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The goal of medicine is to cure
diseases when possible, to
relieve suffering when cure is
not possible, and to comfort
the patient throughout the
course of illness.
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Table 2. Hazard ratios of all-cause mortality, unplanned hospitalizations, and intensive care unit admissions for the ML-mFI and the mFI at the 1-, 5-

and 8-year follow-up periods.®™* All values are given as hazard ratio (95% CI).

Adverse outcomes at
follow-up periods

Mild frailty
mFI {n=14,244)

ML-mFI
(n=9366)

Moderate frailty
mFI in=4741)

ML-mFI (n=2522)

Severe frailty
mFI (n=2498)

ML-mFI (n=1488)

l-year all-cause mortality HRY
2.21 (2.04-2.39)
1.86 (1.71-2.01)

Unadjusted
Adjusted
S-year all-cause mortality HR
1.76 (1.70-1.82)
1.46(1.41-1.52)

Unadjusted
Adjusted
8-year all-cause mortality HR
1.69 (1.64-1.74)
1.41 (1.37-1.45)

Unadjusted

Adjusted
1-year unplanned hospitalization HR
2.08 (1.97-2.20)
1.91 (1.80-2.01)

Unadjusted
Adjusted
S-year unplanned hospitalization HR
Unadjusted 1.78 (1.73-1.83)
Adjusted 1.61 (1.57-1.66)
8-year unplanned hospitalization HR
Unadjusted 1.67 (1.63-1.71)

Adjusted 1.51 (1.48-1.55)

3.66(3.38-3.97)
3.13(2.89-3.39)

257 (2.48-2.67)
2.19(2.11-2.27)

2.32(2.25-2.39)
1.99 (1.93-2.05)

2.86(2.70-3.02)
2.63 (2.49-2.79)

2.28 (2.21-2.36)
2.09 (2.02-2.16)

2.11(2.05-2.17)
1.93 (1.87-1.99)

4.09 (3.72-4.50)
3.08 (2.80-3.39)

2.85 (2.72-2.99)
2.14 (2.04-2.25)

2.65 (2.55-2.76)
2.01 (1.93-2.09)

3.30(3.07-3.54)
2.85 (2.65-3.06)

2.51 (2.40-2.62)
2.14 (2.05-2.24)

2.32(2.24-2.41)
1.98 (1.91-2.06)

8.81 (B.00-9.71)
6.79 (6.15-7.49)

5.27 (5.00-5.55)
4.04 (3.83-4.26)

4.72 (4.54-4.94)
3.70(3.53-3.88)

5.21 (4.82-5.64)
4.53 (4.18-4.90)

3.79(3.59-4.00)
323 (3.06-3.41)

3.53(3.36-3.71)
3.01 (2.86-3.17)

1.52(6.81-8.30)
4.97 (4.49-5.50)

5.00 {4.74-5.28)
3.28(3.11-3.46)

4.50{4.29-4.71)
298 (2.84-3.12)

5.29 (4.88-5.73)
428 (3.94-4.64)

3.85 (3.65-4.06)
3.05 (2.89-3.23)

3.53(3.36-3.71)
2.79 (2.65-2.94)

Peng LN, et al. ] Med Internet Res 2022;22:e16213

16.62 (15.08-18.32)
11.40(10.32-12.59)

9.02 (8.49-9.58)
6.15 (5.79-6.54)

8.05(7.61-8.51)
5.52(5.22-584)

7.65 (6.99-8.38)
6.20 (5.66-6.80)

543 (5.07-583)
4.33 (4.04-4.65)

503 (4.69-538)
398 (3.72-427T)
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Step 1: identify all of the incident disease diagnosed before dementia in each dementia patient in
training data

For example

Disease Disease Disease Disease Witz fl(r;::r::?tri‘:m E
A B C D

)
@, >

Step 2: constructing possible triplet disease pathway according to the diagnosis date (each pathway has
three disease)

For example

Possible triplet disease pathway

Disease A = Disease B = Disease C = Disease D ADBDC ASCSD

A>B->D B>C->D

Step 3: summarizing all possible triplet disease pathway among all of dementia patients in training data

