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Abstract: Hypnosis is well documented in the literature in the management of acute and

chronic pain. Virtual reality (VR) is currently gaining credibility in the same fields as

hypnosis for medical applications. Lately, the combination of hypnosis and VR was con-

sidered. The aim of this scoping review is to understand the current studied contexts and

effects of virtual reality hypnosis (VRH) for the management of pain. We searched on

PubMed, Taylor & Francis Online, and ProQuest databases with the following terms: “virtual

reality,” “3D,” “hypnosis,” and “pain”. We included 8 studies that combined hypnosis and

VR. All articles are in English. Two included healthy volunteers and six are clinical studies.

Short-term results indicated significant decreases in pain intensity, pain unpleasantness, time

spent thinking about pain, anxiety, and levels of opioids. However, results are not consistent

for all patients all the days. VR alone seems to reduce pain independently of the hypnotiz-

ability level. One study claimed that VR and hypnosis could alter each other’s effects and

another argued that VR did not inhibit the hypnotic process and may even facilitate it by

employing visual imagery. We cannot affirm that VR added value to hypnosis when they are

combined. These trials and case series gave us indications about the possible applications of

VRH in different contexts. Additional randomized clinical trials on VRH in the future will

have to test this technique in clinical practice and help define guidelines for VRH utilization

in pain management.

Keywords: hypnosis, virtual reality, 3D animation, virtual reality hypnosis, acute pain,

chronic pain

Introduction
Alleviating patients’ suffering and pain remains an important challenge in medicine.

Different non-pharmacological techniques are currently being used as complemen-

tary tools in the treatment of acute and chronic pain, including cognitive-behavioral

therapies, biofeedback, acceptance-based approaches, hypnosis, and virtual reality

(VR).1–5 A new technique that combines hypnosis and VR, called “virtual reality

hypnosis” (VRH), is increasingly being studied although its actual effectiveness

remains unknown. The purpose of this review is to understand the current knowl-

edge regarding the application of VRH in the management of acute and chronic

pain. First, we briefly describe acute and chronic pain. Second, we discuss several

applications of hypnosis alone and VR alone in the management of pain. Third, we

review studies based on the combination of VR and hypnosis to define its potential

for action in pain modulation.
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Acute and Chronic Pain: A Brief

