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STARTING POINT: SEARCH ON EXISTING SOURCES

Rehabilitation, the great absentee of virtual
coaching in medical care (*)
Research items: Rehab + VC

Search on PubMed, Search on Cordis:
Scopus, and Embase 577 projects
398 items

Refinement Refinement

46 papers: 23 projects:
16 were clustered as randomized
controlled trials (RCTs),

21 as exploratory studies,

4 as review articles,

5 as theoretical studies

clinical exclusion: different domain (nor
neurological or cardiological
technological setup not matching with
VCARE (robot assisted, Brain-Computer
Interface, etc.)

absentee of virtual coaching in medical care: scoping review. J Med Internet Res. (2019)

(*) Tropea P, Schlieter H, Sterpi |, Judica E, Gand K, Caprino M, et al.: Rehabilitation, the great e
21:212805. doi: 10.2196/12805 b
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https://www.linkedin.com/in/massimo-caprino-8bab5/

VCARE: INNOVATION POTENTIAL

Multi-clinical
settings

Continuity of
care

Secondary
prevention

Personalized
Care Plan

Extended
Quality of Life

It is rare to identify a project that is inclusive of more than one clinical context
(i.e. a specific pathology). Quality of life in elderly population is the common
background of the few projects addressing multiple clinical settings, but for
healthy subjects.

Almost all the selected projects focus on a home setting. Moreover, continuity
of care between hospital and home is present only in about half of the

projects.

This criterion is fulfilled by one third of the selected projects, the ones
matching with the key word “rehabilitation”. The key word “virtual coach” is
never associated with this clinical approach.

The presence of dynamic adaptation is reported only in four projects. The
dynamic adaptation is anyway specific on a single output: intensity of
treatment in motor rehabilitation, compliance to the care plan, digital
biomarker identification and therapy compliance.

An extended “Quality of Life perspective” is applied only to almost half of the
projects, according to a different viewpoint. The other projects focus on a
specific item, like risk factors prevention, fall detection, cognitive decline, a

single motor deficit or a specific body district.
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o Activity performed in LL and @home

O Activity performed only in LL

Risk factor PARKINSON'S
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CONTINUITY OF CARE (ADHERENCE)

Pathology

Vv 85% of patients
performed >70%
of cognitive games

Secondary Outcomes

Total n. of times
patients carry out
an activity

suggested by the
vCare (A1/A4)

Min. 70% of the
proposed activities
are followed by
min. 80% of
patients

during the monitoring
period (total score 95%)

X 66% of patients
performed >70% of
motor games during the
monitoring period
(total score 73%

X 71% of patients
performed >70% of vCare
Avatar App activities

v Regarding cognitive
games, 4 patients showed
an adherence of 100%,
the others >88%

V All patients showed an
adherence for motor
games >88%
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CONTINUITY OF CARE (ADHERENCE)

Pathology

Adherence in Motor: 92,7%
. planned v/s  Motor: 66% .
playing games o Cognitive: Motor: 43% Motor: 45%
played Cognitive: 95%
(A1/A4) 96,6%
Adherence in day Total Total Total
. . Total adherence
wearing the wristband / s AE adherence adherence adherence
wristband (A2) total days ’ 5 score: >90%  score: 16% score: 26%
Vv 3 patients
showed 100%
v 85% of patients adherence
watched at least one  / One patient X Not all X Notall
. video per week i i
Ndherencelintcs At least P! showed patients looked patients looked
] v 85% of patients 83.33% atall e- atall e-
learning once a week watched at least 3 adherence learning learning
videos during the X 4 patients materials materials
monitoring period showed
adherence
<50%

s o8
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Secondary Outcomes

X No significant
increase between the

X No significant

SECONDARY PREVENTION (RISK FACTORS)