Possible triplet disease pathway in patient 1

All possible triplet disease pathwa
A2B=>C A=C=>D p p p y

A>B>D B>CD among dementia patients in training data

Possible triplet disease pathway in patient 2 A 9 B 9 C A 9 C 9 D H 9 B 9 C
ADBE  ADEDE A>B>D B->C>D H>B-E
ADBDF BOEDF

A>B>E ADEDF HDCDE
A>B>F BED>F B>CDE

Possible triplet disease pathway in patient N

H2>BC H>C>E
H>B>E B>CE
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Urinary tract infections
1 paths. 12 patients.
8 patients have dementia (67%)

Fluid and electrolyte disorders
2 paths. 18 patients.
13 patients have dementia (72%)

Osteoarthritis
1 paths. 10 patients.
8 patients have dementia (80%)

Essential hypertension
1 paths. 12 patients.
7 patients have dementia (58%)

Other gastrointestinal disorders
2 paths. 15 patients.
10 patients have dementia (67%)

BearR EVIH T2 E

M E TS

Mood disorders
1 paths. 4 patients.
3 patients have dementia (75%)

Osteoarthritis
1 paths. 9 patients.
6 patients have dementia (67%)

’I%ll\ Eﬁ;ﬁ

Superficial injury; contusion
1 paths. 8 patients.
5 patients have dementia (62%)

(fe=]

Acute bronchitis
2 paths. 13 patients.
7 patients have dementia (54%)

Osteoporosis
1 paths. 3 patients.
1 patients have dementia (33%)

\

other 15 diseases.
20 paths.

Urinary tract infections
1 paths. 8 patients.
5 patients have dementia (62%)

o
KEREIETS

Huang ST, et al.J Med Internet Res.
2023;25:e41858

Pneumonia (except that caused by tuberculosis or sexually transmitted disease

1 paths. 7 patients.
2 patients have dementia (29%)
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Active wearable device utilization improved physical performance
and IGF-1 among community-dwelling middle-aged and older adults:
a 12-month prospective cohort study

Wei-Ju Lee?, Li-Ning Peng?, Ming-Hsien Lin*3, Ching-Hui Loh!#, Liang-Kung Chen**

lAging and Health Research Center, National Yang Ming Chiao Tung University, Taipei, Taiwan

‘Department of Family Medicine, Taipei Veterans General Hospital Yuanshan Branch, Yilan County, Taiwan
‘Center for Geratrics and Gerontology, Taipei Veterans General Hospital, Taipei, Taiwan

“Center of Health and Aging, Hualien Tzu Chi Hospital Buddhist Tzu Chi Medical Foundation, Hualien County,
Taiwan

“Superintendent Office, Taipei Municipal Gan-Dau Hospital, Taipei, Taiwan

Correspondence to: Liang-¥ung Chen; email: lkchen2@®vghtoe gov.tw

Keywords: walking speed, wearable device, average steps, community-dwelling clder adults
Recehied: May 18, 2021 Acoepbed: July 17, 2021 Published: August 3, 2021

Copyright: € 2021 Les et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License (CC BY 3.0), which permits unrestricted use, distribution, and reproduction in amy medium, provided the orlginal
author and source are credited.

ABSTRACT

Wearable devices provide real-time and patient-powered data that enable the development of personalized
health promotion and management programs. This study aimed to explore the clinical benefits of using the
wearable device and to examine associated factors, utilization patterns on health status. 319 community-living
adults aged 50-85 years were enrolled and clinically followed for 12 months. Participants were categorized into
3 groups based on the wearable device utilization patterns (active: >30 days of use, non-active: <3 days of use,
usual: 3-30 days of use). 128 (40.1%) and 98(30.7%) were active and usual wearable device users, and no
significant differences in the baseline demographic characteristics and functional status were noted across
groups. Higher cognitive performance was significantly associated with the wearable device use (OR: 1.3,95%Cl:
1.1-1.5, p=0.005). Multivariable linear regression showed that 0.16 m/s increase in walking speed among active
users, which was significantly higher than non-active users (p=0.034). Compared to usual users, active users had
higher average daily, weekday, and holiday step counts. The walking speed increased for 0.03 m/s when
participants walked 1,000 more daily step counts (p=0.020). Active use of wearable devices substantially
increased walking speed, which suggested better functional outcomes and survival benefits in the future.

