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https://snucm.elsevierpure.com/en/persons/y-shin-9

Editorial Experience

Associate editor

J Cancer Prev (2013")

J Epidemiol (2017-2023)

BMC Cancer (20197)

Epi Health (2021~)

JMA Journal (20227)
Reviewer

>30 journals
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Big data

* Gartner’s definition (2001): data that contains greater variety arriving in
increasing volumes and with ever-higher velocity. (3Vs) (+Veracity)

* IBM: Big data analytics is the use of advanced analytic techniques against
very large, diverse data sets that include structured, semi-structured and
unstructured data, from different sources, and in different sizes from
terabytes to zettabytes. Big data is a term applied to data sets whose size or
type is beyond the ability of traditional relational databases to capture,
manage and process the data with low latency.

* McKinsey Global Report (2011): Big data is data whose scale, distribution,
diversity, and/or timeliness require the use of new technical architectures
and analytics to enable insights that unlock new sources of business value.
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Real-World Data(RWD) & Real-World Evidence (RWE)

Real-World Data (RWD) are data relating to
patient health status and/or the delivery of
health care routinely collected from a variety of

sources.

Real-World Evidence (RWE) is the clinical
evidence regardiing the usage and potential
benefits or risks of a medical product derived
from analysis of RWD.
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Data spectrum in relation to RWD definition categories

Legend: RWD = Real-World Data; RCT = Randomised controlled Clinical Trial; LST = Large Simple Trial; PCT = Pragmatic Clinical

O | I ] =
oc oA Non- ~ =
b0 RWD o <—1—> RWD Fiio RWD 1

O RWD RWD RWD !

= | | | > =
RCT : LST PCT : Health surveys ; EHR o
; @ Obs. Studies

S | Supplements to RCT | |“ : Claims -
= : databases >
= m : RegL‘tries D
O | |

:é l l PAES I PASS Patient Charts :
e I ! ! Social Media .

Trial; PAES: Post-Authorisation Efficacy Study; PASS = Post-Authorisation Safety Studies; Obs. Studies = Observational studies;

EHR = Electronic Health Record.

® SNU MEDICINE

Makady et al. Value Health 2017



® SNU



ST AR E?

c U2 IBUYOMA], AlS, HALS), FEHE, BEX} X2 H R, 2K
HEi3 sixf ol et £4, (B e

. HIXE 0|8 OB HT KO}

 Qutcome research, Comparative effectiveness studies, Quality of Care,
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((National health insurance service) OR (Health Insurance Review and
Assessment)) AND (korea)

m National Library of Medicine

National Center for Biotechnology Information

User Guide

Pu bmed ((National health insurance service) OR (Health Insurance Review a X m

Advanced Create alert Create R55

MY MCE

RESULTS
| I

L L

TEXT AW
[ ] At 7 N | |

L | Association between serum lipid levels and lower-extremity tunctions in older
[J Free full text 2 adults with and without Alzheimer's dementia in South Korea: A cross-sectional
[ ] Full text cite  analysis.

Kim SJ, Kim HD.

P — Sh , . i : .
ARTICLE ATTRIEUTE " Arch Gerontol Geriatr, 2023 Jul 4:115:105116. doi: 10.1016/j.archger.2023.105116. Online ahead of print.


Presenter Notes
Presentation Notes
I put key words “National Health Insurance service” and Korea in Pubmed during the weekend, and found 1,700 articles published. Last year, 556 papers were published and this year already 334 papers were published. So we can see how many researchers utilize the NHIS data.
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Data Resource PrOfiIe: The International Journal of Epidemiology, 2017, 793-800
National Health Information doi: 10.1093/ije/dyw?253

Advance Access Publication Date: 27 October 2016

Database of the National Health Pocket Profile
Insurance Service in South Korea

Sang Cheol Seong,” Yeon-Yong Kim,? Young-Ho Khang,?® Jong Heon Park,? Hee-Jin Kang,?
Heeyoung Lee,* Cheol-Ho Do,? Jong-Sun Song,? Ji Hyon Bang,? Seongjun Ha,? Eun-Joo Lee®
and Soon Ae Shin?

