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Digital Healthcare Market ($B) 

Source: Author D. Little, GSMA, Allied Market Research, 
Accenture, IHS, MarketsandMarkets  



Dr.M-mobile healthcare innovation @KAIST 



Classify of the Dr.M technology 



Dr.M tech. for Cardiovascular Diseases 



Dr.M tech. for Cardiovascular Diseases 



Dr.M tech. for Cardiovascular Diseases 

OCT: optical coherence tomography 

 PC, polarization controller; FBG, fiber Bragg grating; Pol, polarizer; PM, 
polarization modulator; FRJ, fiber-optic rotary junction; PB, pull-back; FS, 
acousto-optic frequency shifter; DC, AMTIR dispersion compensator; BS, 
beam splitter; PBS, polarization beam splitter 



Dr.M tech. for Cardiovascular Diseases 



Dr.M tech. for Cardiovascular Diseases 

• Input information 

1. 성별 
2. 나이 
3. SBP 
4. DBP 
5. HR 
6. CAD과거력 
7. Prior CABG 
8. Prior PCI 
9. Prior Mt 
10. HTM 
11. DM 

12. 고지혈증 여부 
13. CVA 
14. PAD 
15. 흡연과거력 
16. 현재흡연 
17. LDLcN1 
18. TC 
19. HDL 
20: TG 
21: LDLcN1_2 



Dr.M tech. for Cardiovascular Diseases 



Dr.M tech. for Cardiovascular Diseases 



Dr.M Showroom (KI building 1F, KAIST) 



Dr.M Home 

Dr.M Hospital 



Dr.M research contents 

Individuals & Group & 
Community 

• Sensor & wearable device accuracy 
• Sensor accuracy based on behavioral 

action (rest, walk, run.. Ect) 
• User’s personal behavior classification 

(typing, walking with smartphone,  rest 
with smartphone) 

• Smart Device Usage Pattern 
• ……… 

 
 

Wearable Device & 
User 

• Behavioral changes in individual populations 
• Big data analysis 
• Survey on device users 
• ……… 

 
 

Personal Healthcare & Wellness service model  



Utility of the Dr.M testbed 

Big Data Based Digital Phenotype Analysis 
Bio-signal, Activity, GPS 

6 types Smart Watch/Band 



Digital Phenotype 

Clinton Richard Dawkins (1941-03-26~) 
The Extended Phenotype: the Gene as the Unit of Selection. 

(Oxford: Oxford University Press; 1982) 
“phenotypes should not be limited just to biological processes, such as protein 

biosynthesis or tissue growth, but extended to include all effects that a gene has on 

its environment inside or outside of the body of the individual organism.”  



Digital Phenotype – Ginger.io 



Utility of the Dr.M testbed 



Utility of the Dr.M testbed 

Satisfaction  Correlation with Loyalty 

Design  𝜌 = 0.78 

Notifications 
 (call, text, email, alarm) 

 𝜌 = 0.81 

Health information  𝜌 = 0.27 

Useable time (battery)  𝜌 = 0.43 

Durability  𝜌 = 0.72 



Case study: wearing behaviors of Apple Watch 

Average wearing hours 

All days  10.48 hours (SD = 3.47) 

Weekdays  11.32 hours (SD = 3.53) 

Weekends  8.66 hours (SD = 3.60) 

More wearing times Less wearing times 

All-day wearer 
(35 people) 

 Working hours (9AM-midnight) 
   (Mean=77.68%, SD = 4.04%) 

 Off-hours (midnight-9AM) 
   (Mean=65.85%, SD = 4.66%) 

Working-hour 
wearer (7) 

 Working hours (9AM-midnight) 
   (Mean=64.22%, SD = 5.82%) 

 Night-time (2AM-9AM) 
   (Mean=36.60%, SD = 6.82%) 

Sleeping-hour 
wearer (4) 

 Night-time (2AM-9AM) 
   (Mean=80.55%, SD = 10.56%) 

 Working hours (9AM-midnight) 
   (Mean=56.87%, SD = 3.36%) 

 Don’t want to be interrupted, and the costumes on 
weekdays and weekends are different , Longer 
wearing hours on weekdays than weekends 

 Users can separate the user into 
three groups depending on their 
wear time, which can be applied 
to the development of the 
service model 



Case study: wearing behaviors of Apple Watch 

Factors Affecting wearing behaviors Affecting taking-off behaviors 

 Need of Immediate 
Response 

 Ability to detect incoming notifications without missing 
 Ability to quickly distinguish importance of notifications 

 No need of immediate response (In situations like off-working hours 
or weekends 

 Desire to be away from notification alarms 

 Engagement of 
Social Activities 

 Less disturbing others when checking information 
 Glancing at watch is more socially acceptable action 
 Less disturbing and easier to ignore alarm 

 No relevant theme was found 

 Availability of 
Personal Workspace 

 Less likely to take-off smartwatch in shared spaces (e.g. café, 
restaurant) 

 More likely to take-off smartwatch in places with personal working 
area (e.g. office, classroom) 

 Need for 
Multitasking 

 Activities with both hands occupied (e.g. driving a car, riding a bicycle) 
 Activities with significant attention required (e.g. conducting an 

experiment) 

 No relevant theme was found 
 

 Charging 
Smartwatches 

 No relevant theme was found 

 Take-off smartwatch multiple times a day to charge when user is near 
charging stations 

 Forget to wear smartwatch after charging 
 Often forget or decide not to take charging stations (e.g. when 

traveling) 

 Aesthetics 
 More generous about the aesthetics as smartwatch is a ‘wrist-worn 

electronic device’ 
 Smartwatch as a substitute of conventional watch (expectation as a 

smart fashion accessory) 

 Daily Activity 
Tracking 

 Motivations from getting daily movement information 
 Refresh from occasional physical movement status alarm 

 Disturbance from activity status update alarms 
 Confusion with other useful notifications (e.g. emails or messengers) 

 Exercise Tracking 
 Desire to track and record their workout progress 
 To keep track of their body status during workouts 

 Limited options of exercise types 
 Unavailability to capture movements 

- : Positive factor of wearing  
- : Negative factor of taking-off 



Lessons so far… 



Platform & SW & Device 

Development of Service Model 
& Trial Application 

Healthcare idea elicitation & 
Clinical verification 

“Dr.M” project Consortium 

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.aplossystems.co.uk/database-software.aplos&ei=Izd3VfryF4b78QW8uIKoBg&bvm=bv.95039771,d.dGc&psig=AFQjCNGjbBWhC65Um2H_mpnsBQH4HIStgg&ust=1433962657248250


Future Plans 



https://www.facebook.com/dr.m.kaist 

dr.m@kaist.ac.kr 

Contact Us & More Information 

Thanks for attention!! 


