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Big Data

Secondary Data
Administrative Data
Claims Data
Routinely-Collected Data
Real-World Data
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Most Available Healthcare Big Data Source in Korea

Category Representative Examles

Structured EHR Data

Unstructured Health Data

Medical Imaging Data

Genetic Data

Epidemiology & Behavioral

Health Screening

National Health Insurance

Disease & Death Registries

Electronic health records used in retrospective
cohort studies, often in CDW or CDM format

Data from clinical notes, free-text reports, and
non-coded documents

Radiology and imaging data for diagnosis and Al
model training

Genomic epidemiology and hospital-based
genome sequencing programs

Data from longitudinal and national health
surveys related to lifestyle and behavior

Mass screening data from national and private
sources

Administrative data for health service eligibility,
claims, and reimbursement

Nationally curated registries for disease
incidence and mortality tracking

Clinical Data Warehouse (CDW)
Common Data Model (CDM)
Hospital-based cohort DBs

Physician's notes
Discharge summaries
Operative reports

CT/MRI/PET scans
PACS (Picture Archiving and Communication System)
Radiology reports

Korea Biobank Project
Hospital-based Whole Genome Studies
KoGES Genetic DB

Korean National Health & Nutrition Examination Survey (KNHANES)
Korean Genome and Epidemiology Study (KoGES) cohort
BioBigData.Korea (Korean PMI chort)

National Health Screening Program
National Cancer Screening Program
Corporate health checkups

Eligibility and enrollment data
Diagnosis/procedure codes
Medication claims

National Cancer Registry
Rare & Severe Disease Registry
Cause-of-death data

Private

Public



Most Commonly Used Healthcare Big Data Source in Korea
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Strengths and Limitations of Korean NHI Big Data

M=ol ot ES + 7|2 ZXX[7E
Universal coverage & unified insurance system

02 2 N 2P, M2

Very large sample size - stable & granular data

HI T 71 2% 7|7t
Relatively long follow-up period

SOl 4710l 7|8kt AN RELH Y E3t
Detailed billing-level clinical information

HtEEl Atz S 4Tt =
Repeated claims and screening data over time

Limitations

CHE QI &I T CHor Lutst oA
Limited generalizability to non-Korean populations

012 2N 5 SAH 2F 23
High power - trivial differences become statistically significant

SEE.0|KALE AT
Mostly retrospective and secondary data-based research

ER=S - T Y
Lack of indication and clinical outcomes in claim records

YAtz A3 A=z HetE ohA
Validity and reliability concerns with administrative data



NHI Big-Data Research in 2000s

Cite this article as: BMJ, d0i:10.1136/bm|.38050.593634.63 (published 17 March 2004)
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Normal serum aminotransferase concentration and risk of mortality

from liver diseases: prospective cohort study
Hyeon Chang Kim, Chung Mo Nam, Sun Ha Jee, Kwang Hyub Han, Dae Kyu Oh, Il Suh
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ORIGINAL CONTRIBUTIONS

Elevated Serum Aminotransferase Level as a Predictor of
Intracerebral Hemorrhage

Korea Medical Insurance Corporation Study

Hyeon Chang Kim, MD, PhD, Dae Ryong Kang, PhD, Chung Mo Nam, PhD, Nam Wook Hur,
PhD, Jee Sean Shim, MPH, Sun Ha Jee, PhD, and Il Suh, MD, PhD
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NHI Big-Data Research in 2010s
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Epidemiology and Health

epiH

Epidemiology and Health

Volume: 37, Article 11 €2015022, 7 pages
http:/fdx doi.org/10.41 78/epih/e2015022

Admission route and use of invasive procedures during
hospitalization for acute myocardial infarction: analysis of
2007-2011 National Health Insurance database

/8 DRIGINAL ARTICLE

Hyungseon Yeom', Dae Ryong Kang”, Seong Kyung Cho’, Seung Won Lee™”, Dong-Ho Shin®,
Hyeon Chang Kim'*

