===

EE

11
-

113
8 1
i
—— )
f—
T
T
—L
S -
-
T
Z "
~3
+

|

-
b i - i s ! < f -
- ; LLEL | = - . " o
| 3 i ]1 . : = ; - algn 'E 1 PUIERT N v TN g e, -
i B : : L = I ERTLT malh I
2 nngipgong n e A e = - o < - & : !!'f‘!l!l & il 2. Ll d ‘2"13” r.n'l"- 'i‘n (11
i 12 = . L s i o
; LI
: > . -
Y e £ &
g
A

=E=m===

£

i "ﬁe’e‘.x Lt
- ?




Virtual Reality Rehabilitation
for Patients with Shoulder
Disorders

Umile Giuseppe Longo
Arianna Carnevale
Vincenzo Candela
Carlo Casciaro (10 |
Giuseppe Salvatore | , y - ‘ !
Alessandra Berton 1 AT b - o R e ., |
Emiliano Schena . NI :
Marco Carli
Vincenzo Denaro

DY ,gn?} =R |
’ L o
sutnn (000 TOL . AL
EEE

AR

__________
Eyi BE B8 REEEE
= pERE =

ALl T I T ettt L L 1 1 % )

g = G4 L 1R
A | LML O

&55' b - N " KA & AL
a B LYY o AR il < = P m “. A = —
1Y k‘ﬁ‘ﬂihv = - B S L =
= » - - 1 v




@ ISAKOS Boston
R CONGRESS Massachusetts
2023 June 18-June 21




Background

N
W

0

(/]

i
N
S
fi
N@ N

4

7
[/

[/
/17

4
(77
ossss,
AIHIIVA'

e
[/ /
777
777
77

e
/

[/

R
E
\

\

[/
[/
(L]

==
77,

7////
77
77

b7 ’
SR/ /[
Aéé,
@

7
5
XN
20
PEXK

i

\~

{

XL/

7/
7/
vV
e
X ,"‘.'
a®¥a
oo
STRSN
S S\

%
SR
Z2s2e8%"

%

A

/
%
o
‘:\\‘
SSS
AN
R

X
=S e e e g
—=I I
S
7 NS
RS

/ N

X

e %
&

7 ISAKOS

&) CONGRESS
2023

N Virtual feedback

\N Need of more clinical trial to

/ verify effectivenesst

Boston
Massachusetts
June 18 -June 21

Engaging

Interesting

Immersive

Immersive
Rehabilitation WAL EREENIY

Shoulder
Musculoskeletal

Disorders



AIms

Performance evaluation of OQ2 in terms of
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Methods
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it Rotational Accuracy?

700 mm

S
N
(NSNS

N
N
NN
HANNN
\\\gs

s
~’

|
N\

i

7
L]

Rotational

77
L/

displacemen t[°]

777
77
5
77

L/

[/
L/

5777
LS/
./

./

=

N\

\

//
_

2/

L

S
77

s

//

N\

—
S__—

g
7

==

S
NS

77/

S
=

\Q{\\\‘_‘_:‘ :
S0

%7
5
o
o
K

%
S
S

¢
7 R7

N T

R ) ISAKOS
X (&
N A s
== CONGRESS

RN
R

OO

SXAAN

R6 90 50
R7 180 90

Boston
Massachusetts
June 18 -June 21 '

%
S
N
SO




Methods

Usability and Acceptability questionnaires

Acceptability questionnaire
7-point Likert scale3

Q1. I found OQ2 easy to wear

Q2. I felt very confident in OQ2

Q3. I felt very safe in OQ2

Q4. OQ2 was easy to control

Q5. I found OQ2 comfortable

Q6. I enjoyed my experience in OQ2

Q7.1 would like to use OQ2 on a weekly basis

Q8. I would recommend OQ2 to a colleague

Q9. | felt a sense of wellness after using OQ2 (mentally or physically)
Q10. OQ2 exceeded my expectations

Q11. The size of OQ2 did not bother me

Q12. | can see the benefits of using OQ2 regularly

Q13. I would like to see OQ2 more accessible to those who need it

Boston
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June 18 -June 21

2023

Usability questionnaire
5-point Likert scale*

Utility

Q1. Are sessions with video games more entertaining?

Q2. Have the games been interesting to you?

Q3. Do the games meet a real need?

Q4. Would you continue use the games if you could?

Q5. Would you use the games at home?

Playability

Q6. Have the games been intuitive to play and easy to understand?
Q7. Do you think the patient can be able to play without therapist's
support?

Q8. In case you have been helped, has the support been important?
Q9. Has the graphic design of the games been adequate?

Q10. Are the element used in therapy sessions adequate?

Use mode

Q11. Have you been able to perform all the games successfully?
Q12. Have single-handed exercises been simple to perform?

Q13. Have the exercises with both hands been simple to perform?
Q14. Have the games taken little effort from you?

Q15. In general, the difficulty level of the game is adequate?
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Results

Usability questionnaire

Physiotherapist Ratings on the Usability Questionnaire (n =11)

- 5-Strongly agree
- 4-Agree

- 3-Neutral

- 2-Disagree

[/ 1-Strongly disagree

Percent of Responders [%]

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Qn Q12 Q13 Q14 Q15
Questionnaire Items
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Results

Acceptability questionnaires

Physiotherapist Ratings on the Acceptability Questionnaire (n =11)

9.1 9.1 9.1
18.2 182
273 27.3 .
36.4 36.4
—_ 455 455
§ 54.5
) 27.3 63.6
2 364 7 — Strongly agree
Fg 273 | 6-Somewhat agree
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o, 5—Agree
& 9.1 4 — Neutral
| ~ 182 182 " 3-Disagree
’. S [/ 2-Somewhat disagree
lm’ ";_-.': - o1 182 [/ 1-Strongly disagree
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Discussion

The results showed a mean absolute error of 13.52 + 6.57 mm at 500 mm from the head-mounted
display along the x-direction.

The maximum mean absolute error for rotational displacements was found to be 1.11 + 0.37° for a
rotation of 40° around the z-axis.

Most physiotherapists (73%) found the immersive VR application entertaining, although only 45% said
the system could be used independently by patients without the support of a therapist.
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The future of VR systems in clinical settings is growing rapidly because of the high user engagement
and its applicability in an unstructured environment.

Future studies should strive to ensure the effectiveness of VR rehabilitation in reaching therapeutic
goal settings.
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