots provided: No

Movement: Yes, back and forth, using the mouse
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Three levels of difficulty are implied (otherwise N/S)

Live controllable elements: N/S

Live view: N/S MaxFX* 4

Miloff et al. 2019 Parallel group randomized non-inferiority trial

Total N: 100
Male N: 16
Female N: 83
Gender other: 1
Average age: 34 1x max 180 min. (mean time: 142.82 min.) 1 x max 180 min. (mean time = 142.82 min.)

Treatment methods: 
Automated graduated exposure, by 'playing' through a purpose-made gamified VRET application
Psychoeducation through virtual therapist and spider expert

Treatment principles: N/S

HMD*: Samsung Gear VR SM-R321 wth Samsung Galaxy S6 or Samsung Note 4
Display type: Super AMOLED*
Resolution: 1280x720*
Refresh rate:  N/S
FoV:  101*

Type: Headphones
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Touchpad & Gaze control
Model: Samsung Gear VR SM-R321 built-in touchpad

Model: N/S
DoF: 3* Samsung Galaxy S6 or Samsung Note 4

Physical context: With a "computer technician" therapist in the same room

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: Completing gamified tasks to progress in the treatment: Looking at spiders*, 
Interacting with spiders to complete rudimentary game mechanics*, and being approached by a spider*

Name: Vimse
Version: N/S
Type: Rendered

Amount: 2

Description:
A living room environment*
An outdoor suburban backyard environment*
Both in which a variety of tasks related to spiders of different sizes and styles (from cartoonish to realistic) were to be completed

Screenshots provided: In referenced material

Movement: N/S
Visible body: N/S
Interactible elements: SUD reporting and gameplay elements through gaze control. Specific elements N/S

Pre-immersion customizability: N/S

Live controllable elements: Patients could decide when to increase difficulty (e.g. move to next level). With completion of tasks spider 
stimuli become increasingly more intense,
starting with a cartoonish spider and ending with realistically depicted tarantulas.

Live view: N/S N/S 3

Schwarzmeier et al. 2019 Prospective longitudinal investigation

Total N: 174
Male N: 27
Female N: 147
Average age: 28.2 1 x max 150 min. 1 x max 150 min.

Treatment methods:
 Graduated exposure with the goal of habituation
Given psychoeducational material

Treatment principles: N/S

HMD: eMagin Z800 or Oculus Rift DK2
Display type: OLED* 
Resolution: 800x600* Or  960x1080*
Refresh rate: 80 hz* or 60 - 75Hz*
FoV: 40* or 100*

Type: Headphones
Model: eMagin Z800 or Oculus Rift DK2 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: Oculus Rift DK2 has 6 DoF built-in tracking (N/S)

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 5

Description: 
A small spider moving in a box
A big spider hanging from a doorframe
A big spider crawling on the floor
A big spider on the wall and a big spider on the floor
Four big spiders crawling on the floor 

Screenshots provided: No
Movement: Yes, N/S how 
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S Source 4

Shiban et al. 2015a RCT

Total N: 58
Male N: 8
Female N: 49 
Gender N/S: 1
Average age: 22.7 1 x 20 min. 1 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Given psychoeducational material

Treatment principles: N/S

HMD: eMagin Z800 
Display type: OLED* 
Resolution: 800x600*
Refresh rate: 80 hz*
FoV: 40*

Type: Ear buds
Model: eMagin Z800 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Joystick
Model: N/S

Model: PATRIOT
DoF: 6* (N/S)

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: Participants were seated in a chair next to a table with a joystick on it.

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Cybersession
Version: N/S
Type: Rendered

Amount: 1

Description: 
Four empty basement rooms, in which four differently coloured spiders could appear

Screenshots provided: Yes

Movement: Yes, unclear how
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S Source 4

Shiban et al. 2015b RCT

Total N: 32
Male N: N/S
Female N: N/S
Average age: 31.1 1 x N/S min. 3 x N/S min.

Treatment methods: 
Graduated exposure with the goal of habituation
Given psychoeducational material

Treatment principles: One group's VRE session was treated based on a reconsolidation protocol using a virtual spider
as a reactivation cue for 5 sec

Ref: Schiller, D., Monfils, M.-H., Raio, C. M., Johnson, D. C., LeDoux, J. E., & Phelps, E. A. (2010).
Preventing the return of fear in humans using reconsolidation update mechanisms. Nature, 463 (7277), 49-53.

