Appendix 1: Additional details on Methods and Results
Methods
Data Sources and Searches (Search date: June 16th, 2018)
1) Search string Pubmed: 
#1 virtual [Title/Abstract] AND (reality [Title/Abstract] OR game*[Title/Abstract] OR gaming [Title/Abstract] OR interface [Title/Abstract] OR immers*[Title/Abstract]) 
#2 Virtual Reality Exposure Therapy [MeSH Terms]
#3 (pain*[Title/Abstract] OR burn*[Title/Abstract] OR wound*[Title/Abstract] OR injur*[Title/Abstract])
#4 (pain [MeSH Terms] OR burns [MeSH Terms] OR (wounds and injuries [MeSH Terms])
(#1 or #2) and (#3 or #4)
Hits: 930 records

2) Search string Cochrane Central Registrar of Clinical Trials: 
#1 virtual and (reality or game or interface or immersion or immersive) (Word variations have been searched)
#2 Virtual Reality Exposure Therapy (MeSH)
#3 wounds and injuries (MeSH)
#4 burns (MeSH)
#5 pain (MeSH)
#6 pain or burn or wound or injury (Word variations have been searched)
#7 (#1 or #2) and (#3 or #4 or #5 or #6) in Trials
Hits: 333 records

3) Search string EMBASE: ((('virtual' NEAR/4 'reality'):ti,ab,kw) OR (('virtual' NEAR/4 'interface'):ti,ab,kw) OR (('virtual' NEAR/4 'game'):ti,ab,kw) OR (('virtual' NEAR/4 'gaming'):ti,ab,kw) OR (('virtual' NEAR/4 'immers*'):ti,ab,kw) OR 'virtual reality'/exp) AND ('pain'/exp OR 'burn'/exp OR 'injury'/exp OR 'pain*':ti,ab,kw OR 'burn*':ti,ab,kw OR 'wound':ti,ab,kw OR 'injur*':ti,ab,kw) AND ([embase]/lim OR [embase classic]/lim)
Hits: 1697 records

4) Search string PsycInfo (through ProQuest): 
#1 MJMAINSUBJECT.EXACT. EXPLODE("Pain") OR MJMAINSUBJECT.EXACT. EXPLODE("Burns") OR MJMAINSUBJECT.EXACT. EXPLODE("Wounds")
#2 pain* or burn* or wound* or injur*
#3 MJMAINSUBJECT.EXACT. EXPLODE ("Virtual Reality")
#4 (virtual NEAR reality) or (virtual NEAR interface) or (virtual NEAR game) or (virtual NEAR gaming) or (virtual NEAR immers*)
(#1 OR #2) and (#3 or #4)
(MJMAINSUBJECT.EXACT.EXPLODE("Pain") OR  MJMAINSUBJECT.EXACT.EXPLODE("Burns") OR MJMAINSUBJECT.EXACT.EXPLODE("Wounds") OR ab(pain* or burn* or wound* or injur*)) AND (MJMAINSUBJECT.EXACT.EXPLODE("Virtual Reality") OR ab((virtual NEAR/4 reality) OR (virtual NEAR/4 interface) OR (virtual NEAR/4 game) OR (virtual NEAR/4 gaming) OR (virtual NEAR/4 immers*)))
Scholarly journals (Exclude books and Dissertations & Theses)
Hits: 421 records











Results
Study selection
	We also contacted authors for two trials where we suspected overlap between samples (Schneider et al. 2003, 2004) and for another trial where values presented alongside means were not labeled as SEs or SDs (Miller et al. 2010). The authors did not reply in the last case but given that values were very small compared to the means, we opted for considering them as standard errors.

