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e Concepts/definitions
e Developing indicators/Validation/Revision
e Validation

o BEEHE /Sl L AR
e Classic test theory, item response theory, structural equation model

e Computerized adaptive testing

« AII?
* &

e ADL, QOL, professional skills
e Underlying and overarching theories




ADL assessments — underlying traits/theories,
validation, and new measures

 ADL concepts and definitions
e Scope: Basic ADL, Instrumental ADL
o Aspect/perspective: actual performance, capability, ability, perceived
difficulty
 Validation (measurement theory)
e Reliability: random measurement error (stability of score)
e Validity: systematic measurement error (concept matching)
e Responsiveness: change detection

 Development of new measures

Scope/Depth




The 3 ADL aspects

Ability/  Apersoncandoina

Capability standardized context Activity

Actual Actually does do in his/her  Participati
performance own environment on

Perceived  Subjective perception of  /mp,,,
difficulty  difficulty doing ADL ance/”eed
S

* Holsbeeke et al. Capacity, capability, and performance: different constructs or

a three of a kind? Arch Phys Med Rehabil. 2009;90:849-855.



The aspect of performance

« The same as the original 10-item Bl

Mode of e Face to face interview

“le 0 0l iSigzilelal . * Proxy-administered

o Ex: ZF1XHR
Instructions e SEMEIE—MATFIKR - 2 AE
ABECHF  REMAENL?

« 2 BEEII
Response e 1 ZDIBII

categories « 0 SERIKEB

5



The aspect of self-perceived difficulty

Mode of

e Face to face interview
administration

oEx: ZFIXHR
Instructions GE—MAERBHEERRE BCK=

R SEEEHE - R BE2RA?

Response

categories




The aspect of ability

Mode of e A simulated standardized
administration context and procedures

o Ex: ZF1IXAR
Instructions « BIRBEGHNKR/AINE/EFZFL - 1L
i &0+ & /AU FRALAE

o & IR AR/ 4B F A= -

« 2 xE0BECM
« 1 8 allAB M@

Response
categories . 0 EEE M




The 3—aspect Bl - 2014

2 BHE B E5EE 2O BECMH
1 EniEir E%ﬁ%& 1 Moo AB S
0 BE k%8 0 1R &# 097 = Fant |
2B N B EE 1 0 210 210
3.8 1 0 210 210
4. IR 210 210 210
5. A 210 210
6. /\MEIZE 210 210
7. tOJET 210 210 210
8. B 3210 210 210
9. 177 (ER) 3210 210 210

10. EtE4H 210 210 210



My ADL-assessment papers (since 1997)

1. Minimal detectable change on the Lawton instrumental activities of daily living scale in community-dwelling patients with schizophrenia. Am J Occup Ther.
2018;72:7205195020p7205195021-7205195020p7205195027.

Item-saving assessment of self-care performance in children with developmental disabilities: A prospective caregiver-report computerized adaptive test. PLoS One.
2018;13:e0193936.

Test-retest reliability and responsiveness of the Barthel index-based supplementary scales in patients with stroke. Eur J Phys Rehabil Med. 2017;53:710-718.

=

Construct validity of the Chinese version of the activities of daily living rating scale Ill in patients with schizophrenia. PLoS One. 2015;10:e0130702.

Development and validation of the standard Chinese version of the CARE item set (CARE-C) for stroke patients. Medicine (Baltimore). 2015;94:e1828.
FEHHPHEMFTE 2 TEM HE AEEE RS T B 2 OB SR O, B a2 g . 2014;32:35-64.

Reliability and responsiveness of the activities of daily living computerized adaptive testing system in patients with stroke. Arch Phys Med Rehabil. 2014;95:2055-2063.
Development of two Barthel index-based supplementary scales for patients with stroke. PLoS One. 2014;9:€110494.

R

. Validation of a Chinese version of the Frenchay Activities Index in patients with traumatic limb injury. J Occup Rehabil. 2014;24:439-445.
10.Development of a computerized adaptive test for assessing activities of daily living in outpatients with stroke. Phys Ther. 2013;93:681-693.

11.Smallest real difference of 2 instrumental activities of daily living measures in patients with chronic stroke. Arch Phys Med Rehabil. 2012;93:1097-1100.
12.Test-retest reliability and validity of the comprehensive activities of daily living measure in patients with stroke. J Rehabil Med. 2012;44:637-641.
13.The diverse constructs use of activities of daily living measures in stroke randomized controlled trials in the years 2005-2009. J Rehabil Med. 2012;44:720-726.
14.The competence of fieldwork students in administering the Barthel Index. Hong Kong J Occup Ther. 2008;18:28-33.