Description
Pain is defined as “an unpleasant sensory and emotional

experience associated with actual and potential tissue

damage, or described in terms of such damage.”6 The

phenomenon is comprised of a combination of sensations,

emotions, behaviors, and cognitions. It is recognized that

every physiological explanation of pain contains an impli-

cit psychological concept that has a profound impact on

both the study and treatment of pain itself. Acute pain is

a protective sensation that we all must have to survive; it is

an alarm signal that informs us about potential damage

which may challenge our body’s integrity. Pain-related

processing results from the interaction of sensory and

affective components, ie, interactions between sensory

characteristics of the stimulus, the state of the nervous

system based on past experiences, and on the cognitive

and emotional processes of the organism at the time of

sensory input.7,8 Sensory processes refer to the quality,

intensity, and spatio-temporal characteristics of the pain

sensation, while affective-motivational processes relate to

its negative valence and averseness.9 Pain cerebral corre-

lates are described in terms of neural circuits or networks,

referred to as the “neuromatrix” for pain-related

processing.10,11 Neuroimaging studies have presented evi-

dence for two distinct cerebral networks involved in the

perception of pain: the sensory (somatosensory thalamus,

primary and secondary somatosensory cortices) and the

affective pathways (medial thalamic nuclei, anterior cin-

gulate, prefrontal and insular cortices).12 The tools for

treating acute pain include cause removal, medication,

regional analgesia, physical methods, and/or psychological

approaches. Chronic pain is a complex phenomenon char-

acterized by prolonged and persistent pain lasting at least 3

months, involving biological, psychosocial, and socio-

professional factors that affect patients and their social

and family environments. No single medication or treat-

ment addresses all aspects of this condition and chronic

pain remains a financial public health problem.13 Patients

and clinicians are increasingly turning to non-

pharmacological treatments, specifically to new

approaches based on the biopsychosocial model. For

example, interventions based on music therapy, medita-

tion, and hypnosis have shown promising positive results

regarding diminution of pain perception, anxiety and

depression, modification of coping strategies, and/or

improvements to quality of life.14–17

Hypnosis
Hypnosis is defined as a “state of consciousness involving

focused attention and reduced peripheral awareness, char-

acterized by an enhanced capacity for response to

suggestions.”18 Hypnosis includes many cognitive and

behavioral components that allow patients to use their

mind to influence their own body sensations.19,20 An

important feature of hypnosis is the individual’s ability to

experience suggested alterations in physiology, sensations,

emotions, thoughts, or behavior (ie, hypnotizability).18

The effect of hypnosis has been described in various

clinical settings.21–24 For example, since 1992, in Liege

(Belgium), hypnosis has been used as an adjunct to slight

conscious sedation to perform surgery with local anesthe-

sia, called hypnosedation. Hypnosedation can be used in

various surgical situations.22 This technique is associated

with improved peri- and post-operative comfort, better

conditions during the performance of surgery, reduced

anxiety, emotional distress, pain, and nausea, as well as

diminished intraoperative requirements for anxiolytic and

analgesic drugs.22,25 Some authors also showed a faster

recovery with a significant decrease in the delay before

restarting professional activity.23 Other applications have

shown that hypnosis combined with self-care learning

have demonstrated benefits for chronic pain patients, in

a variety of biological, psychological, and social dimen-

sions (decreased pain intensity, pain interference, anxiety

and depression, improved quality of life).16,17 Similar

results were reported with oncological patients.26–28

Virtual Reality
VR technology offers new opportunities for clinical

research and intervention by creating a human testing

and training multi-sensory 3D dynamic environment. VR

reality can be defined as

a computer-generated simulation of a lifelike environment

that can be interacted with in a seemingly real or physical

way by a person, by means of responsive hardware such as

a visor with screen or gloves with sensors.29

VR reality has been used in different clinical context such

as physical therapy, acute and chronic pain management,

clinical education, cognitive and motor rehabilitation,

anxiety management, and communication skills training.5

Furthermore, VR can be interesting in addition to pharma-

cotherapy and analgesia in anxiety and pain reduction,5,30

as an adjunct therapy for the management of acute pain in

adults and children,31 and allows patients to alter the
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patient’s attention, emotions, and concentration.32,33

Clinical studies exploring its use for chronic pain patients

are limited, and the value of VR in chronic pain manage-

ment can be an area of potentially high impact research.34

Some evidence were found for the short-term efficacy of

VR, but no evidence was seen for persistent benefits,35 in

contrast to the use of self-hypnosis which has already

shown its efficacy for chronic pain patients after 9 months

of regular practice.16,17 This is a reason to combine these

tools together.

Virtual Reality Hypnosis
Although VR is now well-documented and commonly

used in commercial fields, scientific, and clinical research;

VR combined with hypnosis is far from being as wide-

spread as the distractive version of VR reported in the

literature. The interest in joining the two techniques in

one therapy is to use a virtual 3D movie to immerse the

patient as he/she is guided by hypnotic suggestions. VRH

is defined as “a hypnotic induction and analgesic sugges-

tion delivered by customized virtual reality (VR)

hardware/software.”36 VRH was used to facilitate induc-

tion and suggestions in very few studies.37,38 Some authors

believe that VRH could be more useful for low hypnotiz-

able persons than traditional hypnosis because it easily

focuses the attention even for those with lack imaginative

capacities.39 In contrast, traditional hypnosis typically

involves eye closed self-generated imagery. However, it

is possible that eyes open with rich visual information

from VR might interfere with the participants’ ability to

achieve a hypnotized state. Nevertheless, the fundamental

concepts and efficacy of clinical use of VRH are still not

well documented in the literature. Our hypothesis is that

VR could improve the benefits of hypnosis for pain man-

agement. To this end, the aim of this review is to give

a broad descriptive overview about what already exists

regarding VRH and pain.

Methods
One purpose of this scoping review is to give a general

point of view of what already exists in the literature on the

combination of two non-pharmacological techniques: vir-

tual reality and hypnosis for the management of pain. We

searched on PubMed, Taylor & Francis Online, and

ProQuest databases with the following terms: “virtual rea-

lity,” “3D,” “hypnosis,” and “pain”. Inclusion criteria:

using hypnosis in live settings or by audiotape with VR

total immersive headsets for the management of pain.

Hypnosis or verbal suggestions/posthypnotic suggestions

can be used before/during/or after the VR session.