List of eligible trials 
Sufficient data for effect size calculation (included in the meta-analysis)
Bentsen B, Svensson P, Wenzel A (2001). Evaluation of effect of 3D video glasses on perceived pain and unpleasantness induced by restorative dental treatment. European Journal of Pain (London, England) 5, 373–378.
Brown NJ, Kimble RM, Rodger S, Ware RS, Cuttle L (2014). Play and heal: randomized controlled trial of DittoTM intervention efficacy on improving re-epithelialization in pediatric burns. Burns: Journal of the International Society for Burn Injuries 40, 204–213.
Carrougher GJ, Hoffman HG, Nakamura D, Lezotte D, Soltani M, Leahy L, Engrav LH, Patterson DR (2009). The Effect of Virtual Reality on Pain and Range of Motion in Adults With Burn Injuries. Journal of burn care & research: official publication of the American Burn Association 30, 785–791.
Chan EA, Chung JW, Wong TK, Lien AS, Yang JY (2007). Application of a virtual reality prototype for pain relief of pediatric burn in Taiwan. Journal of Clinical Nursing 16, 786–793.
Frere CL, Crout R, Yorty J, McNeil DW (2001). Effects of audiovisual distraction during dental prophylaxis. Journal of the American Dental Association (1939) 132, 1031–1038.
Gerçeker GÖ, Binay Ş, Bilsin E, Kahraman A, Yılmaz HB (2018). Effects of Virtual Reality and External Cold and Vibration on Pain in 7- to 12-Year-Old Children During Phlebotomy: A Randomized Controlled Trial. Journal of Perianesthesia Nursing: Official Journal of the American Society of PeriAnesthesia Nurses
Gershon J, Zimand E, Lemos R, Rothbaum BO, Hodges L (2003). Use of virtual reality as a distractor for painful procedures in a patient with pediatric cancer: a case study. Cyberpsychology & Behavior: The Impact of the Internet, Multimedia and Virtual Reality on Behavior and Society 6, 657–661.
Gold JI, Kim SH, Kant AJ, Joseph MH, Rizzo AS (2006). Effectiveness of virtual reality for pediatric pain distraction during i.v. placement. Cyberpsychology & Behavior: The Impact of the Internet, Multimedia and Virtual Reality on Behavior and Society 9, 207–212.
Gold JI, Mahrer NE (2018). Is Virtual Reality Ready for Prime Time in the Medical Space? A Randomized Control Trial of Pediatric Virtual Reality for Acute Procedural Pain Management. Journal of Pediatric Psychology 43, 266–275.
Guo C, Deng H, Yang J (2015). Effect of virtual reality distraction on pain among patients with hand injury undergoing dressing change. Journal of Clinical Nursing 24, 115–120.
Hoffman HG, Patterson DR, Carrougher GJ (2000). Use of virtual reality for adjunctive treatment of adult burn pain during physical therapy: a controlled study. The Clinical Journal of Pain 16, 244–250.
Hoffman HG, Patterson DR, Carrougher GJ, Sharar SR (2001). Effectiveness of virtual reality-based pain control with multiple treatments. The Clinical Journal of Pain 17, 229–235.
Hoffman HG, Patterson DR, Seibel E, Soltani M, Jewett-Leahy L, Sharar SR (2008). Virtual reality pain control during burn wound debridement in the hydrotank. The Clinical Journal of Pain 24, 299–304.
Hua Y, Qiu R, Yao W-Y, Zhang Q, Chen X-L (2015). The Effect of Virtual Reality Distraction on Pain Relief During Dressing Changes in Children with Chronic Wounds on Lower Limbs. Pain Management Nursing: Official Journal of the American Society of Pain Management Nurses 16, 685–691.
JahaniShoorab N, Ebrahimzadeh Zagami S, Nahvi A, Mazluom SR, Golmakani N, Talebi M, Pabarja F (2015). The Effect of Virtual Reality on Pain in Primiparity Women during Episiotomy Repair: A Randomize Clinical Trial. Iranian Journal of Medical Sciences 40, 219–224.
Jeffs D, Dorman D, Brown S, Files A, Graves T, Kirk E, Meredith-Neve S, Sanders J, White B, Swearingen CJ (2014). Effect of virtual reality on adolescent pain during burn wound care. Journal of Burn Care & Research: Official Publication of the American Burn Association 35, 395–408.
Kipping B, Rodger S, Miller K, Kimble RM (2012). Virtual reality for acute pain reduction in adolescents undergoing burn wound care: a prospective randomized controlled trial. Burns: Journal of the International Society for Burn Injuries 38, 650–657.
Konstantatos AH, Angliss M, Costello V, Cleland H, Stafrace S (2009). Predicting the effectiveness of virtual reality relaxation on pain and anxiety when added to PCA morphine in patients having burns dressings changes. Burns: Journal of the International Society for Burn Injuries 35, 491–499.
Maani CV, Hoffman HG, Morrow M, Maiers A, Gaylord K, McGhee LL, DeSocio PA (2011). Virtual reality pain control during burn wound debridement of combat-related burn injuries using robot-like arm mounted VR goggles. The Journal of Trauma 71, S125-130.
Miller K, Rodger S, Bucolo S, Greer R, Kimble RM (2010). Multi-modal distraction. Using technology to combat pain in young children with burn injuries. Burns: Journal of the International Society for Burn Injuries 36, 647–658.
Miller K, Rodger S, Kipping B, Kimble RM (2011). A novel technology approach to pain management in children with burns: A prospective randomized controlled trial. Burns: Journal of the International Society for Burn Injuries 37, 395–405.
Morris LD, Louw QA, Grimmer-Somers K (2009). The Effectiveness of Virtual Reality on Reducing Pain and Anxiety in Burn Injury Patients: A Systematic Review. The Clinical Journal of Pain 25, 815–826.
Schmitt YS, Hoffman HG, Blough DK, Patterson DR, Jensen MP, Soltani M, Carrougher GJ, Nakamura D, Sharar SR (2011). A randomized, controlled trial of immersive virtual reality analgesia, during physical therapy for pediatric burns. Burns: Journal of the International Society for Burn Injuries 37, 61–68.
Schneider SM, Ellis M, Coombs WT, Shonkwiler EL, Folsom LC (2003). Virtual reality intervention for older women with breast cancer. Cyberpsychology & Behavior: The Impact of the Internet, Multimedia and Virtual Reality on Behavior and Society 6, 301–307.
Schneider SM, Prince-Paul M, Allen MJ, Silverman P, Talaba D (2004). Virtual reality as a distraction intervention for women receiving chemotherapy. Oncology Nursing Forum 31, 81–88.
van Twillert B, Bremer M, Faber AW (2007). Computer-generated virtual reality to control pain and anxiety in pediatric and adult burn patients during wound dressing changes. Journal of Burn Care & Research: Official Publication of the American Burn Association 28, 694–702.
Wolitzky K, Fivush R, Zimand E, Hodges L, PhD BOR (2005). Effectiveness of virtual reality distraction during a painful medical procedure in pediatric oncology patients. Psychology & Health 20, 817–824.