15.Establishing the minimal clinically important difference of the Barthel Index in stroke patients. Neurorehabil Neural Repair. 2007;21:233-238.

16.A Rasch analysis of the Frenchay Activities Index in patients with spinal cord injury. Spine. 2007;32:437-442.

17. B BB EFse L E 2 M4 [olgE. &8 B (2B 2255, 2006;34:63-71.

18. RIAEME (R TEM HE 425 8 E Ke . 28 EFEEME. 2006;2:116-129.

19.55 9 A\ H B A VETIResF 2R = 2 BB EVIER. QB 6REEHEEE. 2004;22:1-14.

20.Rasch analysis of combining two indices to assess comprehensive ADL function in stroke patients. Stroke. 2004;35:721-726.

21.Comparison of the psychometric characteristics of the functional independence measure, 5 item Barthel index, and 10 item Barthel index in patients with stroke. J Neurol
Neurosurg Psychiatry. 2002;73:188-190.

22.Psychometric characteristics of the Barthel activities of daily living index in stroke patients. J Formos Med Assoc. 2001;100:526-532.

23.Evaluation of stroke patients with the extended activities of daily living scale in Taiwan. Disabil Rehabil. 2000;22:495-500.

24 VGBI ER 2 (EE RUEERRS . 280 S22 E. 1997,9:123-130.

25. R H SERI VR EN B FAE 2 FEE © KA LTS, I8 %EE 1997;1:696-702. 9



My ADL assessments: key papers

1.Lee YC, Chen SS, Koh CL, et al. Development of two Barthel Index-based Supplementary Scales for patients
with stroke. PLoS One. 2014;9:110494.[26] [#r T.E )

2.Hsueh IP, Chen JH, Wang CH, et al. Development of a computerized adaptive test for assessing activities of
daily living in outpatients with stroke. Phys Ther. 2013;93:681-693. [24] [#; T E.)

3.Hsieh CL, Hoffmann T, Gustafsson L, et al. The diverse constructs use of activities of daily living measures in
stroke randomized controlled trials in the years 2005-2009. J Rehabil Med. 2012;44:720-726. [ 5¥&m/&E55 )

4.Hsieh YW, Wang CH, Wu SC, et al. Establishing the minimal clinically important difference of the Barthel Index
in stroke patients. Neurorehabil Neural Repair. 2007;21:233-238. [216] [ =5 ]

5.5RIE, ST e, B, etal. HE A/E/SEREsT & 2 VU-+F[0lgf. /81 (5 RERE. 2006;34:63-71.

6. fE TG, %Eﬁ%%?’% E%;Eﬁ]ﬁ)\ H i A£ERERFERE = IR ZEEERE . &8s a2 gt
2004;22:1-14. [N B

7.Hsueh IP, Lin JH, Jeng JS, et al. Comparison of the psychometric characteristics of the functional
independence measure, 5 item Barthel index, and 10 item Barthel index in patients with stroke. J Neurol

Neurosurg Psychiatry. 2002;73:188-190. [411] [ Euz& /00 )

8.Hsueh IP, Lee MM, Hsieh CL. Psychometric characteristics of the Barthel activities of daily living index in
stroke patients. J Formos Med Assoc. 2001;100:526-532. [281] [ EmzE /L ]
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« Computer-based testing

« Adaptive testing

* Mainly tested on items with difficulty
nearby clients’ ability

e Based on previous responses
e computerized adaptive test (CAT)

ltem

X X

X X X
X X

X X X
X X

X X XX
X X

X X

X X XX
X X

X X X
X X

X X XX
X X

X X

12



Fast and Precise

1st item 2nd item
Hardest | 3 = i
Increasing
difficult ——
, y A
pass -
1 —< 1__I—
Moderately hard | 0 = all O_:'
Decreasing =
- ] — difficulty
_ )
Easiest |-
"

3rd item

client’s
performance

13



The ADL CAT -- via Interview - 2013

Taiwan § Gender
specific § specific

Precise

14



Basic ADL 1218 H £

i — ~ X - i£5 ADL ZENRVIEHZ
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2218 |ADL

s ERA—BUSEERINEF
« SFp1R%E[EIBasic ADL

B T

AR EHMTIE Eﬁ;ﬁ%g =
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= A BUIR  EED
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Slope
1.3/2.6
2.0/3.7
2.1/1.9
2.7/1.9
1.3/2.2
1.5/4.3

