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COVID-19 era

Medicircle (2020.3.13)



Medicine in COVID-19 era

Non-Face-to-Face medical care

https://biz.chosun.com/site/data/html_dir/2020/06/25/2020062501534.html



Non-Face-to-Face medical care

Telehealth, NEJM (2017)



In rehabilitation medicine …

Physical therapy Occupational
therapy

Swallowing
therapy



Conventional dysphagia evaluation and 
treatment

Tremor and other hyperkinemtic movements (2017)



Digital health

Global Survey, MRFR Analysis (2019)









Categories of digital health



(1) Data

Policy implications of big data in the health sector, Bulletin of the World Health Organization (2018)



(2) Device

Apple watch

Samsung 
smartphone

Xiaomi Mi Scale

Beddit, sleep tracker

FreeStyle Libre, glucose monitoring



(3) Machine learning

• How machine learning can augment the work of clinicians? 

• Prognosis

• Diagnosis

• Treatment

• Clinician workflow

• Expanding the availability of clinical expertise

Machine learning in medicine, NEJM (2018)



Principles for evaluating the clinical implementation of novel digital healthcare devices, JKMA (2018)



(4) Telemedicine

• What is telemedicine?

• The remote diagnosis and treatment of 
patients by means of tele-communications 
technology

• Telemedicine encompasses the use of 
technologies and tele-communication systems 
to administer healthcare to patients who are 
geographically separated from providers

• Tele-monitoring ~ Tele-surgery

What is telehealth?, NEJM (2018)



Digital health technologies: opportunities and challenges in rheumatology, Nature reviews Rheumatology (2020)
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Digital health in dysphagia

Device or sensors

Server

Analysis and 
prediction

EMR

Automatic evaluation 
for dysphagia

Data acquisition

Telemedicine

Personalized
treatment or 
management











Computer-assisted detection of swallowing difficulty, Comput Methods Programs Biomed (2016) 

Image(VFSS) + Machine learning



Image (VFSS) + Machine learning

Automatic Detection of Airway Invasion from Videofluoroscopy via Deep Learning Technology, Applied sciences (2020) 



IMU sensor (accelerometer) & microphone

Dysphagia and its efects on swallowing sounds and vibrations in adults, BioMed Eng OnLine (2018) 



Microphone + Machine learning

Noninvasive and automatic diagnosis of patients at high risk of swallowing aspiration, Med Biol Eng Comput (2014) 

91 % sensitivity and 85 % specificity 
in detection of patients with severe aspiration



Image (VFSS) + Telemedicine

Teledynamic evaluation of oropharyngeal swallowing, JSLHR (2011) 



Microphone & Smartphone
+ Telemedicine

Swallowscope: A Smartphone based device for the Assessment of Swallowing Ability, IEEE-EMBS 
International Conference on Biomedical and Health Informatics (2014)



Image + Machine learning + Personalized treatment + Telemedicine

A Prototype Intelligent Assistant to Help Dysphagia Patients Eat Safely At Home, AAAI Conference on Artificial Intelligence (2016)



Image + Personalized treatment + Telemedicine

Delivering the Lee Silverman Voice Treatment (LSVT) by web camera: A feasibility study, 
International Journal of Language & Communication Disorders (2008)

Lee Silverman Voice Treatment (LSVT) 

Web camera

LSVT education
Personal relationship
Homework tasks

Face-to-face interaction

A clinician certified
in LSVT



Personalized management + Machine learning

Dealing with Malnutrition: A Meal Planning System for Elderly, AAAI (2006)



Wellness device vs. Medical device 

•Wellness device
•

•

•Medical device
•

•

•

•



Digital therapeutics









Process for evaluating a novel health technology



Clinical evaluation

Software as a Medical Device (SaMD): Clinical Evaluation (2017)



Regulation



Regulation

제34조(원격의료)

• ①의료인(의료업에종사하는의사ㆍ치과의사ㆍ한의사만해당한다)은제33조제1항에도불
구하고컴퓨터ㆍ화상통신등정보통신기술을활용하여먼곳에있는의료인에게의료지식
이나기술을지원하는원격의료(이하 “원격의료”라한다)를할수있다.

• ②원격의료를행하거나받으려는자는보건복지부령으로정하는시설과장비를갖추어야
한다.  <개정 2008. 2. 29., 2010. 1. 18.>

• ③원격의료를하는자(이하 “원격지의사”라한다)는환자를직접대면하여진료하는경우와
같은책임을진다.

• ④원격지의사의원격의료에따라의료행위를한의료인이의사ㆍ치과의사또는한의사(이
하 “현지의사”라한다)인경우에는그의료행위에대하여원격지의사의과실을인정할만한
명백한근거가없으면환자에대한책임은제3항에도불구하고현지의사에게있는것으로
본다.



Summary

• Spectrum of digital health
• Digital health – medicine – therapeutics

• Categories of digital health
• Data

• Sensors

• IT (mobile)

• Personalized care

• Telehealth

• Digital medicine in dysphagia
• No commercial services
• Usually focused on component 

technologies

• Automatic evaluation based on ML
• Data acquisition with wearable sensors
• Telemedicine (mobile IT)
• Personalized medicine

• Issues
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