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Medicine in the digital age

As Nature Medicine celebrates its 25th anniversary, we bring you a special Focus on Digital Medicine that highlights
the new technologies transforming medicine and healthcare, as well as the related regulatory challenges ahead.
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Medicine in the Digital Age

Nature Medicine 2019; 25:1
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Non-communicable Disease (NCD)

is the main cause of death
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Cause of death
HIV/AIDS and tuberculosis

Diarrhoea, lower respiratory infections,
and other common infectious diseases

I Neglected tropical diseases and malaria
B Maternal disorders
Bl Neonatal disorders
El Nutritional deficiencies
Hl Other communicable, matermal, neonatal,
and nutritional diseases
Neoplasms
Cardiovascular diseases
B Chronic respiratory diseases

Bl Cirrhosis and other chronic liver diseases

HEl Digestive diseases
Neurological disorders
Mental and substance use disorders
Il Diabetes, urogenital, blood, and endocrine diseases
Bl rmusculoskeletal disorders
El Other non-communicable diseases
Transport injuries
B Unintentional injuries
Bl Self-harm and interpersonal violence

Hll Forces of nature, conflict and terrorism,
and executions and police conflict
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Age group

Figure 3: Global composition of number of deaths by Level 2 causes for 23 GBD age groups, both sexes combined, 1990 versus 2016
Composition of Level 2 causes of death globally for males and females combined, by age group, showing difference in composition between 1990 and 2016. Number of total deaths due to Level 2
causes is indicated by height of bar; causes are colour-coded to highlight the relative number of total deaths due to a specific cause.

GBD 2016 Causes of Death Collaborators
Lancet 2017; 390: 1151-210
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The Hallmarks of Health: From Traditional “Medicine of
Disease” to “Medicine of Health” itf #eio: 1 i8 5" A 5
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Cell 2021; 184:33-63
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Telemedicine Application Model in Context of the COVID-19 Outbreak

Tele-diagnosis
and tele-treatment

Tele-triage and
tele-monitoring

Telemedicine

application model e n—

Tele-surgery

Tele-education Tele-radiology
and tele-conferencing

Frontiers in Medicine 2021; 8:646506. DOI:10.3389/fmed.2021.646506



Research

JAMA Cardiology | Original Investigation

Feasibility of Obtaining Measures of Lifestyle

From a Smartphone App
The MyHeart Counts Cardiovascular Health Study

Michael V. McConnell, MD, MSEE: Anna Shcherbina, MEng; Aleksandra Pavlovic, BS; Julian R. Homburger, BS;

Rachel L. Goldfeder, MS; Daryl Waggot, MSc; Mildred K. Cho, PhD; Mary E. Rosenberger, PhD; William L. Haskell, PhD;
Jonathan Myers, PhD; Mary Ann Champagne, RN, M5; Emmanuel Mignot, MD, PhD; Martin Landray, MB, ChB, PhD;
Lionel Tarassenko, MA, DPhil; Robert A. Harrington, MD; Alan C. Yeung, MD; Euan A. Ashley, ME, ChB, DPhil

JAMA Cardiol 2017; 2:67-76
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‘M) Check for updates

Pre-symptomatic detection of COVID-19 from
smartwatch data

Tejaswini Mishra®'3, Meng Wang'3, Ahmed A. Metwally'3, Gireesh K. Bogu'3, Andrew W. Brooks "3,
Amir Bahmani3, Arash Alavi'3, Alessandra Celli’, Emily Higgs', Orit Dagan-Rosenfeld’, Bethany Fay’,
Susan Kirkpatrick!, Ryan Kellogg', Michelle Gibson', Tao Wang!', Erika M. Hunting©1, Petra Mamic/,
Ariel B. Ganz®', Benjamin Rolnik’, Xiao Li®®2%= and Michael P. Snyder©®1=
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General architecture of a healthcare Internet of Things (loT) system
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Ambient intelligence for hospitals

b

Depth
sensor data

Prediction Get in bed (two staff members) Get in bed (one staff member)
Ground truth Get in bed (two staff members) Get in bed (one staff member)

f T T T T 1
Time 09:00 09:01 09:02

Nature 2020; 585:193-202



Ambient intelligence for daily living spaces

X Sleeping
Ambient X  Wwalking
intelligence e
algorithm «” Assistance
X Other
c
Sleeping
Walking
Assistance
Other |
Time 09:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00

Nature 2020; 585:193-202
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llluminating the Dark Spaces of Healthcare :
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Hospital Without Wall : More Warm & Precise Care
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From Reactive to Proactive and Preventive
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Taiwan Ranks Second in Asia-Pacific Personalized Health Index

PR = e Health Information (3rd)

* Policy context (3rd)

* Personalized Technologies (3rd)

*Health Services (3rd)
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Health Care Index by Country 2022

Country

Ceowortd Magazine

1 Taiwan
2 South Korea
L -
3 Japan Countries With The Best Health Care
Systems, 2021
4 France
Health
5 Denmark i
are Medicine Government
Rank Country Infrastructure Professionals Cost
. Index Availability Readiness
6 Spain (Overall)
7 Australia 1 SouthKorea 7872  87.16 14.23 8359 823 87.89
. 2 Taiwa 77.7 79.05 13.06 7839 78.99 65.09
8 Thailand gl
3 Denmark 74.11 90.75 3001 8259 9206 96.3
9 Norway _
4 Austria 71.32 86.18 20.25 7899 8823 91.8
10 Austria 5 Japan 7073 7877 216 7488 74.18 932
6 Australia 67.99 92.58 17.37 9622 67.51 89.91
7 France 65.38 77.86 1324 7182 55.1 81.38
8 Spain 6466 8628 34.25 7581 83.82 96.8
9 Belgium 64.63 72.48 2451 6868 6478 94.9
10 United 6173 8863 14.66 7561 90.25 88.41

Kingdom
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Taiwan rises to No. 8 in digital competitiveness. (imd.org screenshot)
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JAMA Internal Medicine | Original Investigation

Effect of a Comprehensive Telehealth Intervention

vs Telemonitoring and Care Coordination

in Patients With Persistently Poor Type 2 Diabetes Control
A Randomized Clinical Trial

Matthew J. Crowley, MD, MHS; Phillip E. Tarkington, MD; Hayden B. Bosworth, PhD; Amy S. Jeffreys, MStat; Cynthia J. Coffman, PhD;
Matthew L. Maciejewski, PhD; Karen Steinhauser, PhD; Valerie A. Smith, DrPH; Moahad S. Dar, MD; Sonja K. Fredrickson, MD; Amy C. Mundy, NP;
Elizabeth M. Strawbridge, RD; Teresa J. Marcano, MSN, RN; Donna L. Overby, RN; Nadya T. Majette Elliott, MPH; Susanne Danus, BS; David Edelman, MD

JAMA Intern Med 2022; doi: 10.1001/jamainternmed.2022.2947
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