Results
We screened 598 articles and made a selection according

to the titles and abstracts (Figure 1). We found 22 records

and removed 5 of them according to their materials and

protocols to keep articles with hypnosis and VR in combi-

nation. After this first selection, 17 articles from 2004 to

2018 about both hypnosis and VR were selected from

which we removed 9: a protocol description for a future

study, an abstract about 2D animation, a letter to the

editors, and a 2D animation with augmented reality but

not fully immersive VR, other articles were focused on

autism, mood, brain mechanisms, and two on anxiety. We

included 8 studies in this review that combined hypnosis

and 3D VR in their protocol for pain management. All

articles are in English. Five are case studies and three are

randomized trials (Table 1).

Studies Design
The eight studies included in this review used the compu-

ter generated VR SnowWorld, which consists in a three-

dimensional ice canyon with penguins and snowmen.40

The distractive version of snow world is a fully immersive

VR distraction where users have to punch throw snowballs

with a click on the mouse and touch icemen and penguins

to make them disappear. Patients can interact with the

virtual world. The hypnotic version of SnowWorld takes

off the joystick and the snowballs games and focuses on

a voice that suggests going deeper into the canyon and feel

more and more comfortable. Hypnosis was mostly made

of suggestions about relaxation, analgesia or suggestions

to increase the sense of presence in VR. Suggestions can
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n 598 records identified though
PubMed, Taylor & Francis 

online and ProQuest database

22 articles screened by titles 
and abstracts
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8 articles included in the review

576 articles 
excluded by titles 

and abstracts 
screening

5 articles excluded
with only hypnosis 
or only VR in the 

protocol

9 articles excluded
with VRH but no 

pain as variable of 
interest

Figure 1 Flowchart of articles inclusion and exclusion.
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be said directly by a therapist or patients can listen to

a recorded audiotape. One study recommended to addi-

tionally practice self-hypnosis at home between sessions

(without any VR).41 Regarding the design of studies, dif-

ferent ways of combining “VR” and “hypnosis,” different

moments of application, and variable durations of therapy

exposure were used. VRH displays can integrate VR and

hypnosis at the same time or at different times. Two

studies used hypnosis prior to the VR.42,43 Number of

VRH sessions varies from one to thirty-three according

the studies.

Pain as Main Outcome in VRH Studies
Acute Pain

Pain Intensity

Seven studies measured the subjective average pain intensity

with a graphic rating scale (from 0 to 100)44 and one study

assessed pain every 20 seconds during a painful stimulus with

a Numeric Rating Scale (from 0 to 10).43 A first case study

with a severely burned patient showed a decrease in pain

intensity from 40% on day 1 with VRH to 60% on day 2

with hypnosis audio alone. However, there is a limit to the

effect on day 3 without VRH (patient’s pain ratings returned

almost to a baseline level on day 3).38 A case study series with

three trauma patients showed that pain reduction rates (com-

pared to baseline) varied from 44% to 85% when VRH was

applied, but there was no consistent effect for all patients on all

days.45 One study showed that VRH, VR alone and audio

hypnosis alone significantly reduced pain (finger pressure) in

healthy volunteers compared to control group.43 Interestingly,

two studies have shown that VR alone reduced pain regardless

of the participants’ hypnotizability, whereas analgesia from

hypnosis was mostly significant for highly hypnotizable

subjects.42,43 For high hypnotizables, Patterson et al (2006)