Difficulty

0.7/0.3
1.2/0.7
1.2/0.7
1.4/0.8
1.4/0.8
1.5/1.0
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Stopping rules
for the ADL CAT

Reliability > 0.90



ADL

TIREAABS RN » ¥ T4 45
A e lE 0 AR A IR HIE
RA () = H T A 2 7

QL
&
B F =

http://13.114.225.208/cat/
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Now Select Num is 34

ADL %158
FTRETH

LT 8 RS BiE
HIRIF © s -

© (1) S filh |

(2) By igar
(3) FE 385, (HIEIEER
(4) 58 43gsr, HE=R

=

zHE

Z MR

Probability

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

1 2 3 4 5 6 7 8 9 10

I [ [ [ [ [T T T TTTT]
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Now Select Num is 26

ADL %258
AOET(- )

TEEIRTHREATERE » BRI

= T2 E R

o (1) 7= HHh
(2) B rridas

—

q0 R (2N ER)

Probability

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

0 1 2 3 4 5 6 7 8 9 10

[T T T T T T 7 [N [ [ [ [ [ [T [T TTT]
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Now Select Num is 33

ADL %358
il gt 7))
R T TR - I EE
TR L77 0 BREERE S
FRTUHE o
o (1) T TmEl
2) Efrrieiiz

(
(3) 7 & H8RL, (HiEFRE=R
(4) il HExX

| |

EERE

IR c5E B4R

Probability

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 1 2 3 4 5 6 7 8 9 10

[T T T T T T T T T T T T T T T T TTTTTT]

Final score:
4.510.4
Reliability 0.96
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ADL w1/ figad

l

s R /EES
o S /HERL RRE

* + some validations of postural control measures

JTH/MS ZiR5K
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T2 £ am L 2003

== 5[ FRIREX

Analysis and comparison of the psychometric properties of three balance measures for 544

stroke patients
HF Mao, IP Hsueh, PF Tang, CF Sheu, CL Hsieh
Stroke 33 (4), 1022-1027

Trunk control as an early predictor of comprehensive activities of daily living function in 425

stroke patients
CL Hsieh, CF Sheu, IP Hsueh, CH Wang
Stroke 33 (11), 2626-2630

Comparison of the psychometric characteristics of the functional independence measure, 411

o item Barthel index, and 10 item Barthel index in patients with stroke
IP Hsueh, JH Lin, JS Jeng, CL Hsieh
Journal of Neurology, Neurosurgery & Psychiatry 73 (2), 188-190

Psychometric characteristics of the Barthel activities of daily living index in stroke patients 281
IP Hsueh, MM Lee, CL Hsieh
Journal of the Formosan Medical Association 100 (8), 526-532

Fin

2002

2002

2002

2001
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ADL Jf& - — overarching theories

ADL

QOL

28
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Pz vs JE R BTEIRE—H

Clinician-Reported

For example,

Global impressions
Observation & tests
of function

=fiy%

Patient Outcomes Assessment

Sources and Examples

Caregiver-Reported

BT — (IR

Patient-reported

For example,
Dependency

Functional status

HRQL (Global Impression

Functional status
Well-being)
Symptoms
Satisfaction with TX
Treatment adherence
Utility/preference-based
measures




QOL ¥ — underlying theories

 QOL concepts and definitions
e Structure: formative or reflective

e Dimension/perspective: multi-dimension
* Validation

e Reliability: random measurement error (stability of score)

e Validity: systematic measurement error (concept matching)
e Responsiveness: change detection

30



QOL vs Health-related QOL (HRQOL)

c ERZEE
* QOLERRZ - EatE - BUg ~ 530 b - B8
tHEE N\ BT

A

* HRQOL:ZEFH (B RETHBAHV A /EmmE - SRR A metHeE -

« FEAETEDIRETTE LAR A5 7 U i S (22 4 ER)

* HiEANWHOR N ERZ €S
- AHE - LE - HHERE
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HRQOL vs Global health

o BREEIR A2 T ELEE | (REEIRGE
« 5
A= =Ch AARR AlEH
HRQOL |mAMESRR |EHLIE A A BIE
Global |EEEE EREE EE YN iipil

health
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Quality of Medicine and decision making

e Safety first ;
I\ o= /I\
Effe/ctl\‘/eness / Ccl)st \
—— P N

—
—



Health Economics

 Comparing different allocations

e Should we spent our money on
* Wheel chairs
e Screening for cancer

e Comparing costs N\
e Comparing outcome (
* Outcomes must be comparable s |

* Make a generic outcome measure
WAl LA SR EAREG  » theory?