Pathology

increase of avg. walking e e e

beginning and end of minutes N o
Daily n. of [ e the home rehabiliation /¢ s ot patients steps increased by 32%. The average number
steps inerease [IEHET prese.nted a significant Mioniavergepatients g;;feps increased by
(TO V/S Tl) v On average, patients  improvement in their :)teerfts)rrr:(:j:round 2
performed around 2400 fluidity (in PD, very ps p V-
steps per day relevant parameter)
v Motor games:
Time 10% increased by 12%
. (accomplished /
CEICLRGH increase (TO prescribed) N/A v Increased by 12% v Increased by 12%
exercise v/sT1) V Cognitive games:
increased by 11%
Changes in ezt X The objective of
izh normal reaching a normal BMI
peisht BMI was not reached
v All patients
\ECITELTLE < 140/90 maintained blood
adherence mmHg pressure <140/90
mmHg
Cholesterol >10% of
level ducti V Decrease by 30% v Decrease by 27%
evels reauction

10
RISK FACTORS MODIFICATION: LESSONS LEARNT
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PILOT TEST: OUTCOMES (PERSONALIZATION)

Pathology

Secondary Outcomes

X
Adaptation of >60% refinement rate of rehab. therapy
pathways

. . ("9
Personalization

and health Adaptation of >60% refinement rate of rehab. therapy

promotion daily n. of steps

~

Adaptation of >60% refinement rate of rehab. therapy

e-learning materials

‘ “ VCARE FINALEVENT
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PERSONALIZATION

(< A1/A4/A13 Reminders \
(gaming + aerobic training)

* A2/A12: Outdoor/indoor
walking v/s prescribed steps

* A14: take medication or
elearning, based on BORG

* A1/A4: VAS (pain/fatigue) v/s\
elearning or stop

« A4: motivation/ satisfaction,
start/beginning games

* A13: stop aerobic training
* A13: BORG (heart rate

* A1l Fall prevention thresholds
recommendation
* A16: Blood pressure v AIerting v Feedback
monitoring Questionnaires
* A17: weight control )
REASONER
SMART AGENT —

X Pathway X Treatment
o X Activity Schedule Adaptation Personalization « X Games Selection
e X Activity Suggestion « X Difficulty Level Update

* / Context-Aware * / E-learning video category
Recommendation (daily recommendations
number of steps (depending on liking

recommended through assessment)
reinforcement learning based
\un achieved goals) )
R ]
13 VCARE FINALEVENT
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PERSONALIZATION

(¢ A1/A4/A13 Reminders \
(gaming + aerobic training)

e A2/A12: Outdoor/indoor
walking v/s prescribed steps

* A14: take medication or
elearning, based on BORG

* Al11 Fall prevention
recommendation

« Al16: Blood pressure v Alerting Vv Feedback
monitoring Questionnaires

° Al7: welght control
REASONER

Correlation wi ROKE
access \

0.82

( * A1/A4: VAS (pain/fatigue) v/s\
elearning or stop

* A4: motivation/ satisfaction,
start/beginning games

« A13: stop aerobic training

* A13: BORG (heart rate
thresholds

Remlnders 0.86

Feedbacks 0.83 0.38 0.58 0.83 selection
| Update

Recommendation (daily
number of steps
recommended through

reinforcement learning based
\on achieved goals)

recommendations
(depending on liking
assessment)

iR}
VCARE FINALEVENT
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(Al/A4/A13 Reminders \ ( * A1/A4: VAS (pain/fatigue) vs\
(gaming + aerobic training) elearning or stop
* A2/A12: Outdoor/indoor « A4: motivation/ satisfaction,
walking v/s prescribed steps start/beginning games
* Al4: take medication or  A13: stop aerobic training
elearning, based on BORG * A13: BORG (heart rate
* A1l Fall prevention thresholds
recommendation
* A16: Blood pressure v Alerting v Feedback
monitoring Questionnaires
* A17: weight control )
REASONER
SMART AGENT —
X Pathway X Treatment
o X Activity Schedule Adaptation Personalization « X Games Selection
e X Activity Suggestion « X Difficulty Level Update
* / Context-Aware * / E-learning video category
Recommendation (daily recommendations
number of steps (depending on liking
recommended through assessment)
reinforcement learning based
hieved goals)
\on acl ) )
%8
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ALL vCare subjects
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USABILITY (SUS SCALE)

e Overall, usability was positive (> 68), with the exception of IHD

* The shift from lab to home always impacted on the usability

100

2883

853

USABILITY (SUS)

i

Stroke

m Living Lab  m Pilot@home

e
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ACCEPTABILITY

results are in line between different pilots
usefulness = ease of use

stroke

TAM Score i i i TAM Score
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