Corresponding author. Soon Ae Shin, E-mail: sashind13@gmail.com
Cite this as: The full version of this profile is available at /JE online and should be used when citing this profile

T
.'v"/ .7"
yprovider | < —— Purchasing , ( Insurer
IR ncluding 1 (Health care & Long-term care services) | | National Health
%\ \long-term care - Payment—— {psuranoe Service

\ \@ilities) Long-term care claims
g

Claims x HIRA Results of review

@ S NU M E D I C IN E (Health Insurance Review and Assessment Service)



Presenter Notes
Presentation Notes
The data profile of the National Health Insurance data has been published at the International Journal of Epidemiology. 
For research purposes, not only the data from National Health Insurance Services but also from the Health Insurance Review and Assessment Service, 건강보험심사평가원, can be used. 
The differences between two data is that the HIRA does not have detailed information on “Insured” which is the population, such as insurance premium and their residential areas, ect. 
More importantly especially for epidemiologist, HIRA does not have any information for biannual health examination or cancer screening program since reimbursement for screening program is paid without claim review. 
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International Journal of Epidemiology, 2015, 827-836

doi: 10.1093/ije/dyv098
Advance Access Publication Date: 6 June 2015

Data Resource Profile

Data Resource Profile

Data Resource Profile: Clinical Practice Research
Datalink (CPRD)

Emily Herrett,’* Arlene M Gailagher,?® Krishnan Bhaskaran,’
Harriet Forbes," Rohini Mathur,’ Tjeerd van Staa'3* and Liam Smeeth’

"London School of Hygiene & Tropical Medicine, London, UK, %Clinical Practice Research Datalink,
Medicines and Healthcare Products Regulatory Agency, London, UK, 3Utrecht Institute for
Pharmaceutical Sciences, Utrecht University, Utrecht, The Netherlands and *Health eResearch Centre,

University of Manchester, Manchester, UK

*Corresponding author. Department of Non Communicable Disease Epidemiology, London School of Hygiene and Tropical
Medicine, Keppel Street, London WC1E 7HT. E-mail: Emily.Herrett@Ishtm.ac.uk

Accepted 26 March 2015
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Open Access |ﬂ|

[ ]
Volume: 40, Article ID: e2018062, 6 pages e p ’
https://doi.org/10.4178/epih.e201 8062
REVIEW ARTICLE Epidemiology
and Health

Data resource profile: the National Health Insurance
Research Database (NHIRD)

Liang-Yu Lin'?, Charlotte Warren-Gash’, Liam Smeeth’, Pau-Chung Chen?**3#

'‘Department of Non-communicable Disease Epidemiology, Faculty of Epidemiology and Population Health, London School of Hygiene and
Trapical Medicine, London, UK; “institute of Occupational Medicine and industrial Hyglene, National Talwan University College of Public Health,
Talpei, Taiwan; ‘Department of Public Health, National Talwan University College of Public Health, Talpel, Talwan; *Innovatien and Policy
Centre for Population Health and Sustainable Environment, National Taiwan University Cellege of Public Health, Talpel, Talwan; *Departrment
of Environmental and Occupational Medicine, National Talwan University College of Medicine and Hospital, Taipel, Talwan,; “*Office of
Occupational Safety and Health, National Taiwan University Hospital, Talpel, Talwan

Electronic health records (EHRs) can provide resegrchiers with extraordinary opportunities for population-based research. The
Mational Health Insurance system of Taiwan was established in 1995 and covers more than 99.6% of the Taiwanese population;
this system’s claims data are released as the National Health Insurance Research Database (NHIRD). All data from primary
outpatient departments and inpatient hospital care settings after 2000 are included in this database. After a change and update
in 2016, the NHIRD is maintained and regulated by the Data Science Centre of the Ministry of Health and Welfare of Taiwan.
Datasets for approved research are released in three forms: sampling datasets comprising 2 million subjects, disease-specific da-
tabases, and full population datasets. These datasets are de-identified and contain basic demographic information, disease diag-
noses, prescriptions, operations, and investigations. Data can be linked to government surveys or other research datasets. While
only a small number of validation studies with small sample sizes have been undertaken, they have generally reported positive
predictive values of over 70% for various diagnoses. Currently, patients cannot opt out of inclusion in the database, although this
requirement is under review. In conclusion, the NHIRD is a large, powerful data source for biomedical research.

