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Post-VR Pain
(mean)

P<0.00001 4.1

Pre-VR Pain5.4 (mean)

N=50 N=50

Post-Video Pain
(mean)

P=0.0006 4.8

Pre-Video Pain5.4 (mean)

P=0.008 Tashjian et al. JMIR Mental Health, 2017;4:e9
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P=0.01

NNT = 4

* Response = >0.5 SD drop in pain score

Tashjian et al. JMIR Mental Health, 2017;4:e9



Mechanism of Action
Gate Control 

Theory
Spotlight Theory of 

Attention





Dasca J, Reid M, IsHak W, Spiegel B, Recacho, Rosen B, Danovitch I. Virtual Reality and Medical Inpatients: 
A Systematic Review of Randomized Controlled Trials. Innov Clin Neuroscience, 2017;1:14

Indication N=Studies

Burn dressing changes 5

Obesity 2

Cancer pain 1

Physical trauma / injury 1

Stroke rehabilitation 1

Traumatic brain injury 1

• VR effective in most studies
• Well tolerated in all studies
• Studies small and heterogeneous. 
• Study quality is variable.
• Need larger, higher quality studies.

Key Points



Key Lesson VR can often help, but it can also harm

Case A: VR Treating a Panic Attack Case B: VR Causing a Panic Attack



Key Lesson If VR is a therapy, then we need a “VR Pharmacy.”







Key 
Lesson

VR has potential to be cost-effective.

length of stay?

morphine equivalents?

morphine complications?

H-CAHPS scores?

Delshad et al. Digital Medicine (in press)







Sentiment

Positive
(N=1,197)

Negative 
(N=251)

Neutral 
(N=560)

Specific Healthcare 
Use Cases
(N=263)

General Uses
(N=934)

Mental Health
(N=31)

ANXIETY 
(N=10) 

DEPRESSION 
(N=7) 

STRESS
(N=14) 

Lack of Mobility
(N=153)

DISTRACTION TO 
BOREDOM, ENCOURAGES 
MENTAL STIMULATION

(N=60)

WHEELCHAIR BOUND
PEOPLE (N=3)

ELDERLY WHO CANNOT 
MOVE/TRAVEL

(N=25)

SCANS/IMAGING
(N=8)

CANCER 
TREATMENT;CHEMO/

RADIATION
(N=9)

LONG TERM 
STAYS(N=30)

Pain
(N=42)

ACUTE PAIN
(N=31)

CHRONIC PAIN
(N=11)

LABOR DELIVERY
(N=15)

DIALYSIS (N=1)

BURNS
(N=2)

ENCOURAGES 
MOVEMENT 

(N=3)

Drugs
(N=18)

REDUCES THE 
NEED 

FOR DRUGS (N=7)

ADJUNCT TO OTHER 
DRUGS (N=11)

ADJUNCT 
TO OTHER 
THERAPIES 

(N=6)

Treatment and 
Rehabilitation (N=19)

GENERAL 
REHABILIATION

(N=13)DENTISTRY
(N=13)

Desire for Personal Use/ 
Share with Others

(N=180)

CHILDREN IN 
HOSPITAL 
(N=15)

FRIEND/ FAMILY 
MEMBER
(N=31)

EXPRESSES INTEREST IN 
TRYING VR
(N=49)

GENERAL 
PERSONAL 

USE
(N=61)

Interest in VR 
Technology
(N=754)

POSITIVE USE OF 
TECHNOLOGY

(N=80)

BETTER THAN 
TV/MOVIES

(N=9)

GENERAL 
INTEREST 
(N=665)

Curious/Inquiring 
(N=361)

LONG‐TERM OUTCOME OF 
VR/ FUTURE USES (N=10)

AVAILABILITY OUTSIDE 
OF US (N=2)

WANTS TO SHARE 
INFORMATION 

(N=349)

Prior Exposure/ 
Knowledge (N=199)

USER HAS ALREADY 
HEARD OF THIS 

TECHNOLOGY (N=59) COMPARES TO 
ANOTHER EXISTING 
PROJECT/ MEDIA 

(N=140)

Concerns of VR Effects 
in Healthcare (N=164)

General Hesitation/ 
Negative Reaction (N=87)

More Research Necessary 
(N=20)

IDEA CAN BE IMPROVED/ 
ADVANCED (N=17)

REQUIRES MORE RESEARCH 
TO SUPPORT CLAIMS (N=3)

Disinterest (N=67)

DRUGS/ ALCOHOL 
ACHIEVE THE SAME 

GOAL (N=25)

GENERALLY 
UNNECESSARY/

EXCESSIVE 
(N=42)

Threat to Patient Health 
(N=31)

RADIATION/ 
EMISSIONS/ CANCER

(N=3)

MOTION 
SICKNESS
(N=11)

FALLING OFF BED
(N=3)

SPREADING BACTERIA
(N=4)

VISION 
COMPLICATIONS 

(N=10)

Negative Effects 
on Specific 

Groups (N=16) 

MENTAL 
ILLNESS 
(N=3)

PSYCH/ BRAIN 
INJURY (N=3)

PREGNANCY/
LABOR 
(N=10)

Paranoia or Barriers 
(N=117)

INSURANCE 
COVERAGE 
AND COST 
(N=77)

INFORMATION 
TRANSMITTED TO 
THE USER (N=7)

CONTRIBUTES TO 
SOCIETAL 

DEPENDENCE ON 
TECHNOLOGY 

(N=26)

BARRIER TO 
DISCHARGE 

(N=3)

MAKES DIFFICULT 
TO CARE FOR 
PATIENT (N=2)

WHAT HAPPENS IN 
THE ROOM WHILE 
PATIENT USES VR 

(N=2)

WISHES HAD IN 
PREVIOUS 

HOSPITAL STAY
(N=39)

Keller et al. JMIR 2017







Announcing New Collaboration









www.virtualmedicine.health



Thank you!Thank you!
@BrennanSpiegel

@VirtualMedConf


