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SESSION OBJECTIVES

Describe virtual reality (VR) technology
and its role in treating pain.

O1 - DESCRIBE

lllustrate the application of VR in acute
and chronic pediatric pain through case
studies.

02 - ILLUSTRATE

Present an overview of available evidence

05 - OVERVIEW for VR in pediatric pain
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VIRTUAL REALITY
(VR)

“a simulated experience that is

iIntentionally presented to an
" iIndividual's senses”
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\\ 4 PILLARS OF VR
A\

degree to which the user
can influence the virtual
world

feeling as though you are
In a place when you are
physically in another
place

feeling that you have
one’'s own body in the
virtual world

feeling “caught up” or
“absorbed” in a virtual
world

EMBODIMENT

—_

Trost et al. (2021). VR approaches to pain: towards a state of the science. PAIN.
Mutterlein J. (2018) The three pillars of virtual reality? Investigating the roles of immersion, presence, and interactivity )
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CONFIGURATIONS \\s
Input from
ead/ rackin
Q Skel:tallfn?/egrgelzt Ifcratcf:king
M Physiology (e.g. HR tracking)
‘ Handheld controller

—

>//// Trost et al. (2021). VR approaches to pain: towards a state of the science. PAIN.




CONFIGURATIONS &
& N\

Uu Output from

Visual display (heaVRounted, flat panel)
Auditory (headphones, surround speakers)

/ Haptic (vibration, force feedback)
// ) Trost et al. (2021). VR approaches to pain: towards a state of the science. PAIN.




Pain Targets

VR IS A MEDIUM TO DELIVER A
TREATMENT FOR PAIN
N

COGNITIVE

 Distraction
« (CBTskills

EMOTIONAL

* Fear/Anxiety
* Depression

m— OUTCOMES
 Empathic

interactions

PHYSIOLOGICAL
* Brain activity \
and plasticity

BEHAVIORAL

* Pain behavior

« Kinematic
patterns

Trost et al. (2021). VR approaches to pain: towards a state of the science. PAIN. /
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APPLICATIONS
IN ACUTE PAIN
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CASE STUDY: Acute Procedural Pain

8-yo male with epidermolysis bullosa

« Condition requires daily dressing
changes

* Acute pain experience at time of
dressing change

* Anxiety and extreme distress with
dressing changes

* Reluctance to comply to treatment
and affecting ADLs (i.e. bathing)

February 2022 Vol. 24 No. 1 www.childpain.org/ppl
Editor: Deirdre E. Logan, PhD, deirdre.logan@childrens.harvard.edu

Associate Editor: Abbie L. Jordan, PhD, a.ljordan@bath.ac.uk

© 2022, Special Interest Group on Pain in Childhood, International Association for the Study of Pain®

Commentary
Using virtual reality distraction during wound management:

A brief case report in a patient with epidermolysis bullosa
Lisa Nicole D’Alessandro, Irene Lara Corrales, Sara Klein Dana Kondo, and Jennifer Stinson




CASE STUDY: Acute Procedural Pain




l-year program review

O
VR PROGRAM IN CHILD LIFE THERAPY &

®

w 325 patient users

% 16 departments
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RESULTS

97% enjoyed VR

97% would recommend to
another patient

69% felt it reduced their
pain/anxiety

MAMARAAR

&

"Takes away from pain because
you concentrate elsewhere,

because it's completely out of
sight... great distraction”
-12yoM

"It's pretty cool it's like if Im
hurt it helps me get away

from it"
-10yoM




VR HARDWARE




VR SOFTWARE \//




qQ WV
\\¥ "

APPLICATIONS
IN CHRONIC

ya PAIN
e

N




CASE STUDY: Chronic Pain

9-yo female in skiing accident

» Skiing accident 9 mo ago and sustained a
tib/fib fracture

* Fracture healed, but pain persisted beyond
the usual time frame

» Used crutches to mobilize

* Fear of pain and fear of movement




CASE STUDY:
Chronic Pain




FRUITY FEET GAME (PATIENT VIEW




Fruity Feet
Stomp, kick, punch, and chomp as much fruit as you can. Its time to
make some tasty juice!