 Insufficient data for effect size calculation (not included)

Asl Aminabadi N, Erfanparast L, Sohrabi A, Ghertasi Oskouei S, Naghili A (2012). The Impact of Virtual Reality Distraction on Pain and Anxiety during Dental Treatment in 4-6-Year-Old Children: a Randomized Controlled Clinical Trial. Journal of Dental Research, Dental Clinics, Dental Prospects 6, 117–124.
Cacau L de AP, Oliveira GU, Maynard LG, Araújo Filho AA de, Silva WM da, Cerqueria Neto ML, Antoniolli AR, Santana-Filho VJ (2013). The use of the virtual reality as intervention tool in the postoperative of cardiac surgery. Revista Brasileira De Cirurgia Cardiovascular: Orgao Oficial Da Sociedade Brasileira De Cirurgia Cardiovascular 28, 281–289.
Das DA, Grimmer KA, Sparnon AL, McRae SE, Thomas BH (2005). The efficacy of playing a virtual reality game in modulating pain for children with acute burn injuries: A randomized controlled trial [ISRCTN87413556]. BMC Pediatrics 5, 1.
McSherry T, Atterbury M, Gartner S, Helmold E, Searles DM, Schulman C (2018). Randomized, Crossover Study of Immersive Virtual Reality to Decrease Opioid Use During Painful Wound Care Procedures in Adults. Journal of Burn Care & Research: Official Publication of the American Burn Association 39, 278–285.
Mosso JL, Gorini A, De La Cerda G, Obrador T, Almazan A, Mosso D, Nieto JJ, Riva G (2009). Virtual reality on mobile phones to reduce anxiety in outpatient surgery. Studies in Health Technology and Informatics 142, 195–200.
Oyama H, Kaneda M, Katsumata N, Akechi T, Ohsuga M (2000). Using the bedside wellness system during chemotherapy decreases fatigue and emesis in cancer patients. Journal of Medical Systems 24, 173–182.
Schneider SM Hood LE (2007). Virtual Reality: A Distraction Intervention for Chemotherapy. Oncology nursing forum 34, 39–46.
Walker MR, Kallingal GJS, Musser JE, Folen R, Stetz MC, Clark JY (2014). Treatment efficacy of virtual reality distraction in the reduction of pain and anxiety during cystoscopy. Military Medicine 179, 891–896.
Wint SS, Eshelman D, Steele J, Guzzetta CE (2002). Effects of Distraction Using Virtual Reality Glasses During Lumbar Punctures in Adolescents With Cancer. Oncology Nursing Forum 29, E8–E15.


Interaction with the virtual environment (Table S1)
Presence in the virtual environment was assessed in ten trials and immersion in one. Generally, participants rated the virtual environment as engaging and interactive (average above 5 on a 1 to 10 scale). The number of interactive elements ranged from 1 to 5, with most studies using visual feedback, sound, and mouse navigation.