KEY WORDS: Database, Electronic health records, Information storage and retrieval, National Health Insurance Research Da-
tabase, Taiwan
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N _ Journal of
Original Article m Preventive Medicine

JPrev Med Public Health 202356:312-318 - hitpsy/doiorg/103961/jpmph23033 | Gmtie | & Pubﬁc Heﬂﬂh I ——

pISSMN 1975-8373  el55M 2233-452

Operational Definitions of Colorectal Cancer in the
Korean National Health Insurance Database

Hyeree Park'**, Yu Rim Kim®, Yerin Pyun®*, Hyundeok Joo'**, Aesun Shin'**

'Department of Preventive Medicine, Seoul National University College of Medicine, Seoul, Korea; ‘Cancer Research Institute, Seoul National
University, Seoul, Korea; *interdisciplinary Pragram in Cancer Biology Major, Seoul National University College of Medicine, Seoul, Korea;
“College of Medicine, Ewha Wamans University, Seowl, Korea; *College of Nursing, Seoul National University, Seoul, Korea
Inttpswww jeplournal ong l c P

pISSN 2288-3649 - elSSN 2288-3657
Original Article hitps:-fidoi.orgi10.15430/JCP-2023 28 2 47

Operational Definition of Liver Cancer in Studies Using
Data from the National Health Insurance Service:
A Systematic Review

Yu Rim Kim', Ji Yoon Baek™™*, Seung Hee Seo™”*, Hyeree Park™®, Sooyoung Cho™®, Aesun Shin™***®

'College of Medicine, Ewha Womans University, *Cancer Research Institute, Seoul MNational University, *Interdisciplinary Program
in Cancer Biology Major, Seoul National University College of Medicine, “Integrated Major in Innovative Medical Science, Seoul
Mational University Graduate School, *Department of Preventive Medicine, Seoul National University College of Medicine, *Medical
Research Center, Genomic Medicine Institute, Seoul Mational University College of Medicine, Seoul, Korea
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* International Agency for Research on Cancer
* https://gco.iarc.fr/

* |ncidence database

®* GLOBOCAN : the most recent estimates (for 2020) of the cancer incidence, mortality
and prevalence for 36 cancers in 185 countries

* (I5 (Cancer Incidence in Five Continents) : detailed information on the incidence of
cancer recorded by cancer registries (regional or national) worldwide

*  WHO cancer mortality database: long time series of selected cancer mortality
recorded in selected countries of the world, together with advanced prediction and
trends analysis facilities

e Collaborative projects
* ACCIS (Automated Childhood Cancer Information System)
* JICC (The International Incidence of Childhood Cancer)
®* ECO (European Cancer Observatory)
* NORDCAN
®* SurvCan
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& gco.arcir

International Agency for Research on Cancer G I_o B A I- c A N C E R
o) R OBSERVATORY

- HOME ABOUT DATABASES CANCER REGISTRY RESOURCES HELP

The Global Cancer Observatory (GCO) is an interactive web-based platform presenting global cancer statistics to inform
cancer control and research.

Tweets vy @sLosocan_cco

Global Cancer Observatory (GCQ)
Retweeted

Global Cancer Observatory (GCO)
@GLOBOCAN_GCO

We have a new quiz quesiion for you!

Provides data visualization Atool that predicts the future Undergoing further

tools that present current cancer incidence and development; will provide Which cancer tvoe is the most commonhy

national estimates of the mortality burden worldivide ... data visualization tools that Embed View on Twitter
incidence, mortality, ... document the changing ...

Latest publications RN

4 Mar 2021

The role and utility of population-based cancer
registries in cervical cancer surveillance and

control.

1 Mar 2021
An expanding st of Provides comprehensive Cancer stories are interactive . o . .
visualization tools that links survival estimates for cancers stories telling cancer facts Thyroid cancerincidence trends by histologyin
the cancer burden to in combination with incidence through visualizations. Show all (&
underlying causes, ... and mortality ...
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International Agency for Research on Cancer

All cancers

Source: Globocan 2020

Number of ne es in 2020, both sexes, all ages Number of deaths in 2020, both sexes, ¢

Breast
2 261 419 (11.7%)

Lung
1756 144 (18%)

Lung Other cancers
2206 771 (11.4%) 3557 464 (35.7%)
Other cancers
8275 743 (42.9%) Colorectum Colorectum
1931 590 (10%) 935 173 (9.4%)

Prostate Prostate Liver

1414 259 (7.3%) 375 304 (3.8%) 830 180 (8.3%)
Oesophagus Stomach Pancreas Stomach
604 100 (3.1%) 1 0B 103 (5.6%) 466 003 (4.7%) 768 793 (7.7%)

Cervix uteri Liver Oesophagus Breast
604 127 (3.1%) 905 677 (4.7%) 544 076 (5.5%) 684 996 (6.9%)

