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Digital Health is the use of information and communication 
technologies (ICT) to treat patients, conduct research, educate 
healthcare professionals, track diseases and monitor public health. 

EUROPEAN SOCIETY OF CARDIOLOGY., 2019 

An umbrella term to describe 
the use of digital information, data, and communication technologies 
to collect, share, and analyze health information 
in order to improve patient health, education, and health care delivery. 

JAMA Cardiol 2016;1:743–744



Endocrinology and Metabolism 2020;35(3):541-548.



Adam B. Cohen (2020)

디지털 헬스 기업의
대부분(73.2%)이 치료와
모니터링 등의 환자관리에
집중하고 있으며, 예방분야는
적은 편(23.8%) 이다. 

연도별 디지털 헬스 기업
투자액 현황도 치료와
모니터링 등의 환자관리
분야(노란색 부분)에 집중되어
있다. 



한국보건산업진흥원(2020)



mHealth, Mobile Health 

BIS Research(2019)

모바일 앱 : 건강 솔루션 등을 제공하는 소프트웨어



mHealth, Mobile Health 

IQVIA(2017)

Number of mobile health Apps 
2013, 2015 and 2017



Disease-Specific Apps by Therapy Area

42 Matters, Jul 2017; IQVIA AppScript Database, 2017; IQVIA Institute, 2017



Telehealthcare

KISTEP(2020)

원격의료(Telehealth) ≠ 원격진료 (Telemedicine)
Telehealthcare = 원격의료(Telehealth) + 원격케어 (Telecare)  



Telehealth in USA

Teladoc Health(2019)

84%는 병원 등의 의료시설(healthcare system) 
57%는 교도소와 같은 비의료시설
25%는 환자 및 관련자 교육용으로 제공



COVID-19 & telemedicine in USA 

KISTEP(2020)



Telehealth in Korea 

KISTEP(2020)



COVID 19 & Telemedicine in Korea 

보건복지부 공고 제2020-177호 (’20.3.2)



IQVIA(2017)

COVID19 mHealth apps market impact: 
14.3% increase in market growth



Clinical uses of mobile apps ; not all the apps are effective 

IQVIA(2017)





Review of mobile applications for the detection and management of AF

Heart Rhythm O22020;1:35–43



Digital health Apps For Doctors? 



https://www.practicebuilders.com/



Global Korea

2019 ESC digital summit 



Computers in Biology and Medicine 74 (2016) 45–53

Collective Intelligence 
= Two (or more) heads are better than one.  



 Doctors are the final 

decision maker in the 

medical practice. 

검증 및 기획 주체Decision

 Provided by 

doctors, themselves 

 Startups for Korean 

doctors in  domestic 

market

Reliable
 Medical practices 

are allowed only 

for doctors 

Legal

 Mobile 

 Web 

 High speed internet 

Accessibility

 Can you believe in 

AI? or your doctor 

colleague?  

Trust

Collective intelligence for medical decision making 

2019 ESC digital summit 



Why ECG interpretation by collective intelligence 

2019 ESC digital summit 



Two type of CI for medical decision making

BMC Medical Informatics and Decision Making (2019) 19:158



How it works? 

Korean Circ J. 2021 Apr;51(4):351-357



Collective intelligence vs. an Conventional system  



Collective intelligence vs. Conventional system  

Korean Circ J. 2021 Apr;51(4):351-357



Artificial intelligence vs. Collective intelligence 
≠ Machine vs. Human? 

By Ilona Lodewijckx 18/09/2019, https://www.citizenlab.co/



Toward Augmented Collective Intelligence: 
AI will enable CI to scale

AI & SOCIETY (2018) 33:631–632



Toward Human-Driven Artificial Intelligence: 
CI will humanize AI

AI & SOCIETY (2018) 33:631–632



InterMD : mobile app & web based platform 

2019 ESC digital summit 



InterMD Characteristics 

“31,000 + members, 1 in 4 Korean Doctors” 

30s

40s

20s

50s

60s+

68%

21%

8%

8%

3%

Seoul
Gyeonggi-do
Busan
Daegu
Incheon
Gyeongsang-do
Daejeon
Gangwon-do
Etc.

33%
18%
7%
6%
5%
4%
4%
3%
20%

Area DistributionAge Distribution

 As of today (Ma. 21) there are more than 31, 000 doctors signed up, 

 of which 20-40 yr olds make up 90% of members.

InterMD company, confidential information



Achievement of InterMD, past 3 years  

InterMD company, confidential information



Why is it important to maintain mobile apps? 

InterMD company, confidential information



Digital healthcare market forecast

KHIDI-CHIP-R-2020-3



• Hard outcomes for patients?   
• Key challenges to overcome 

- Multidisciplinary group of stakeholders
- Large, multi-center pragmatic clinical trials

• Maintain is the Key! 



경청해 주셔서 감사합니다. 





1. Valid Clinical Association 유효한 임상적 연관성
2. Analytic Validation 분석유효성
3. Clinical Validation 임상적 유효성

유효한 임상적 연관성 – 널리 인정되는 과학적 원리에 바탕을 두
어야한다. 일부 디지털 헬스케어 회사가 검증되지 않는 과학적 원
리에 바탕을 둔 제품을 만드는 경우가 있는데 이 경우 환자에게
효과가 있다고 해도 FDA가 받아들이기 힘들수 있다. 

표준진료지침(Guideline , Standard of care)에 포함되면 보험적용
뿐만아니라 규제기관의 승인과 의사의 처방으로 이어지는 전체과
정에서 큰 동력을 얻을수 있다. 



Wearables in cardiology: Here to stay

Heart Rhythm 2020;17:889–895



HIMSS 2020 White paper.



Digital health in Korea 

산업통상자원부(2015)



Overcoming challenges in digital health 
implementation in cardiovascular medicine

European Journal of Preventive Cardiology 2019, 26(11) 1166–1177



Search advancement 
Image recognition technology 
+Image DATA collection
Development and Testing of 
Personalization Algorithms

Video & image reading system
+Collection of image related 
data
▷Advance Consultation services 
through members 
▷AI algorithm for video reading 
self-advanced or establishment of  
collaboration system)

Development of Natural 
Language Processing 
Algorithm
▷ Advanced Q&A services
(Global) Introducing 2nd 
Opinion Solution

CI

R&D, future Plan for InterMD

InterMD company, confidential information