Table S1. Characteristics of the virtual reality environment and experience
	Study
	VR systema
	VR interaction tools
	Number of tools
	Immersion measure
	Presence measure
	Adverse events measure
	No drop VRb
	VR Auc

	Bentsen, 2001
	VG
	visual feedback
	1
	NR
	NR
	NR
	0
	N

	Brown, 2014
	MMD
	visual feedback, navigation, character insertion and touch screen, tactile feedback (vibration)
	4
	NR
	NR
	NR
	3
	N

	Carrougher, 2009
	VG
	visual feedback, sound, navigation through mouse
	3
	NR
	VAS 
	15% report nausea (on GRS)
	2
	Y

	Chan, 2007
	HMD
	visual feedback, sound, navigation through mouse
	3
	NR
	PQ
	NR
	0
	Y

	Frere, 2001
	VG
	visual feedback, sound
	2
	VAS 
	NR
	NR
	0
	N/A

	Gerceker, 2018
	HMD
	visual feedback, sound
	2
	NR
	NR
	NR
	0
	N

	Gershon, 2004
	HMD
	visual feedback, sound, navigation through joystick, feedback interaction 
	4
	NR
	NR
	NR
	0
	Y

	Gold, 2006
	HMD
	visual feedback, sound, navigation, interactive avatar
	4
	NR
	CPQ
	0% report nausea (at CSSQ)
	0
	N

	Gold, 2018
	VG
	visual feedback, sound, navigation through rumble pad, tactile feedback
	4
	NR
	CPQ
	8 % report mild to moderate nausea on Malaise Scale
	0
	N

	Guo,2014
	3d GL
	visual feedback, sound
	2
	NR
	NR
	NR
	0
	N

	Hoffman, 2000
	VG
	visual feedback, sound, navigation through the mouse, tactile feedback
	4
	NR
	VAS 
	mean of nausea < 1% (on VAS)
	0
	Y

	Hoffman, 2001
	VG
	visual feedback, sound, navigation through mouse
	3
	NR
	VAS 
	mean of nausea = 2.7% (on VAS)
	0
	Y

	Hoffman, 2008
	HMD
	visual feedback, sound, navigation through the joystick
	3
	NR
	VAS 
	mean of nausea < 1% (on VAS)
	0
	Y

	Hua, 2015
	HMD
	visual feedback, sound
	2
	NR
	NR
	NR
	0
	N

	Jahanishoorab, 2015
	VG
	visual feedback, sound, navigation through mouse
	3
	NR
	NR
	NR

	1
	N

	Jeffs, 2014
	HMD
	visual feedback, sound
	2
	NR
	NR
	0% report nausea or simulator sickness
	1
	N

	Kipping, 2012
	HMD
	visual feedback, sound, joystick hand control
	3
	NR
	VAS 
	No significant differences in nausea between VR and control 
	0
	N

	Konstantatos, 2009
	VG
	visual feedback, sound, hypnotic suggestion
	3
	NR
	NR
	NR
	2
	Y

	Maani, 2011
	HMD
	visual feedback, sound, joystick hand control
	3
	NR
	VAS 
	0 % report nausea (on VAS)
	0
	Y

	Miller,2010

	MMD
	visual feedback, navigation, character insertion and touch screen, tactile feedback (vibration)
	4
	NR
	NR
	NR
	0
	Y

	Miller,2011
	MMD
	visual feedback, navigation, character insertion and touch screen, tactile feedback (vibration)
	4
	NR
	NR
	NR
	0
	Y

	Morris, 2010
	HMD
	visual feedback, sound, joystick hand control
	3
	NR
	NR
	NR
	0
	N

	Schmitt, 2011
	HMD
	visual feedback, sound, navigation through mouse
	3
	NR
	VAS 
	Mean of nausea = 3.46 (on VAS) 
	0
	Y

	Schneider, 2003
	HMD
	visual feedback, sound, navigation through mouse
	3
	NR
	NR
	0% experienced cybersickness
	0
	N

	Schneider, 2004
	HMD
	visual feedback, sound, navigation through mouse
	3
	NR
	NR
	0% report nausea, dizziness or visual disturbances
	1
	N

	van Twillert, 2007 
	HMD
	visual feedback, sound, navigation through mouse
	3
	NR
	NR
	0% report side effects
	0
	N

	Wolitzky, 2005
	VG
	visual feedback, sound, navigation through joystick, feedback interaction
	4
	NR
	NR
	NR
	0
	N


[bookmark: _Hlk526616994]Note:
Abbreviations: VG= video glasses; HMD= head-mounted display; MMD= multi model design; 3d GL = 3d glasses; VR GL= VR glasses; NR = not reported; VAS = Visual Analog Scale; CPQ = Child Presence Questionnaire; PQ = Presence Questionnaire; CSSQ= Child Simulator Sickness Questionnaire; Au = authors. 
a VR system = types of VR equipment used in interventions. 
b No drop VR = Number of participants that dropped out 
c VR AU = the VR environment author where among the study’s author pool.
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Figure S1. Risk of bias summary: review authors' judgments about each risk of bias item for each included study.
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Figure S2. Funnel plots for comparison between VR-based intervention and treatment as usual: A. Funnel plot (black circles, observed studies); B. Contour-enhanced funnel plot
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