Total: 19 292 789 cases Total: 9 958 133 deaths

https://qco.iarc.fr/

CA CANCER ) CLIN 2021;71:209-249

Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185
Countries

Hyuna Sung, PhD "' '; Jacques Ferlay, MSc, ME”; Rebecca L. Siegel, MPH "= '; Mathieu Laversanne, MSc?; T
Isabelle Soerjomataram, MD, MSc, PhD?; Ahmedin Jemal, DMV, PhD'; Freddie Bray, BSc, MSc, PhD? 29


https://gco.iarc.fr/

International Agency for Research on Cancer ‘ c A N c E R
@) i IS

Hearme Data & methods

- | DATA & METHODS —

. ied on the GLOBOCAN
II‘lCIdEHCe ancer types by sex and

The methods used to estimate the sex- and age-specific incidence rates of cancer in a specific country fall into the following

broad categories, in order of priority: verage of cancer data

evaluate, compile, and
| staff to improve local

1 Observed national incidence rates were projected to 2020 (45 countries).
sed cancer registration

2 The most recently observed incidence rates (national (2a) or regional (2b)) were applied to the 2020 population (54 y Development (GICR),
countries). n the coverage, quality,
3a Rates were estimated from national mortality data by modelling, using mortality-to-incidence ratios derived from il efforts here.
cancer registries in that country (14 countries). e estimates is provided
3b Rates were estimatad from national mortality estimates by modelling, using mortality-to-incidence ratios derived from
cancer registries in neighbouring countries (37 countries). the coverage, accuracy,

4 Age- and sex-specific national incidence rates for all cancers combined were obtained by averaging overall rates from
neighbouring countries. These rates were then partitioned to obtain the national incidence for specific sites using
available cancer-specific relative frequency data (5 countries).

9 Rates were estimated as an average of those from-sélected neighbouring countries (30 countries). yfall into the following

/=AU P U ST i Ry SRR PO T TR Y R Y

Morta ||t}-" wpulation (54

The methods used to estimate the sex- and age-specific mortality rates of cancer in a specific country fall into the following  erived from

broad categories, in order of priority: e derived
[os derived rmom

1 Observed national mortality rates were projected to 2020 (80 countries).

2 The most recently observed mortality rates (national (2a) or regional (2b)) were applied to the 2020 population (21 ;e;ilésra::iigom
countries).

3 Rates were estimated from the corresponding national incidence estimates by modelling, using incidence-to-mortality
ratios derived from cancer registries in neighbouring countries (81 countries).

9 Rates were estimated as an average of those from selected neighbouring countries (3 countries). .
into the following

The methods used to estimate the global incidence and mortality in 2020 together with their uncertainty intervals (for all
ages) can be found in Ferlay et al. (2018).

ipulation (21

[ Supplemented material including the list of cancer registries that contributed to the GLOBOCAN project
mnece-ta-mortality

[{] Cancer incidence and mortality data: sources and methods by country
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GLOBOCAN 2020

Estimated number of new cases in 2020, Korea, Republic of, both sexes, all ages

Colorectum
28941 (12.6%)

Other cancers
71749 (31.2%)

Stomach
28713 (12.5%)

Lung
28651 (12.4%)

Prostate
13873 (6%)

Liver
14 788 (6.4%)

Breast
roid 25814 (11.2%)
17 788 (7.7%)

Total : 230 317
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Letter to the Editor

Colorectal Cancer Incidence in Korea Is Not the Highest in the World

Aesun Shin, MD, PhD'2, Kyu-Won Jung, MS?, Hyeongtaek Woo, MD', Seung-Yong Jeong, MD, PhD?*
'Department of Preventive Medicine, Seoul National University College of Medicine, Seoul, *Cancer Research Institute,
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WHQO Mortality Database

https://www.who.int/data/data-collection-tools/who-mortality-database
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Republic of Korea - Overview of the distribution of causes of total Republic of Korea - Detailed breakdown of causes of death
deaths grouped by category

Maiernal conditions Perinatal conditions
The chart presents the data for:
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1] = SEER https://seer.cancer.gov/

@ sesrcancer.gov + @
NATIONAL CANCER INSTITUTE
Surveillance, Epidemiology, and End Results Program ‘ Search SEER E

Cancer Statistics v SEER Data & Software « Registry Operations

SEER IS AN AUTHORITATIVE SOURCE FOR CANCER
STATISTICS IN THE UNITED STATES.

The Surveillance, Epidemiology, and End Results (SEER) Program provides information on
cancer statistics in an effort to reduce the cancer burden among the U.S. population. SEER is
supported by the Surveillance Research Program (SRP) in NCI's Division of Cancer Control and
Population Sciences (DCCPS).