found a non-significant pattern that VRH reduced pain more

effectively than VR alone.42 Authors suggested that hypnosis

and VR involve different mechanisms. A trial in trauma

patients showed that VRH reduced subjective perception of

pain for patient 1 hour following intervention, compared to

VR alone or no treatment.36

Pain Unpleasantness

Pain intensity and pain unpleasantness are two distinct

concepts.42,46,47 From pre-test to post-VRH treatment, the

amount of pain unpleasantness dropped by 11% to 44%

according to the studies. A randomized study indicated

that in 20 trauma patients the addition of VRH to standard

care resulted in significant reduced pain unpleasantness at

one hour following VRH, compared to standard care

alone.36 When mechanical pain (finger pressure) was

applied in healthy volunteers, it appears that VR and

VRH decreased pain unpleasantness more than in hypnosis

or in control conditions for low hypnotizable subjects, and

hypnosis and VRH decrease pain unpleasantness more

than VR or control group for high hypnotizable

subjects.43 Patterson et al (2006) highlighted the non-

significant tendency that hypnosis combined with VR

reduced pain unpleasantness more than VR alone (44%

vs 33% reduction, respectively).42

Time Spent Thinking About Pain

Five studies were interested in the rating of time spent thinking

about pain (usually reported by patients with verbal descriptors

such as none of the time, some of the time, half of the time,

most of the time, and all of the time). Case report studies

showed that the reduction in the amount of time when patients

thought about their pain varied from 29% to 83% from base-

line to VRH post-treatment depending on patients and

days.45,48,49 In healthy volunteers, it seems that there was an

effect of hypnotizability (p<0.05), meaning that high hypno-

tizables reported a larger decrease in time spent thinking about

pain (M=4.28; SD=2.22) compared to medium (M=2.72;

SD=2.65) and low hypnotizables (M=2.41; SD=2.34) inde-

pendently of the condition.42

Chronic Pain

A case report indicated that VRH combined with daily

hypnosis exercises allowed a reduction of 36% of pain

intensity and 33% pain unpleasantness in a chronic neuro-

pathic pain patient over the course of 33 VRH sessions.41

This decrease in pain intensity after VRH intervention was

also observed in a patient with pain associated with gluteal

hidradenitis in two days (62% drop).48

Other Outcomes
Medication Use

Three studies measured the level of opioids required for

patients before, during, and after the VRH treatment. Among

these, two studies used one VRH session per day for two

days.45,49 One study used VRH on day 1 and hypnosis alone

on day 2.38 During these two treatment days, 13 burn injured

patients needed 50% less opioids than usual during and after

wound care.49 By contrast, three patients who suffered from

pain associated with multiple fracture trauma did not have any

modification in the amount of opioids given by the medical

team.45 In one study, medication levels decreased substantially
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for one patient from baseline to day 2 but increased again

on day 3 when there was no VRH.38

Sense of Presence

A randomized study on 120 volunteers showed that, inde-

pendent of the degree of hypnotizability, there is an effect of

treatment on emotional involvement, as measured with the

36-items presence and reality judgment questionnaire.43,50

VRH subjects were more emotionally involved in the virtual

world and their sense of presence was more intense (mean

score: 78) than subjects who received VR with no hypnotic

suggestion (mean score: 65).43

Anxiety

Five studies measured the level of anxiety before and after

the treatment with a graphic rating scale (GRS),38,45,48 or

the burn specific pain anxiety scale (BSPAS).49,51 There

was an immediate decrease in anxiety from before to after

VRH of around 100% on day 1 in 3 patients.45 Anxiety

reported by a chronic pain patient decreased by 50%

on day 1, and 100% on day 2 after VRH application,48

and a 50% drop in anxiety was reported in a severely burn

patient on day 1.38 Anxiety dropped by a mean of 26%

after VRH sessions in 13 burn patients.49

Discussion
Studies have shown the interest in hypnosis, VR, and

VRH to modulate pain perception and unpleasantness.