HMD: eMagin Z800 
Display type: OLED* 
Resolution: 800x600*
Refresh rate: 80 hz*
FoV: 40*

Type: Headphones 
Model: Sennheiser HD 215
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: PATRIOT
DoF: 6* (N/S)

CPU: Pentium 4, otherwise N/S, 3.20 ghz
GPU: Intel 82865G
RAM: 1 gb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Cybersession
Version: N/S
Type: Rendered

Amount: 1

Description: 
Four empty rooms, in which four differently coloured spiders could appear*

Screenshots provided: Yes

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S Source 4

St-Jacques et al. 2010 RCT

Total N: 31
Male N: 5
Female N: 26
Average age: 10.1 4 x N/S min. 4 x 60 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Given psychoeducational material

Treatment principles: N/S

HMD: nVisor SX (Version N/S)
Display type: LCOS*
Resolution: 1280 x 1024
Refresh rate: N/S
FoV:  60

Type: Headphones
Model: nVisor SX built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: Wireless gyration mouse
Model: Microsoft, otherwise N/S

Model: Inertia Cube2 Pro
DoF: 3

CPU: N/S, 3.2 ghz
GPU: GeForce FX 5900 XT
RAM: 2 gb

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 2

Description: 
2 apartments composed of a bedroom, living room, kitchen and bathroom in which spiders were inserted.

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S MaxFX* 4
Cynophobia

Farrel et al 2021 Multiple-baseline controlled case series.

Total N: 8
Male N: 4
Female N: 4
Average age: 10 1 x N/S min. 1 x 180 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Behavioral experiments to challenge dysfunctional phobic beliefs

Treatment principles: The treatment followed one session treatment principles described by Ollendick et al. and Öst

Ref1: Ollendick, T. H., Öst, L. G., Reuterskiöld, L., Costa, N., Cederlund, R., Sirbu, C., … Jarrett, M.A. (2009). 
One- session treatment of phobias in youth: a RCT in the USA and Sweden. 
Journal of Consulting and Clinical Psychology, 77, 504–515. https://doi.org/10.1037/a0015158

Ref2: Öst, L. G. (1997). Rapid treatment of specific phobias. Phobias: A handbook of theory, research, and treatment, 227–247.

HMD: Oculus Rift, specific model N/S
Display type: OLED*
Resolution (per eye): 1080x1200* 
Refresh rate: 90 Hz*
FoV: 94*

Type: Headphones (N/S)
Model: Oculus Rift built-in
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Oculus Rift built-in (N/S)*
DoF: 3*

CPU: N/S
GPU: N/S 
RAM: N/S

Physical context: N/S

Space used/required: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: 360 degree video

Amount: 1

Description: 
Six different dogs (Doberman, English Cocker Spaniel, Labrador x Kelpie, Rottweiler x Border Collie, Cavoodle, and Japanese Spitz) 
were filmed in the same room that the treatment was conducted in. Each dog had aproximately 50 min of footage, which included 10 
steps of increasing difficulty. Difficulty was increased by increasing proximity, percieved control (leash/no leash, owner/no owner) and 
size of the dog.

Screenshots provided: No
Movement: The camera moved closer to the dogs in certain exposure steps
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: Yes N/S 4
Dental Phobia

Gujjar et al. 2017 Case study

Total N: 2
Male N: 0
Female N: 2
Age: 24 & 56 1 x 20-25 min. N/S x N/S min.

Treatment methods:
Graduated exposure with the goal of habituation

Treatment methods: N/S

HDM: Oculus DK2
Display type: OLED*
Resolution: 960 x 1080 per eye
Refresh rate: 75 Hz, 72 Hz, 60 Hz*
FoV: 100°*

Type: N/S
Model: Oculus DK2 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Oculus DK2 built-in 
DoF: 6 (N/S)*

CPU: N/S
GPU: NVIDIA GEFORCE GTX 750 TI OC, 2 gb
RAM: N/S

Physical context: The patient was seated in a dental chair

Tactile feedback: N/S

Olfactory feedback: Typical dental operatory related odour was recreated by placing cotton wool soaked in clove oil 
around the dental chair

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 5

Description:
A Dental operatory with dental instruments surrounding the chair and a virtual dentist sitting on the right side of the patient.
A Virtual dentist moves towards the patient with a dental mirrorin the hand, seemingly to do an oral examination. 
A Virtual dentist holds a dental syringe and moves towards the patient. 
A Virtual dentist carries a drill (without sound) towards the patient. 
A Virtual dentist carries a drill (with sound) towards the patient.

Screenshots: Yes

Movement: No
Visible body: Yes
Interactible elements: N/S

Pre-immersion customizability: N/S

Live Controllable elements: Yes, eg. virtual dentist movements

Live view: Yes, on a computer screen N/S 4

Gujjar et al. 2018 Multiple-baseline controlled case series.

Total N: 10
Male N: 4
Female N: 6
Age: 28.5 1 x N/S min. 1 x N/S min. 