Did You Know? Video Series

e —

Statistical summaries for a number of A new way of exploring cancer statistics in Did You Know? videos give a snapshot of
common cancer types: the U.S. Read More... cancer impact in the U.S.
‘ All Cancers V‘
View Stat Facts » Start Exploring  » Watch Latest Video »
@ Latest Releases & Highlights SEER News
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0| = National Health and Nutrition Examination
Survey(NHANES)

|
& cdc.gov/nchs/nhanes/index.htm G &
Espafiol | Other Languages
@ Centers for Disease Control and Prevention
B CDC 24/7: Saving Lives, Profecting Peopla™ Search Search NCHS ~ Q
National Center for Health Statistics
CDC > NCHS
 National Health and Nutrition v . " . .
Examination Survey (hanes National Health and Nutrition Examination Survey
About NHANES —
What's New Survey Survey Data and Publications and Data Analysis

Participants Documentation Products Tutorials

Webinar

Questionnaires, Datasets, and
Related Documentation

@

\]
AR
W
KRN vt

Survey Participants

Biospecimen Program If you were selected, Access data, View health and Review step-by-step

learn more about documentation & nutrition reports & CDC guidance on using
New Content and Proposal participating response rates Growth Charts NHANES data
Guidelines

Publications and Products

CDC extended BMI-for-age growth charts

Data Release

Tutorials !‘*:?M“I:f'we'a. e G'L‘m“ e . =
% 2 . Charts extend toa BMI Laboratory Data
Listsery - of 60 with percentile . )
= Flame Retardants - Urine (P_FR
curves above the 95th (P
2017-March 2020)
Contact Us

e Pyrethroids, Herbicides, &
Organaphosphorus

Click to learn more.
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Global Burden of Disease (GBD) project

@ healthdata.org/research-analysis/gbd#: ~:text=The%20Global%20Burden%200f%20Disease be%20improved%20and%20disparities% 20eliminated.

THE INSTITUTE FOR HEALTH METRICS AND EVALUATION

@
o

Contact us Research library Data catalog Give now

|\ IHME Research and analysis Data tools and practices ‘ News and events v ‘ Aboutus W Q

Home )» Researchand analysis v

Global Burden of Disease (GBD)

he Global Burden of Disease (GBD) study provides a comprehensive picture of mortality and
disability across countries, time, age, and sex. It quantifies health loss from hundreds of diseases|
.
injuries, and risk factors, so that health systems can be improved and disparities eliminated.

On this page: Overview Research library About GBD

Key findings from GBD 2019 READ KEY FINDINGS

Our most recent GBD estimates were released in 2020, incorporating data through 2019. These
findings provide new insights on underlying health before the COVID-19 pandemic, and quantify the

PRV T R DU UL SR IR JUrY TR [ DU Y R
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Genome-Wide Association Study (GWAS)

DNA from patients and controls genotyped using
commercially available whole-genome platforms (“chips”})

—> DNA DNA €—

Orr—-H0O >
O>PoO—-H0p

Individuals without cancer
{controls)

Individuals with cancer
(patients)

PHASE 1

Phase 1
Using a full set of SNPs across the genome, the
genotypes of patients and controls are compared
to identify SNPs possibly associated with cancer risk

v

5%-10% most significant SNPs
carried on to next phase

PHASE 2 v

Phase 2
Larger set of independent patients and controls genotyped
using a custorn-designed array containing the putative
SNPs identified in Phase 1

!

Optional Phase 3
v Larger and more heterogeneous patient and control groups
PHASE 3 may be tested to confirm the genotype associations

Number of Number of SNPs
patients/controls tested

@ SNU MEDICINE Stadler ZK et al. JCO 2010;28:4255-4267




Mendelian randomization

Random segregation of alleles x
influencing exposure

Confounder
L ~.

Treatment: exposure- Control: wildtype SNP V1
increasing allele allele
SNP Exposure Outcome
Confounders equal SNP
between groups
\J
Outcomes compared between groups x

Instrumental variable (IV)

1. Be causally associated with the exposure

2. Affect the outcome only through the exposure

3. Not be associated with any confounders (known or
unknown) of the association between the exposure
and the outcome

® SNU MEDICINE




2—sample Mendelian randomization (2SMR)

Obtain instruments from 5
exposure GWAS % Q o9 o

/ LD Proxies \

If an exposure instrument
is not available in the
outcome GWAS then look
for LD proxies in 1000

genomes
Extract SNP effects from i | 1 1 i | |
outcome GWAS | O—Target SNP
. (O—Best LD proxy

: ; (W, S
[ s ,..

