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Supplementary Table S4. Substance use studies
	Authors
	Category
	N
	Participant characteristics
	Virtual reality type
	Aims
	Conclusions

	1. Lister et al (2016)
	Theory
	121
	Individuals who had reported gambling
	HMD showing an interactive casino
	This study assessed gambling goals before testing gambling performance in a rigged VR casino.
	Gambling goals and problem gambling severity predicted chasing behaviour.

	2. Pericot-Valverde et al (2015)
	Treatment
	41
	Treatment seeking smokers
	HMD showing smoking-related cues
	This was a case series seeing who benefited from VR cue exposure treatment, once a week over five weeks.
	A number of individual characteristics (e.g. younger age, delay discounting) predicted potential benefit, but this was not a controlled study so could not tell what was due to the VR CET.

	3. Thompson-Lake et al (2015)
	Assessment
	36
	Nicotine dependent cigarette smokers
	HMD
	After being deprived of cigarettes, whether VR cigarette cues led to cravings.
	Cravings occurred to smoking compared to non-smoking cues.

	4. Freeman et al (2015)
	Theory
	121
	People with paranoid thoughts and who had taken cannabis
	HMD displaying a neutral social situation
	In a randomised controlled test, participants were tested before and after receiving THC in order to test the psychological effects.
	THC led to increases in negative affect, paranoia, and anomalous experiences and a decrease in working memory performance.

	5. Pericot-Valverde et al (2014)
	Treatment
	48
	Treatment seeking smokers
	HMD
	VR used for cue exposure treatment, involving social interactions where people were smoking or offering cigarettes, talking, dancing, having coffee, and drinking alcoholic beverages.
	In this uncontrolled study, VR CET led to reduction in cravings.

	6. Hadley et al (2014)
	Assessment
	42
	Adolescents
	HMD displaying party scenes.
	Testing whether VR could elicit physiological arousal to substance use and sexual risk-taking cues.
	The cues did produce physiological arousal.

	7. Acker & MacKillop (2014)
	Assessment
	47
	Regular smokers
	HMD
	Tobacco cues were presented in VR. 
	Carving occurred in response to the VR cues. Behavioral economic indices of demand for tobacco also increased.

	8. Traylor et al (2011)
	Assessment
	21
	Nicotine dependent daily drinkers
	HMD
	The pilot study tested nicotine and alcohol cue reactivity across different VR scenes with smoking cues.
	VR elicited cravings, which varied by participant characteristics.

	9. Lee et al (2008)
	Assessment
	28
	14 male patients with alcohol dependence and 14 age-matched social drinkers
	HMD displaying a virtual pub
	Alcohol and social pressure were varied in the conditions.
	VR elicited alcohol cravings, especially in the alcohol dependence group regardless of social pressure.

	10. Girard et al (2009)
	Treatment
	91
	Regular smokers
	HMD
	Randomised to crushing virtual cigarettes or grasping virtual balls. All participants also took part in a psychosocial programme for reducing smoking.
	Crushing cigarettes was associated with better outcomes.

	11. Bordnick et al (2009).
	Assessment
	20
	Current cannabis smokers
	HMD with audio, visual, olfactory, and vibrotactile sensory stimuli.
	Tested whether cannabis cues can trigger cravings.
	The VR cues triggered cannabis cravings.

	12. Lee et al (2009)
	Treatment
	38
	Alcohol dependent males.
	The virtual reality therapy (VRT) consisted of scenes that were associated with relaxation, virtual alcohol cues and then an aversive stimulation. Projectors and googles used.
	20 individuals had 10 VRT sessions, and 18 had CBT. This was not randomised.
	The individuals who had the VR intervention had decreased alcohol cravings compared to the other patients.

	13. Cho et al (2008)
	Assessment
	10
	No history of alcohol-related disease.
	HMD, varying alcohol cues and social pressure.
	This tested the effects of VR alcohol cues and avatar pressure to increase alcohol cues.
	Alcohol cues and social pressure increased alcohol cravings.

	14. Bordnick et al (2008)
	Assessment
	40
	Non-treatment seeking drinkers
	HMD plus cue scent system.
	VR alcohol cues were compared to VR neutral cues.
	Alcohol related cues produced cravings

	15. Carter et al (2008)
	Assessment
	22
	Smokers
	HMD presenting a neutral scene or party scene with smoking cues. Visual, olfactory, and auditory cues were used.
	Compared craving in neutral and smoking cue conditions.
	Cigarette cues produced cravings.

	16. Lee et al (2007)
	Treatment
	8
	Members of alcoholics anonymous group.
	Large screen and projector system.
	Eight sessions of VR cue-exposure therapy.
	Alcohol urges decreased but there was no control condition.

	17. Saladin et al (2006)
	Assessment
	11
	Crack cocaine dependent individuals
	HMD
	Seven cocaine-related scenes were used and a neutral environment.
	Craving increased in the cocaine-related scenes.

	18. Bordnick et al (2005)
	Assessment
	10
	Smokers
	HMD
	Smokers exposed to neutral and smoking related VR 

environments.
	Smoking cues elicited urges.

	19. Bordnick et al (2005).
	Assessment
	1
	Smoker
	HMD
	Case study of VR exposure to smoking cues
	Cravings occurred to the VR smoking cues.

	20. Bordnick et al (2004)
	Assessment
	13
	Smokers
	HMD
	VR smoking related and neutral scenes presented.
	Cravings occurred to smoking cues.

	21. Lee et al (2003)
	Assessment
	22
	Smokers
	HMD
	Carving across smoking related VR and pictures compared.
	VR was better at eliciting cravings than pictures.

	22. Kuntze et al (2001).
	Assessment
	15
	Males, opioid dependent.
	HMD
	VR cue exposure compared with pictures compared with neutral stimuli.
	VR elicited the greater drug cravings.
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