(On

7l App Variant: Hungry Mode
/ . —

Left/Right Focus: Left =— Right
Advanced Settings
Fruit Size: Small ——f Large
Extremity Focus: Feet Only =——— Arms Only

Foot Mirroring: Mirror Left Mirror Right

Hand Mirroring: Mirror Left Mirror Right

0.25x =—
0.25x =——

Foot Exaggeration:

G | o
L. JL Jd

Hand Exaggeration:




VR PROGRAM IN CHRONIC PAIN \ \
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In-hospital Pain Rehabilit
Virtual Reality (PR-VR)

Implementation Winter 2020

Dedicated VR room in Rehabilitation Dept.
Fixed hardware set-up

Fruity Feet software

Outpatients with chronic pain attending
In-person physiotherapy treatment

Evaluation through Quality Improvement




VR PROGRAM IN CHRONIC PAIN

C )
N .
Motion Capture Camera

Head Mounted Display

— (HMD)

(Audio-Visual Output)

Hand controllers/sensors

Foot controllers/sensors

Gaming Laptop
(runs VR software)
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IN-HOSPITAL VR QUALITY IMPROVEMENTXX

Patient Survey == Physio Survey Patient Interviews
8{2 * Pain Intensity S » Satisfaction e Satisfaction
o—ol\ - Safety - Feasibility
~ « Immersion T . Safety

e Satisfaction

—1Al>
) TTRR. - -

8 patients 3 Physiotherapists 15 VR sessions

g9



\ IN_HOSPITAL VR “..hands felt like my hands”

and “the weirdest thing

QUALITY IMPROVEMENT about VR is that you

 88% PT responses rated the
negative impact on clinical

workflow as ‘not at all’ (n=8)
« 75% of patients ‘very much’ for a lot of kids with chronic

want to use VR again pain..but having this

Number of participants with mild In It because |
motion sickness wanted to do my best and smash

lk/ﬁ\lﬁ\lﬁ\lﬁ\)ﬁ\)ﬁ\/ﬁ\ all of the fruit.”




VR PROGRAM IN CHRONIC PAIN \
tion

At-Home Pain Rehabilitati
Virtual Reality (PR-VR)

* In response to COVID-19 pandemic with

shift to virtual care physiotherapy

 Re-development of software to be

compatible with portable hardware
* Qutpatients with chronic pain attending

virtual physiotherapy treatment

o
 Evaluation through a Research study
'1.' QO U, ]O -_‘.
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VR PROGRAM IN CHRONIC PAIN \

At the

participants’ home:
All-in-one Head

¢ Mounted Display

(audio-visual output +
software)

N / Hand Controllers

At the hospital:

\ Gaming laptop
(runs backend VR software)




PILOT RCT: AT-HOME PRVR

ENROLLMENT

Eligibility Assessment

v
Baseline (T1) Measures

A 4
Randomization
h 4
ALLOCATION
\/ v
Group #1- (()nf:-gol;elf Software Group #2 — Custom Software
« 1 session per week x 4 ~ (n=20)
weeks 1 session per week x 4 weeks
 Custom Software PRVR

 Off-the shelf Software PRVR

. . sessions (60 min session
sessions (60 min) ( \ )

4
ASSESSMENT

Post-Session Measures (T2)
Endpoint Measures (T3)

v

/ ANALYSIS
/

>

AN

* Declined to participate

\ 4

Group #3 — Usual Care (n=20)

1 session per week x 4
weeks

Usual care “Standard Virtual
Physical Therapy” (60min
session)



« Informed decisions.
Li b ra ry Better health. Cochrane Database of Systematic Reviews

WHAT ABOUT THE
EVIDENCE?
\ é) Cochrane  Trustedevidence.

[Intervention Review]

Virtual reality distraction for acute pain in children

Veronica Lambertl, Patrick Boylan2, Lorraine Boran?, Paula Hicks3, Richard Kirubakaran4, Declan Devane>, Anne Matthews!

RANDOMIZED
CONTROLLED TRIALS

PARTICIPANTS
Age 4 - 18 years

EVIDENCE . : . :
Due to study diversity and high risk * Control intervention (no distraction, other
of bias distraction)

* Pain measured during vs post procedure

« Different types of acute pain (blood draw,
dressing changes)

* Diverse pain measures (observational,
self-report, parent report)



SYSTEMATIC REVIEW
Pl: Dr. Stinson

Objective: to summarize the
existing literature on Immersive
Technology (VR and AR) safety,
feasibility, or effectiveness, as a
treatment for acute or chronic
pain in pediatric populations.

BOUT THE EVIDENCE?

x AT AzoL

The use of immersive technologies (IT), including
virtual and augmented reality (VR and AR), for
treating pain has accelerated in the last 10
years.'

IT may reduce pain or pain-related disability,
through cognitive, emotional, or physical
foehavioral mechanisms ?

There is a lack of comprehensive literature
reviews that describe existing studies of IT in
acute and chronic pain.

With the increasing popularity of IT in clinical and

research settings, a summary of the current body
of evidence is needed.

To summarize the existing literature on IT safety,

feasibility, or effectiveness, as a treatment for acute,

recurrent, or chronic pain in pediatric populations
(0-18 years).

In March 2022, major electronic databases were
searched for articles published in English.

Inclusion criteria:

1

4.

. participants aged 0-65 years;
2.
3.

study intervention was IT (VR or AR);

study outcomes include safety, feasibility,
acceptability, and/or effectiveness for pain
management; and

study design was observational or interventional.