Outcomes for Economic Evaluation

Analysis Outcome Valuation

Cost-minimization | Multiple outcomes in natural
units — examine cost

Cost-effectiveness | Intermediate — blood pressure
Final — life years gained

Cost-utility Multiple outcomes combined
Into weighted index (e.g., QALY)

Cost-benefit Monetary (WTP)




Cost-Effectiveness (Utility) analysis

* Effectiveness: the health benefit or outcome achieved
with the intervention

* Biological or health indicators

o Utility: value of health

e An individual’s preference/value for a particular health
state or outcome

» preferences (valuations) = utilities
e Asingle summary measure of HRQOL
e Standard gable
e Time-trade off
e Visual analogue scale




Utilities
e Continuum between 0 &1

1 - Best possible health state



EQ-5D

5 domains
3 levels

3> =243
health states

Decision theory-- a multi-attribute utility

18]
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QUALITY OF LIFE (Utility)

Cost-Utility Analysis

1.0
Quality- .
Adjusted Life Years- With
Gained Program
0.0

Death Death

Survival (Years)

Or: Cost per QALYs saved or gained by
undertaking one program vs. another



My QOL-assessment papers (since 2005)

1. Development of a Social Functioning Assessment Using Computerized Adaptive Testing for Patients With Stroke. Arch Phys Med Rehabil. 2018;99:306-313.

I

BB HRWHOQOL-OLDR4 ~ # I Billgag. /8 NI4T, 2017,36:239-258.

Comparison of construct validity of two short forms of Stroke-Specific Quality of Life scale. PLoS One. 2017;12:e0188478.
PP B A E e E G E T BB R S 38 i N (RIS B E. BRI a R & . 2015;33:132-148,
Validation of the EQ-5D in Patients with Traumatic Limb Injury. J Occup Rehabil. 2015;25:387-393.

N

Examining unidimensionality and improving reliability for the eight subscales of the SF-36 in opioid-dependent patients using Rasch analysis. Qual Life Res.
2015;24:279-285.

7. Tests of data quality, scaling assumptions, reliability, and construct validity of the SF-36 health survey in people who abuse heroin. J Formos Med Assoc.
2014;113:234-241.

8. Validating and improving the reliability of the EORTC QLQ-C30 using a multidimensional rasch model. Value Health. 2013;16:848-854.
9. Estimating quality weights for EQ-5D (EuroQol-5 dimensions) health states with the time trade-off method in Taiwan. J Formos Med Assoc. 2013;112:699-706.
10. Construct validity of the stroke-specific quality of life questionnaire in ischemic stroke patients. Arch Phys Med Rehabil. 2011;92:1113-1118.

11. Validation of EQ-5D in patients with cervical cancer in Taiwan. Support Care Cancer. 2010;18:1279-1286.

12. Measurement of quality of life using EQ-5D in patients on prolonged mechanical ventilation: comparison of patients, family caregivers, and nurses. Qual Life Res.

2010;19:721-727.
13. Agreement between the WHOQOL-BREF Chinese and Taiwanese versions in the elderly. ] Formos Med Assoc. 2009;108:164-169.

14. Development and validation of a WHOQOL-BREF Taiwanese audio player-assisted interview version for the elderly who use a spoken dialect. Qual Life Res.
2007;16:1375-1381.

15. [E g aRAR i YR AR AR SR TR E R T B R i L 3. /8RS, 2005;9:584-594.

16. A validity study of the WHOQOL-BREF assessment in persons with traumatic spinal cord injury. Arch Phys Med Rehabil. 2004;85:1890-1895.

42



My QOL-assessment key papers

. Lee SC, Huang YJ, Lin GH, et al. Development of a Social Functioning Assessment Using Computerized Adaptive Testing for Patients With
Stroke. Arch Phys Med Rehabil. 2018;99:306-313.

