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ONLINE SUPPLEMENT

Virtual reality exercise improves mobility after stroke: an in-patient, randomized control trial.



Supplemental Methods:

IREX Games used in the intervention:

VR games which trained mobility, lateral weight shifting and reaching were chosen for
the intervention. The parameters of the games were modified according to group allocation. The
game parameters for the treatment group were programmed to require the participants to reach
for virtual objects located at extreme locations on the screen (up in the corners at the top, for
example) which required the participant to laterally weight shift and reach to the limits of their
standing balance. These participants were instructed to step and reach as far as they could. No
such weight shifting or reaching movements were required by the control group because the
virtual objects were programmed to appear in the center midline area of the screen and the
instructions to these participants were to contact the virtual object only when it was in front of
their body. The following games were played by both the treatment and the control groups:

1) Soccer goaltending: the participant stood in front of a “virtual soccer net” and
attempted to prevent any goals being scored by blocking the ball with any part of his/her body.
The treatment group was required to weight-shift, step and reach laterally towards the extreme
areas of the net while the control group’s soccer balls required no body movements because their
“virtual soccer balls” were being directed towards the midline of the body. ;

2) Birds & Balls: the participant was required to reach with their paretic hand and gently
touch a variety of floating, coloured balls which caused them to weight shift and gauge the force
with which they contacted the ball and transform it into a bird. The treatment group was
instructed to reach for the balls as soon as they appeared in any area of the screen while the
control group was instructed to not reach for the balls but rather touch them when the balls were
positioned in front of their trunk;

3) Juggler: the participant was in a circus environment with balls floating down from the
top of the screen and was required to “juggle” (keep the balls in the air) for as many consecutive
hits as possible. The standing group had a wide play area requiring lateral stepping and reaching
while the juggled balls in the control group were specifically programmed to fall within the
centre (midline) area of the screen ;

4) Conveyor: the participant was in a factory setting located between two conveyor belts
and was required to move boxes using the paretic arm from the non-affected to the affected side.
The treatment group was required to lean and reach from a variety of heights and distances while
the control group was limited to horizontal movements within the body area;

5) Sharkbait: the participant was immersed ‘underwater’ and needed to collect stars while
avoiding sharks and eels. The treatment group was required to lean, squat and extend upwards to
move around the water while the control group were able to move through the immersed
“underwater “areas by moving one hand in front of their waist.

Additional games were played by the treatment group only as these games required full
body movements which could not be adapted to a sitting posture. These games included the
following:

Snowboarding, in which the participant was going down a ski hill and had to go over as

many jumps as possible while avoiding other objects (i.e. rocks, trees, snowmen) by

leaning side to side;

Formula Racer, where the participant was in a formula-1 race car and was required to

navigate a track using lateral weight shifting while avoiding other racers as well as the

sides of the track.



Supplemental Figures:

N =330
176 men, 154 women
Mean age 68 years (range 18-96)
FIMmean total score 74 (range 23-114)
FIM mean motor score 33 (range 17-90)
FIMmean cognition score 21 (range 6-33)

No 239

[ Referred to study? |

| Yes 91 I

(Unable to stand ~80%)

17 Refusals/unsuitable
[Hates computers 2

¥
74 Randomized

43 men, mean age 62 (range 21-86)

31 women, mean age 66 (range 18-95)
FIMmean total score 90 (range 34-110)
FIM mean motor score 62 (range 24-83)
FIMmean cognition score 23 (range 10-32)

00 anxious toleam 2
[Not interested 10
Severe aphasia 3

!

Continue with
routine therapy

ot interested 1

nrelated seizure 2

echnical problems 2
Concems of family 1

33 Assigned to the 4] Assigned to the
treatment group control group
v
3 withdrawals 12 withdrawals
Headaches 1 ear of second stroke 1
[Early discharge 2 on-compliant 3
atigue 2

v .

30 Included in the 29 Included in the
PRE to POST Analysis PRE to POST Analysis
v v
2 Lost to S5Lostto
follow-up follow-up
v v
28 Included in the 24 Included in the
1IMO Analysis IMO Analysis

Figure I: Flow of participants through the study.




Figure 11: VRRASS participant playing the soccer application. LEFT: Participants stood in front
of a green screen with a physio belt around their waist while being monitored by a researcher
(behind the participant). RIGHT: The participant sees himself immersed in a soccer net. Above
the TV is the camera that captures the image of the participant. Photo used with permission of
the participant.



