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HKU Develops Al-Powered SmartRehab Platform to

Provide an Accessible and Affordable Rehabilitation
Strategy for Stroke Patients Globally
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Global Burden of Stroke
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~13.7 million new cases of stroke worldwide every year
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~15,000 new cases of stroke in Hong Kong every year
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Second leading cause of death and third leading cause of disability globally
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~1/3 of stroke survivors experience some form of disability

\.,'.

== School of Clinical Medicine ® / HKU EEERE
=) HKU Department of Medicine HKU SPORT Al 1—@/\ for Rehabitation
g2 Med EEABARER STROKE LABORATORY f{i’ 2




P EEE
Stroke Rehabilitation
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« Timely and adequate stroke rehabilitation
IS critical in facilitating post-stroke recovery

and is usually provided in the hospital or
day rehabilitation centre setting
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 With an ageing population, and with an
Increasing prevalence of stroke, there has
been a high and rising demand for
rehabilitation services globally
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Current Situation
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* Globally: Only 1 in 4 stroke patients have access to rehab in low- and
middle-income countries
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 Mainland: Only <12% patients undergo rehabilitation within 1-week of
discharge; ~43% do not undergo any rehabilitation at all
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Current Service Flow of Community-based Stroke Rehabilitation in HKSR
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Prescription of home
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Therapy and training
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Assessment by Individual rehabilitation plan
multidisciplinary team ; exercise
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e Discharge with home exercise

Evaluation
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Current Limitations
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Features of SmartRehab App
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Limitations of Conventional Home Exercises
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Lack of Accessibility

FR ISR A B LAt N 22 - JE R A
VPN AR
Access to therapists is limited
due to time, geographical
location or other factors

AN 2RI R ] - S a AT R
NFBE B HPE
Enable access between

therapists and patients
regardless of time and location
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Limited Feedback and
Monitoring

JE PRI DL BE 289 A HYSRE IR AT
B RUR A Y SRERAE T I
FE
It is difficult for therapists to
monitor users’ compliance,
besides and give immediate
feedback
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LU0y 2 2 a2 ik
Enable to provide real-time

feedback and continuous
monitoring to enhance safety
and effectiveness

» Difficulty in Progress
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Tracking
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Ea
Tracking progress and
making adjustment to
exercise program is
challenging

RERFERUCER AP ATRE » A% R 22 aR
B ENE
Enable to collect and analyse

data for continuous
modifications to the exercises
as needed
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Current Solutions
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Increasing use of telemedicine and
telerehabilitation services. However,
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current solutions rely heavily on = TREE=E N
subjective reporting through video Video-conference-based training
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conferences or phone interviews
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to monitor
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Online training Video
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Online training information
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Current Solutions

- B —ERRERF BB IAE
BIRIRRR BRCIx P A BB ERB AR -
BAFBR AR S HE ZEBRIFTKEAK -

EREBEAVEIR -

« Other solutions attempt to use various
sensor- and camera-based devices to
capture a stroke victim's exercise
performance, but fall short in the real-life
application of home-based tele-
rehabilitation, given the relatively high cost
per unit and spatial requirements
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Current Limitations
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Features of SmartRehab App
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Limitations of Conventional Home Exercises

R F A

Lack of Accessibility

FE IS SR B A N 2R - TR
I N S DA Al
Access to therapists is limited
due to time, geographical
location or other factors

¥

AR R ] - S a AT E
NBe G P
Enable access between

therapists and patients
regardless of time and location
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Limited Feedback and
Monitoring
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It is difficult for therapists to
monitor users’ compliance,
besides and give immediate
feedback
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Enable to provide real-time
feedback and continuous
monitoring to enhance safety
and effectiveness

» Difficulty in Progress

EECUBRAEERE

Tracking
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Tracking progress and
making adjustment to
exercise program is
challenging
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EEFRENE
Enable to collect and analyse

data for continuous
modifications to the exercise as
needed
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About SmartRehab
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 SmartRehab is a mobile application that is accessible from a e
tablet or mobile phone that aims to facilitate personalised
stroke rehabilitation in the community setting
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 Developed and validated by a multidisciplinary team
comprising neurologists, engineers, translational e
neuroscientists, physiotherapists and occupational therapists N s & 0O & cscon
from HKU Stroke, HKU Sport Al Laboratory and The Hong e
Kong Society for Rehabilitation
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About SmartRehab -
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 Currently  encompasses 10 gross .
movement exercises that are
recommended and designed by therapists
from The Hong Kong Society for
Rehabilitation and are tailored specifically
for stroke patients to improve limb
function, weight shifts and balance
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Technologies Behind SmartRehab
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* In contrast to traditional telerehabilitation
platforms, SmartRehab utilises the built-in
RGB camera of a tablet or mobile phone, for
which the team has developed a computer
vision-based pose-estimation algorithm to
predict the precise body framework and
segment key locations
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Technologies Behind SmartRehab ',_\
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» The system allows SmartRehab to compute movement-related features, including changes in
joint angles, velocity, and the presence of spastic movement, all of which can be used to
evaluate the quality of a patient's movement and provide immediate feedback
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« SmartRehab also includes a portal system, in which therapists can assess the stroke patient
and provide exercises (including the type of exercise, frequency and number of repetitions)
tailored to the needs of each patient, and remotely monitor the patient’s functional and motor
performance progress and compliance
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SmartRehab Therapist’s Interface
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rtRehab Patient’s Interface
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nab: Automated Remote Assessment
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Significance and Impact

« SmartRehabi& 5\7<X§QQE§,% 5K
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« SmartRehab will be incorporated into stroke rehabilitation services of
HKSR In the coming few months, and will also be explored in other
healthcare providers (e.g. at Tung Wah Hospital)
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« ~150 stroke patients under the care of HKSR and ~2,700 stroke
patients within Hong Kong may benefit from SmartRehab every year

4

e/ HKU T grane
HKU SPORT Al 1_9/\ forRenabiation
STROKE LABORATORY /77 i




SENMTE
Significance and Impact
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* Further development including the incorporation of more movements to
facilitate the rehabilitation of fine motor functions, augmented and virtual
reality and gamification functions, and various biometric monitoring functions
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- Potential to benefit other patients and older adults who also require
rehabilitation (e.g. dementia, Parkinson’s disease etc.)
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Significance and Impact e
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« Support from the World Stroke Organization to test the feasibility of

SmartRehab in seven countries outside of Hong Kong:
 India, Malaysia, Romania, Argentina, Brazil, the United States and Italy
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« Hope to benefit other low- and middle-income countries, where
rehabilitation services are Ilimited due to severe shortages of
physiotherapists and occupational therapists
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HKU has received support from the World Stroke Organization to test

World Stroke
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the feasibility of SmartRehab in 7 countries outside of Hong Kong Organization
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University of Oklahoma
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National University of Malaysia &
University of Putra Malaysia (Malaysia)

MAURKFEEOEERKE (EFER)

Transilvania University of Brasov (Romania)
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Hong Kong Society for Rehabilitation and
Tung Wah Hospital (Hong Kong)
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Demonstration of SmartRehab
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