'Department of Preventive Medicine, Yonsei University College of Medicine, Seoul; *Research Affairs, Yonsei University College of Medicine
Seoul; *Division of Environmental Health, Environmental Policy Research Group, Seoul; ‘Department of Public Health, Yonsei University
Graduate Schoal, Seoul, *Severance Cardiovascular Hospital, Yonsel University College of Medicing, Seoul, "Cardiovascular and Metabolic
Diseases Etiology Research Center, Yonsei University Coliege of Medicine, Seoul, Korea

4 Total —8- Emergency deparimant a— |rvasive or sumical procedures &G = [
r § S b s
55,383 E 'g —1520 516 504
& 6233 51,002 &
= L T —p WD = "g
7 T B8 |
2 47656 5
= o gﬂ B
% e 34,350 E g
& i _ B mae ZE |
& EE—— T 2 §
& " i A o i§ -§
15,342 15,741 16,126 16773 17505
2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
2007 2008 2008 2010 2011 Emergency department Invasive or surgical procedures

Yeom H, et al. Epidemiol Health. 2015;37:€2015022

DIABETIC

Research: Complications

DIABETES UK

KNOW DIARETES. FIGHT DIARETES.

Cardiovascular events associated with second-line anti-
diabetes treatments: analysis of real-world Korean data

K. H. Ha, B. Kim, H. Choi, D. ]. Kim, H. C. Kim 24

First published; 19 May 2017
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NHI Big-Data Research in 2020s

Circulation [

Volume 141, lssue 22, 2 June 2020; Pages 1778-1786 it
hitps://doi.org/10.1161/CIRCULATIONAHA.119.044838 Association.

ORIGINA| RESEARCH ARTICIE

Cardiovascular Risk of Isolated Systolic or Diastolic
Hypertension in Young Adults

Hokyou Lee, MD, Yuichiro Yano, MD, PhD, So Mi Jemma Cho, BA, Jong Heon Park,
MD, PhD, Sungha Park, MD, PhD, Donald M. Lloyd-Jones, MD, ScM, and Hyeon Chang
Kim, MD, PhD
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SPECIAL ARTICLE

Incidence and case fatality of stroke in Korea, 2011-2020

Jenny Moon'*, Yeeun Seo'®, Hyeok-Hee Lee***, Hokyou Lee***, Fumie Kaneko', Sejung Shin',
Eunji Kim?, Kyu Sun Yum?®, Young Dae Kim®, Jang-Hyun Baek’, Hyeon Chang Kim**
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Typical Applications of Korean NHI Big Data

HRXE 24 WY R, 0R0|8 71 Ha

Claims: Disease prevalence, healthcare utilization trends

HEAE + Y7AE: T2 2[00t BEo| HEH Y

=
Screening + Claims: Major risk factors and disease risk

HAXE + SSAE: 2t ?o 22 =5ut HdZ?I6d

Claims + Public data: Environmental exposure and health outcomes

HAXtz + UAKE: 7| E DS E0M 2 2/ = 87t

Claims + Private data: Disease risk prediction in existing cohorts
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Use in precision medicine and exposome-based research
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From disease prediction to behavior & service utilization forecasting

ME2& AZ0|72| =7| BX|
Early detection of emerging health issues

AlStSE HIO|E| 3 AA Al GO HE Tl 2ol 2&

Training Al models and developing healthcare Al agents



Major Sources for Public Health Big-Data

National Institute of Health

L3, 0 FUME O SEIH MY
x HZLRHAAI}R noet Q) AY2Y Ydlolel FLE
MEALTH INSLIRANCE REVIEW A& ASSESSVIENT SEIVCE l= [ll—l L)j {7} txj o NHIS—Big Data P‘atform 110 01 ﬂ 21 .‘ AilE
H20| 2 U/ E 01 HLAI A ?O“DI\E"TML‘% =0

B ol B S ALY

|5 gauda=gEn STUQIHE o : KBN Tovsesissa

Kerea Health Information Service NATIONAL CAMCER CENTER

T . . emmn )
O T — G Mavey @ rwwmaieesn @UeqaEsE [egicaliod § pumzzean
Runun gy (..-v-cn- o yamnayy SIMC s / A g eyl