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HDM: Oculus DK2
Display type: OLED*
Resolution: 960 x 1080 
Refresh rate: 60 - 75 hz*
FoV: 100*

Type: Headphones
Model: Oculus Rift DK2 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Oculus DK2 built-in (N/S)
DoF: 6 (N/S)*

CPU: Intel Core i7-4790, 4 ghz
GPU: Nvidia Geforce GTX 750 TI OC, 2 gb 
RAM: N/S

Physical context: The patient was seated in a dental chair. Patients were encouraged to keep their mouth open from 
the second environment up to and including the fifth environment.

Tactile feedback: N/S

Olfactory feedback: Typical dental operatory related odour was recreated by placing cotton wool soaked in clove oil 
around the dental chair

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 5

Description:
A Dental operatory with dental instruments surrounding the chair and a virtual dentist sitting on the right side of the patient.
A Virtual dentist moves towards the patient with a dental mirrorin the hand, seemingly to do an oral examination. 
A Virtual dentist holds a dental syringe and moves towards the patient. 
A Virtual dentist carries a drill (without sound) towards the patient. 
A Virtual dentist carries a drill (with sound) towards the patient.

Screenshots: No

Movement: No
Visible body: Yes
Interactible elements: N/S

Pre-immersion customizability: N/S

Live Controllable elements: Yes, eg. virtual dentist movements. Unclear if performed live or pre-immersion.

Live view: Yes, on a computer screen* N/S 4

Gujjar et al. 2019 RCT

Total N: 30
Male N: 12
Female N: 18
Average age: 24.1

1 x N/S min. 
Length was variable, depending on how fast patients 
SUD scores decreased 

1 x N/S min.
Length was variable, depending on how fast patients SUD scores 
decreased 

Treatment methods: 
Graduated exposure with the goal of habituation

Treatment principles: N/S

HMD: Oculus Rift DK2
Display type: OLED*
Resolution: 960 x 1080
Refresh rate: 60 - 75 hz*
FoV: 100° 

Type: Headphones
Model: Oculus Rift DK2 built-in (N/S)
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: Oculus DK2 built-in (N/S)
DoF: 6 (N/S)*

CPU: Intel Core i7-4790, 4 ghz
GPU: Nvidia Geforce GTX 750 TI OC, 2 gb 
RAM: N/S

Physical context: The patient was seated in a dental chair. Patients were encouraged to keep their mouth open from 
the second environment up to and including the fifth environment.

Tactile feedback: N/S

Olfactory feedback: Typical dental operatory related odour was recreated by placing cotton wool soaked in clove oil 
around the dental chair

VR specific treatment techniques: N/S

Name: N/S
Version: N/S
Type: Rendered

Amount: 5

Description:
A Dental operatory with dental instruments surrounding the chair and a virtual dentist sitting on the right side of the patient.
A Virtual dentist moves towards the patient with a dental mirrorin the hand, seemingly to do an oral examination. 
A Virtual dentist holds a dental syringe and moves towards the patient. 
A Virtual dentist carries a drill (without sound) towards the patient. 
A Virtual dentist carries a drill (with sound) towards the patient.

Screenshots: Yes, in referenced material

Movement: No
Visible body: Yes*
Interactible elements: N/S

Pre-immersion customizability: N/S

Live Controllable elements: Yes, eg. virtual dentist movements. Unclear if performed live or pre-immersion.*

Live view: Yes, on a computer screen* N/S 4
Hemophobia

Jiang et al. 2020 RCT

Total N: 43
Male N: 8
Female N: 35
Average age: 23.4 1 x 45 min. 1 x 90 min.

Treatment methods:
Graduated exposure with the goal of habituation
Psychoeducation

Treatmen principles: N/S

HMD*: Samsung Gear VR (Version N/S) with Samsung Galaxy S7
Display type: Super AMOLED*
Resolution: 1280x720*
Refresh rate: N/S
FoV:  96 or 101*

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Gaze control
Model: N/S

Model: N/S
DoF: 3* Samsung Galaxy S7

Physical context: Seated in front of an computer in a small room

Space used/required: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Dental_Gear VR
Version: N/S
Type: Animated & 360 degree 
video

Amount: 5

Description: 
A dental Office where dental procedures were performed using tools such as a syringe, scraper, drill, or mirror. 
A pathology Office where a patient received needle pricks, injections, or blood draw. 
A clinic where a doctor treated different types of wounds
360 degree video of a nurse giving a you an injection
360 degree video of a nurse taking a blood sample from you

Screenshots provided: No

Movement: N/S
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: Animated environments could be experienced as either observer or patient. Each animated environment 
has three levels of intensity. N/S what changes based on intensity levels. 

Live controllable elements: N/S

Live view: N/S N/S 4

Meindl et al. 2019 Case study

Total N: 1
Male N: 1
Female N: 0
Average age: 26 14 x N/S min. 14 x N/S min.