Reviews, opinion papers, case studies, and
conference proceedings, were excluded.

D
- . .
PRISMA Flow Diagram:

Reccess entfied from
Databases (s = 1503)

Dupicate records removed
(n=a4)

!

Recorss scroened
(n = 1080)

Reporns ded (n = B84)

:

Sudes nckuded in review
(ne108)

Study Design:

Study Outcomes:

o s
. / :
& - o
0ha ad Alqudimat*®, B 3
Location: o
33
r- = 'J\\; \
3 [’\___,5 Europe (n=8)
North America (n=37) ) FYy
C::&&" "*&. :-q & {?’m (n=27)
Afnca (n‘2) \'¢
N\
Australia (n=4)
Not specified (n=1)
Study Measures:
Measures of pain intensity
Visual Analog Scale 22 (27.8%)
Wong-Baker Faces Pain Scale 20 (38.7%)
Faczs Pain Scale-Revised 10 (12.7%)
Numerical Pain Rating Scale 10 (12.7%)
FLACC 10 (12.7%)
Other 18 (22.8%)
Measures of function
Range of motion 1(=0.1%)
Subjective inteniew 1(=0.1%)
Measures of fear or anxiety
Child Fear Scale 16 (20.3%)
Visual Analog Scale Q(11.4%)
State-Trait Anxity Inventory 5(6.3%)
Other 36 (45.6%)
Measures of safety
Self-report of nausea 8(10.1%)
Self-report of other adverse events 3 (3.8%)
Measures of feasibility
Patient satisfaction survey 10 (12.7%)
Provider satisfaction survey 3(3.8%)
Qualitative intenview 8 (7.6%)
Patient survey 4(5.1%)
Self-report fun 8(10.1%)
Measures of immersion

of immersion 7(8.8%

Type of pain treated:

o ANNIE
- 2 D
- - - . 4
Type of IT evaluated:

N

Y

IT Intervention delivered by:

‘ ¥ e o

Included studies are highly heterogeneous in
design, technology, and outcomes assessed.

Future research is needed and planned to
determine best practices for study design and
core outcome domains and measures.

- ¢ cUUC -

Thank you to the medical librarian at SickKids for
her help with the literature search strategy.

The summer studentship is funded by the
Canada Healthy Communities Initiative (2-0000
005258) and the Arthritis Society (#50G-16-433).

.O CANADA HEALTHY
®,.. COMMUNITIES INTIATIVE  Arthritis



INVINCIKIDS

QiI\VinCikids IKin Action | Research About us m

Open-exchange
worldwide platform

Our international collective - Invincikids Consortium -
convenes the expertise of its founders, specialists, and
medical providers, to distribute research, resources,
training guides, and advice to refine and iterate our patient
care delivery.

Building a global
collective

Fueled by research grants and private and corporate
philanthropy, the software and customized hardware
developed by physicians, child life specialists, and physical
therapists soon spread across the U.S. and internationally.
The founding team of doctors helped to initiate clinical
immersive technology programs in over 20 hospitals and
counting!

With a growing community of hospitals utilizing the
software and hardware suite, Invincikids was established
in 2019 to accelerate worldwide adoption of clinical
immersive technology experiences for pediatric patients.

www.invincikids.org




Who Can Use VR?

SPECIAL  Age of the child (ideally > 6 years) / Size of their head
CONSIDERATIONS ‘ :/Iyorz/eerc:‘eaiin/painful procedure
IN PEDIATRICS

Contraindications Side effects
 History/Risk of seizures « Headaches
» Pain type and setting * Nausea
* Infection prevention and * Dizziness
control » Fatigue

Relative contraindications
* Receiving sedating
medications
* Developmental age

—_
« Patient position (supine,
sitting, upright) \\
O




\/ CHALLENGES IN
\ IMPLEMENTING VR PROGRAM

devices "champions” technology
Adaptation Infection _ Lack of IT
and training

of workflow prevention support

and control / —_
)z




CHALLENGES IN
\ IMPLEMENTING VR PROGRAM

Thank you

After seven years, the Within app
will be sunsetfting soon. We
created Within to support the
emerging artform of VR
storytelling. We're so grateful to
the creators who shared their art
here, and to the millions of viewers
who explored this new medium
with us. You can continue watching
these stories at our YouTube
channel, WithinVR. Our journey
continues with Supernatural, an
exercise and meditation app for
Meta Quest VR. -Chris Milk &
Aaron Koblin, Co-Founders

Go to

< -
Supernatural
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Infection
prevention
and control

CHALLENGES IN
IMPLEMENTING VR PROGRAM

<B
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»  THANK YOU

Any Questions?

w @ cynthia.nguyen@sickkids.ca

—
. @sherryxueer.cheng@sickkids.ca /
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