P o [ ESSU N B0 st sz s

Fowvavies | @ty icyzme [J o S @ruuuniee P, e

ax‘:’!‘!!‘ ‘wr — m — e F anige
¢ e [LECLE]
EUAC {598 u" BN . } I_\- s -'_I
. A pEoien Koo -
. Sl = e L]

Yy Seanavs Dow ewanams ’ -

o-.-wvw neen o ssavasavery 01.,_‘,..., L -

s

LR L Lo

@ Kouy . s !
- n fannage i) A
- e virnses  mgle T — —
O Yuwanany S BMangy com) 437“ %ﬂ Pr- © #tramawn = — :
‘w i1 £ LT R o ]
5 BeUTTaRe TR FHER \ Has ) - Q o o SUC 1oy
0 2etvuNIve AU | SHEAPN | HEER ' —_— s .
& S @ BuuEen K CU R E gk prver - e
n -
O ATy Q B — e e PR ses

Healthcare Data Center Hospitals



2 ML =4[O MEFA JrX|
Real-World Data (RWD): strategic importance in the Al era

YA oA E E&5t= oI 2 7|8 O
Provides real-world evidence beyond the limits of clinical trials

Al 7B == 7| T EH e g 2A 2] Y AH

Enables Al-driven prediction, early detection, and personalized policy design
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O O O|-
Boosts model performance by integrating claims, EMR, and screening data

AlStE-AS0 2o CrYst e eh=X ol Al A € OIO|H M=
Offers diverse and longitudinal data essential for Al training and validation
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Hospitals are not only producers but also interpreters and responsible users of RWD
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Barriers to Using Healthcare Big Data and Al

7|2k 2t 0|0 H ot & HER B

Data fragmentation and lack of standardization across institutions
EMR X 2X M2 O|Ho| 42289 0|

Limited interoperability of EMR systems and real-world data
S&O0le 2 EXte =4&-dur Mo

Complex and restrictive access procedures for national data

Nel8EES, |, ©H Mo et 2
Concerns about data privacy, ethics, and legal liability
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Breakthroughs and Progress
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Operation of secure on-site data labs and cloud-based analysis platforms by NHIS and HIRA
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Korea Health Big Data Integration Platform: inter-agency data linkage among public institutions

HOIH S Z2ME. 77| HAAAH, 4371 HR &
Data-Center Hospital Project involving 7 consortia and 43 participating hospitals

K-CURE ZEHME. 5/ 57|20t 1870 HR Q| & MA +=
K-CURE Project: Joint initiative by 5 public agencies and 18 hospitals
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CDW:-based collaborative analytics consortia between private companies and hospitals
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The Evolving Role of Medical Institutions

Cteot OIO|H MSAM il 55 SEA2
From data providers to co-creators of innovation

O ojet, MBI X, 2|5 LA HIB

Provide clinical context, expert insight, and ethical oversight

S 7|8 R AS A Mo AR g
Host real-world model validation and pilot implementation

M| 755t 28 7hschal =2 Sl =4

Critical to building trustworthy, explainable Al

o/efpr JatE +et + ol= 2185 G5 &5 /=) 28 g Mo 2 E IE

Medical institutions (teaching hospitals) in Korea are equipped with the expertise, infrastructure, clinical
experience, and a strong sense of responsibility to lead these roles
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Conclusion and Policy Suggestions

HOH AHEA0M 7HAG0 MY Ho| v ER
Balance openness and accountability in data governance

Promote diversity in data types and access mechanisms

o|27| T S BIZH TN A2 Ystotn AEHS LOI8HO} &

Empower private actors, especially hospitals, with greater roles and authority

ME.S2|Ee K|S Hof pizkat o] @y T AHEN o By

Shift from government-centered support to enabling autonomous leadership by private actors

B3I 0IZH0| BE MYS K| D HAS FEhe TpEL Y

Foster partnerships where both public and private sectors share responsibility and lead innovation together



Thank you for your attention.
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