Treatment methods:
Graduated exposure with the goal of habituation
Positive reinforcement for exposure tasks (e.g. patient was offered a favored edible for not performing avoidance behaviors)

Treatment principles: N/S

HMD: Tzumi Dream Vision with iPhone 6s
Display type: LCD
Resolution: 375x667
Refresh rate:  N/S
FoV:  N/S

Type: N/S
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: N/S
DoF: 3* iPhone 6s

Physical context: 4.57×7.62m room in patients basement with blood draw equipment such as nitrile medical 
examination gloves, alcohol prep pads, cotton balls, a tourniquet, band‐aids,  needles  and  blood  collection  tubes. 
A cardboard outline of an arm was placed to indicate where the patient should place his arm during the blood draw. 
The room also contained a television and the patients prefered edibles. This was done to emulate the doctors office 
where the patient would have blood drawn.

Tactile feedback: An Apple Pencil stylus used to simulate the needle insertion.

Olfactory feedback: N/S

VR specific treatment techniques:N/S

Name: N/S
Version: N/S
Type: 360 degree video

Amount: 1

Description: 
A 360 degree video of a blood drawing procedure in a doctors office, from the point of view of the patient.

Screenshots provided: No

Movement: No
Visible body: Yes
Interactible elements: None

Pre-immersion customizability: N/S

Live controllable elements: N/S

Live view: N/S N/S 4
Squalophobia

Malbos et al. 2020 Case report

Total N: 1
Male N: 0
Female N: 1
Average age: 30 6 x 30-40 min. 10 x 30-40 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Psychoeducation
Cognitive restructuring

Treatment principles: N/S

HMD: PlayStation VR
Display type: OLED
Resolution: 960 × 1080
Refresh rate: 90-120 HZ*
FoV: 100

Type: Headphones
Model: N/S
Directional sound: N/S
Noise cancellation: N/S

Type: Handheld controller
Model: N/S

Model: N/S
DoF: 3

CPU: Intel I7, otherwise N/S
GPU: NVidia GTX670, 3 gb 
RAM: 16 gb DDR4 

Physical context: N/S

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: N/S

Name: Cryengine Sandbox 2
Version: N/S
Type: Animated

Amount: 3

Description:
Outdoor swimming pool in an open space partly surrounded by trees. The pool had three levels of depth (shallow, intermediate, and 
deep).
A lake with shallow and deep water. Some areas included the presence of small moving fishes and various algae.
A sea-cove with a sand beach and a nearby small island

Screenshots provided: Yes

Movement: Yes, including swimming and diving in any direction
Visible body: Arms doing breaststrokes could be seen when swimming.
Interactible elements: Pick up stones, sticks, or crabs off the substrate. Fish and sharks react to patients 
behavior.

Pre-immersion customizability: N/S

Live controllable elements: The appearance and subsequent movement of a 3 m (10 ft) long virtual great white shark moving close to the 
surface with its dorsal fin protruding above the sea surface

Live view: N/S Cryengine 4
Nyctophobia 

Servera et al. 2020 Single-arm trial

Total N: 6
Male N: 3
Female N: 3
Average age: 9.6 N/S x N/S min. 6-8 x 40 min.

Treatment methods: 
Graduated exposure with the goal of habituation
Emotive Performances treatment which uses systematic desensitization based on  the principles of counterconditioning (e.g. positive reinforcement 
for completing exposure tasks)

Treatment principles: N/S

HMD*: PICO G2*
Display type: LCD*
Resolution: 1440 x 1600*
Refresh rate: 90 HZ*
FoV: 101*

Type: N/S
Model: PICO G2 built-in (N/S)*
Directional sound: N/S
Noise cancellation: N/S

Type: N/S
Model: N/S

Model: PICO G2 built-in (N/S)*
DoF: 3

GPU: Qualcomm Snapdragon 835, 4x 2.45 GHz – Kryo 
280 (Cortex-A73) 4x 1.9 GHz – Kryo 280 (Cortex-A53)*
GPU N/S
RAM: LPDDR4-1866 RAM

Physical context: In a room with a therapist

Tactile feedback: N/S

Olfactory feedback: N/S

VR specific treatment techniques: While in VR, the child only interacts with a virtual helper. The VR exposure 
program is programmed as a game for the child to complete, wherein the child collects token by exploring the house 
and staying in the dark areas. 

Name: Psious Fear of the Dark
Version: N/S
Type: Animated

Amount: 1

Description:
A house with five different rooms: 
a training area
a living room
a hall
a hall bathroom
a bedroom

Screenshots provided: Yes, in supplementary material
Movement: Yes, teleporting to rooms according to user/therapist input
Visible body: N/S
Interactible elements: N/S

Pre-immersion customizability: N/S

Live controllable elements: Light level in rooms. Shift childs perspective to laying in bed. Rain intensity. Helpful phrases.
 
Live view: Yes, method N/S N/S 3
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