INTRODUCTION

Advanced development of intemet telecommunication
technologies (ICT) enables climicians and healthcare
profiessionals to collect real-time mformation through
wearable biosensors that further changes healthcare

services and healthy  lifestyles. The integration of

clectronic health records and wearable devices may
overwhelmingly modify the disecase diagnosis, treatment
and care management of clinical conditions. The Waorld
Health Organization’s Global Observatory recognized
the roles of mobile devices in supporting medical and

public health practice o collect health data, to support
diagnosis, (o monitor prog . and to promode health
promotion [1]. The advantage of real-time and person-
powered data nature of wearable devices promotes
integration of daily lifestyle conditions i disease
diagnosis, health promotion, and personalized care
planning that echoes the concepts of precision medicine

[2.3]

Although a great wvariety of parameters have been
developed to measure health, the usual walking speed 15
a well-established and widely-recognized biomarker to
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Chen LY, et al. Aging (Albany NY). 2022;14(3):1280-1291
Umeda-Kameyama Y, et al. Aging (Albany NY). 2021;13(2):1765-1772.




a.'llllllla



I-ISLJ.S -&‘-’P 1ag_f%qf]i;__j;%!- PR [ VAL R

vy QW ZHBLEREARBRREBE

Healthy Aging & Rejuvenation Platform

Healthy Aging & Rejuvenation Platform



ASUS Personal Healthcare

- Unleash your potential for a vibrant life with our empowering health app!-

Track Health Data with - o\ [ —
PersonaliZEd Assessments " ® . Howoftendo;ol:consumedark

colored vegetables such as carrots,
green peppers, pumpkin, spinach,
broccoli, and tomatoes?

Your dietary pattern is

hursday, June 22
Good morning!

Al recommendations for e N | (| I —
-f- d h | h Goal ample an.imal-basefj protein. We
specified health concerns ining Y 1800 , colored vegetables and legumes f0
3 to 5 times per week enhance diversity and promote
strength and health.
Convenient Access to Daily U

Here is a forecast of your body's

S h - N d 50.4¢g 243g 1216¢g immunity for the next 4 to 16 years.
O p p I n g e e S Protection ; i )
i

Less than once per week
Steps > Reminder -

Seamless Integration with
Community and Medical Center
Systems




ASUS Home & Community Healthcare

Tracking, Detecting, and Managing for a Collective Better Tomorrow.

ASUS Healthcare A = English v  JohnDoe

Risk Monitor

@ Rapid synchronization of -
measurement instrument data. wn e

In addition to vital signs, activity
© records captured by the
wristband also included

The data backend enables quick
© filtering of elderly with anomalies.




Al Cognitive Assessment
- Early Detection for Cognitive Well-being with Al-

Expression
Naming Ability Test
Please describe what you see correct < 4 A Heicy
. . in the pictures
|dentify subtle differences and detect i
” early signs of cognitive decline. de»@ |
. | X Eﬁici;ﬁ;y - 7;}7J‘/eed
J “;ﬁ a# - @@= Your Result = Normal
. . . v ‘3 Expression
Multifactorial numerical results 0 ¢
for easy tracking and aPE k..

Fluency
comparison.

Efficiency Speed

Your Result @ Dementia



Cloud-Based Health Information
- Early Detection for Cognitive Well-being with Al-

Administration Service

Could-abased platform applying L <
SaaS HIS for system operation " Ty
Linking various health data from it R&D

. i * Integration F c,mpmfﬁnn
personal, community and hospital e Safety "

*  Legal requirements

levels for further computation S

Personalized health care plans
using longitudinal data with real-
time recommendations




Interactive Social Robot — Zenbho Jr
- Connecting Psonal Life to Healthy Longevity-
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