. Chou CY, Huang CY, Huang YJ, et al. Comparison of construct validity of two short forms of Stroke-Specific Quality of Life scale. PLoS One.
2017;12:e0188478.

. ZFRCE, Traer, DR, et al. g tiR B8 G mE MG RN B RAERSE 2R/ N (L E. BEE a2 & Riss. 2015;33:132-
148.

. Shih CL, Chen CH, Sheu CF, et al. Validating and improving the reliability of the EORTC QLQ-C30 using a multidimensional Rasch model. Value
Health. 2013;16:848-854.

. Lee HY, Hung MC, Hu FC, et al. Estimating quality weights for EQ-5D (EuroQol-5 dimensions) health states with the time trade-off method in
Taiwan. J Formos Med Assoc. 2013;112:699-706. [48]

. Chien CW, Wang JD, Yao G, et al. Development and validation of a WHOQOL-BREF Taiwanese audio player-assisted interview version for the
elderly who use a spoken dialect. Qual Life Res. 2007;16:1375-1381. [23]
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Recommended Health Measures: NIH supported/suggested

* NIH Toolbox” batteries for Cognition, Emotion, Motor, and Sensation

* PROMIS® Global (10 items measuring physical health and mental
health)

* PROMIS-29 Profile (measures Physical Function, Fatigue, Pain
Interference, Pain Intensity, Sleep Disturbance, Depression, Anxiety,
and Ability to Participate in Social Roles and Activities)

* Neuro-QoL™ short forms for people with neurological conditions

ASCQeMer
= Neuro- QoL fSL0=he
PROMIS
s ®
PROMIS® Neuro-QoL™ RECR=Me NIH Toolbox®




Patient-Reported Outcomes Measurement Information System
Dynamic Tools to Measure Health Outcomes From the Patient Perspective

Including patient- and parent-report measures
Short forms and CAT

Free

Since 2004

http://www.healthmeasures.net/explore-measurement-systems/promis

45


http://www.healthmeasures.net/explore-measurement-systems/promis

PROMIS: since 2004

e A project to build and validate common, accessible
item banks

 To measure key symptoms and health concepts
applicable to a range of chronic conditions

e Enabling efficient and interpretable clinical trial and
clinical practice applications of PROs

e Supported by the NIH

http://www.nihpromis.org/



http://www.nihpromis.org/

Domains for Adult Assessment

PROMIS® Adult Self- Reported Health——  Global Health

BN
PF!D?IHS | I |

Physical Health Mental Health Social Health
Anxiety Ability to
Depression Participate in Social

Roles & Activities
PROMIS Profile

Domains
Dyspnea Alcohol Companionship
Gastrointestinal Anger Satisfaction with
Symptoms Cognitive Function Social Roles &
q . Activities
Pain Behavior Life Satisfaction ST
g . ocial Isolation
o Pain Quality Positive Affect
PROMIS Additional ; Social Support
Domains Sexual Function Psychosocial Iliness
Sleep-related Impact
I peliiielst: Self-efficacy for
Managing Chronic
Conditions
Smoking

4/17/2007

Substance Use

HealthMeasures.net/PROMIS m > H ealt h M easures

" TRANSFORMING HOW HEALTH IS MEASURED




Domains for Pediatric Assessment

- S PROMIS® Pediatric Self- |
- —  Global Health
i OP,..S‘ and Proxy-Reported Health
|
| ! |
Physical Health Mental Health Social Health
Anxiety Peer Relationships
Depressive
, Symptoms
PROMIS Profile
Domains
]
Asthma Impact Anger Family
Pain Behavior Cognitive Function el s
Pain Quality Life Satisfaction

Physical Activity Meaning and

PROMIS Additional Physical Stress Purpose
Domains Experiences Positive Affect
Strength Impact Psychological
Stress Experiences

1/12/2017

HealthMeasures.net/PROMIS

m ‘HealthMeasures

" TRANSFORMING HOW HEALTH IS MEASURED
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PROMIS Depression domain

43 PROMIS - Testing - Microsoft Internet Explorer

Section 9 of 17

In the past 7 days

It was difficult to let people know | was angry

T Never

<  Rarely

- Sometimes

< Often

< Always

Back Continue Exit Survey
-

&] Done I_l_’_|° Internet
iﬁstart”J ] & @ 518 @ 7||[&1proris - Testing - Mi.. [T Microsoft PowerPaint - [P | T printkey [ SO BOARIHIEE  5iz4rm

== x|
File Edit Wiew Fawvorites Tools Help i
GBack - = - G ok | D search  [EgFavorites  EMedia 4 | = =
address |@ http: /{204, 26, 30,69 PROMIS|Default, aspx7SID=S07494 1 A-46FD-4E7 D-BEFF-08D644DDFI04 ~| e




1.0 q

How often did you feel nervous? /

=1 All of Most of Some of Little of None of
the time the time the time the time the time

== -2 -1 0 1 2 3
Severe high moderate low very
low

Emotional Distress

. !