Interestingly, results highlight differences in pain reduc-

tion depending on the techniques used and levels of the

patient’s suggestibility to hypnosis. According to Enea

et al (2014), we note that highly hypnotizable subjects

reported less pain when using hypnotic tools (hypnosis

and VRH), while low hypnotizable subjects reported less

pain when using VR and VRH than hypnosis alone or no

treatment.43 In addition, it seems that post-hypnotic

analgesia is dependent of the hypnotizability level to

reduce pain intensity, whereas VR is not.42 Regarding

these results, we could argue that VR and hypnosis

involve different mechanisms for pain reduction. VRH

increased the patients’ short-term quality of life, although

the pain reduction effects were not persistent beyond

a month after the end of the treatment,41 compared to

hypnosis which has already shown increases in quality of

life over a long period.16 VR pain modulation could be

due to distraction mechanisms inherent to the VR envir-

onment (and not related to hypnotizability level), while

response to hypnosis suggestions results from the

suggestibility capacities of subjects (ie, tendency to com-

ply with instructions and a relative suspension of critical

judgment).52 In these eight studies, VR is used in an

attempt to facilitate the hypnotic induction process for

the patient, without the intervention of a trained hyp-

notherapist. Globally, VRH has positive effects on pain

and anxiety and did not add supplementary time to the

wound care, did not provoke nausea or motion sickness in

these studies, and most of the patients enjoyed the

experience.49 However, in light of the results presented

in this review, we cannot affirm that VR makes hypnosis

easier for patients. Askay et al (2009) suggested that VR

would not inhibit the hypnotic process and may even

facilitate it by employing visual imagery,39 but there is

a need for concrete additional results. More studies are

required to investigate the possible additional effect of

VR to hypnosis. Promising results are shown regarding

decrease of pain levels and the amount of medication

reduction when using a VRH display. The fact that

opioids can be reduced by 50% in some cases and by

0% in others partly can be explained because the use of

medication depends on the team’s care procedure and

doctor’s decisions and not the investigator’s study.45

Prospective randomized studies are needed to investigate

the capacity of non-pharmacological techniques to reduce

the amount of medication given to the patient, depending

on the pathology, and to investigate the short and long

term effects of VRH on medication use.

Limitations and Future Directions
This review aimed to understand the ability of VRH to

reduce pain. The literature on this subject is relatively

scarce. Two studies used a large sample of participants

and found interesting tendency for pain reduction.42,43

Nevertheless, in these studies, pain was artificially admi-

nistered to healthy participants and no clinical research has

yet tested a large sample of patients. In this review, we

included five clinical case reports that are limited in their

extent of clinical application. Besides, studies design

showed different ways to use VRH: either by giving hyp-

nosis alone to individuals and then VR, or the opposite, or

the combined version of giving both at once. There is no

single method to use hypnosis with VR. Each experiment

has its own protocol with variations in the time of expo-

sure to therapy, the study design, and the hypnotic sugges-

tions according to the study conducted, which makes them

difficult to compare. The number of sessions also varied

according to the study. Generally, the amount of VRH
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sessions is limited. In three studies, only one VRH session

was given to the patients. Only one study used VRH as

a quotidian long-term technique over 6 months. All these

studies can give us paths to follow but, as a result of the

limited score, it would be difficult to make strong conclu-

sions about the best way to use VRH. One strong asset of

these studies is that all used “SnowWorld” movie which

allows to compare their effect on pain reduction without

assigning these results to the different VR environments.

Regarding assessments, to a fundamental level, it is sur-

prising to note that while hypnotizability has already been

studied (although in a limited number of studies), immer-

sion and sense of presence were of less interest. Immersion

and sense of presence are two essential notions of VR

displays.53 In this review, only one study on pain modula-

tion measured the sense of presence43 and none investi-

gated the level of immersion. A great advancement in the

field of psychosocial approaches would be to see whether

objective and subjective immersion and sense of presence

might have the same effect in VRH as in VR for pain

management. To our knowledge, phenomenological and

clinical comparisons of VR, VRH, and hypnosis has not

yet been investigated. Randomized comparative studies on

hypnosis, VR, and VRH are required to reveal parallels

and divergences between all the techniques and their cog-

nitive fundamental concepts.

Conclusion
Over the last few years, non-pharmacological approaches

have been generating interest from people and healthcare

teams. Techniques like hypnosis and VR are being inves-

tigated in numerous studies and present a different way to

perceive medical advances. This scoping review under-

lines the importance of hypnosis, VR, and VRH to reduce

pain in patients and healthy volunteers. Although VR pain

distraction is now well-documented and commonly used in

commercial, scientific, and clinical fields; VRH is far from

being as widespread as the distractive version of VR

reported in the literature. This scoping review showed

that a few studies investigated VRH for modulation of

pain. On the 8 studies, 6 are clinical studies and 2 are

randomized controlled trials on healthy subjects. Only

these two have a large sample (n=120, n=103), 5 are

clinical study cases or case series from 1 to 13 patients

and one is prospective randomized on 20 patients. Among

these 8 studies, heterogeneous results on pain were found:

globally, results showed that all three techniques (VR,

hypnosis and VRH) are able to reduce pain. However,

positive results are not consistent for all patients all the

days and we cannot affirm that VR added value to hypno-

sis when they are combined. It is now necessary to elabo-

rate additional randomized and controlled research

paradigms in order to understand the effects on the sub-

ject’s phenomenology, cognition, perception and clinical

application. Randomized studies that compare these non-

pharmacological techniques to each other are very uncom-

mon and would help to define the best practices for the use

of VRH techniques in clinical medicine and management

of pain.
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