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




1.0 q

How often did you feel nervous?

Some of
the time

== -2 -1 0 1 2 3
Severe high moderate low very
low

Emotional Distress

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




1.0 q

How often did you feel nervous?

Some of
the time

-3 -2 -1 0 1 2 3
Severe high moderate low very

Emotional Distress

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




How often did/you'fe’a hopeless?

=1 All of Most of Some of Little of None of
the time the time the time the time the time

LT T T T NN [ [ [ [ [T [T T T T [ T ]
-3 -2 -1 0 1 2 3
Severe high moderate low very

Emotional Distress

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




How often diw hopeless?

Some of
the time

-3 -2 -1 0 1 2 3
Severe high moderate low very
low

Emotional Distress

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




How often did Wrthless’?

>=1  All of Most of Some of Little of None of
the time the time the time the time the time

-3 -2 -1 0 1 2 3
Severe high moderate low very

Emotional Distress

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




How often did yg orthless?

Little of
the time

-3 -2 -1 0 1 2 3
Severe high moderate low very

Emotional Distress

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




How often did yg orthless?

Little of
the time

-3.00 -2.00 -1.00 O.00 1.00 2.00 3.00

CT T T T T T T T T T T T T T T T T T T T T T ]
-3 -2 -1 0 1 2 3
Severe high{} moderate low very
Target in on o

emotional

distress score

Item Bank
(Validated & IRT-Calibrated Emotional Distress Items)




Questions?
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e ADL

 Hand function

e Balance

* Motor

* Mobility (including walking speed)
e QOL (including utility)

e Cognition

 SDM (including health literacy, engagement, SDM process &
outcomes)

= (stroke)

[ QU D, -
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Revolution of Clinical measures
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What is Al

Thinking

humanly

Acting

humanly

Thinking
rationally

Acting
rationally
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Google

Google in Health

Google is making significant investments in health, wellness, and life sciences. Here are some of the teams focusing efforts in this space:

 Google Cloud As Amazon moves into health

o Apigee Health APls

o (5 Suite for Healthcare for HIPAA compliant workloads Ca re’ here's What we know —

o Google Cloud Platform for HIPAA compliant workloads

e e and what we suspect — about
* (Google Search (e.g., health cards, symptom search) -
* Google Research (focused on healthcare applications) Its p I a ns

¢ Amazon is already making moves in health care.

Intel® Healthcare Solutions: Driving Innovation to Improve Quality

DEEER AT BEAR E’Jﬁ_EC’

MZEE ) app  FRIRESRAERE B C RN - WHIREAE BiZa1E - EEEES2KE iPhone~
Apple Watch E{REEERRE =7 app NEEER  HERR—E EREEFRNAEE
EoEREtTEEREEMERMN app K= REIWHE - FERERERE—  (WEARULILESE S -
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Deep Learning Based Diagnostics:\
Unlocking a $16 Billion Market

December 22, 2016 | by James Wang, ARK Analyst | Digital, Health

Mentioned Companies: |E1V]
Tags: cancer, deep learning, diagnostics, machine learning, radiology

MedicalStartups
Top 83 Al startups in Healthcare
Updated: November 02, 2018
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Videotaping + Al (clinical site + ward) |

* Motor

e Balance
* Mobility
e Gait

e ADL

e Attention
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Videotaping (clinical site + ward) Il

e Communication/interaction
* Empathy

e SDM

* Engagement

 Mood

 Knowledge

e Attitude
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Videotaping (clinical site + ward) Il

 For staff training (career development)

e Selective
e \Voluntary
e Compulsory
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THE LANCET

Available online 11 October 2018

In Press, Corrected Proof (3)

Comment

The fate of medicine in the time of Al

Enrico Coiera &
 We probably see little change to clinical practice in the next 5 years
 We should certAlnly see changes in 10 years

* There is a real prospect of massive change in 20 years
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