Harmonise exposure and
sure GWAS [o] GWAS
OUtcome effeCts Effect Other  |Effect allele Effect Other  |Effect allele
SNP Lffect allele allele frequency | Effect allele allele | frequency

O [rs12345 ) 3¢ 0.132|A G 0.28 0.022|A G 0.26

O rs23456 | -0.485|G i 0.41 0.056|T G 0.61)

Ors34567 | 0.203|G c 0.11] -0.046|G c 0.88)

e GWAS Outcome GWAS
Effect Other Effect allele Effect Other Effect allele
SNP Effect allele allele |\frequency | Effect allele allele | frequency

O rs12345 0.132|A G 0.28 0.022|A G 0.26]

Q |[rs23456 -0.485|G T 0.41] -0.056[G T 0.39

O rs34567 0.203|G C 0.11 0.046|G C 0.12]
f a
MR estimates and . o !
g = v’ 0 1
sensitivity analyses e & o

0,0 3 oio
Za HoJ
-~ ol oo
* ! [}

The MR-Base platform supports systematic causal inference across the
@ SNU MEDICINE human phenome. Hemani et al. (2018) eLife 7:e34408.




The data available through MR—Base

Exposure

QOutcome

Only top hits required

e Complex traits, diseases, biomarkers
GWAS catalog [

¢ Whole blood
¢ 121 metabolite levels

Metabolomics

Gene e 44 tissues
expreSSion * 27094 gene identifiers

DNA e 5 time peints in whole blood
methylation  HEELAEIGIVEE

* Whole blood
* 47 protein levels

Proteomics

MRInstruments R package

MR-Base * Automated clumping
database * 1674 datasets

e User-provided data

Complete summary data

e 123 complex diseases

+ 15 neoplastic

* 20 psychiatric

* 50 inflammatory
» 11 cardiovascular
* 5 diabetic

* 22 other

e 219 complex traits

* 91 anthropometric
* 5 behavioural

* 24 glycaemic

* 9 lipid

* 4 blood pressure

* 8 haemotological
* 17 education

* 61 other

=
7
o]
o8]
wr
®
<
)
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3
o
)
w
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575 metabolite levels

151 immunological traits

606 UK Biobank phenotypes

User-provided results

The MR-Base platform supports systematic causal inference across the
® SNU MEDICINE  puman phenome. Hemani et al. (2018) eLife 7:634408.



Sources of GWAS summary statistics

Consortium
ALSKP
CARDIoGRAMplusC4D

CDKP/ISGC

CHARGE
CKDGen
CMDKP
CVDKP

deCODE
Diagram

EAGLE
EGG
GEFOS

GIANT

" GLGC
GRASP

Full consortium name
ALS Knowledge portal

Coronary ARtery DIsease Genome
wide Replication and Meta-analysis

(CARDIoGRAM) plus The Coronary

Artery Disease (C4D) Genetics

Cerebrovascular Disease
Knowledge portal/International
Stroke Genetics Consortium

Cohorts for Heart and Aging
Research in Genetic Epidemiology

Chronic Kidney Disease Genetics
Consortium

Common Metabolic Diseases
Knowledge portal

Cardiovascular Disease Knowledge
portal

deCODE genetics

DIAbetes Genetics Replication And
Meta-analysis

EAGLE eczema consortium
Early Growth Genetics Consortium

GEnetic Factors for OSteoporosis
Consortium

Genetic Investigation of
ANthropometric Traits

Global Lipids Genetics Consortium

Genome-Wide Repository of
Associations Between SNPs and

Summary statistics link
http://alskp.org/informational/data

http://www.cardiogramplusc4d.org/data-downloads/

https://cd.hugeamp.org/downloads.html

http://www.chargeconsortium.com/main/results

http://ckdgen.imbi.uni-freiburg.de

https://hugeamp.org/downloads.html

https://cvd.hugeamp.org/downloads.html

https://www.decode.com/summarydata/

http://diagram-consortium.org/downloads.html

http://data.bris.ac.uk/datasets/tar/28uchsdpmub118uex26ylacgm.zip

http://egg-consortium.org/
http://www.gefos.org

http://portals.broadinstitute.org/collaboration/giant/index.php/GIANT con
sortium data files

http://csg.sph.umich.edu//abecasis/public/lipids2013/
https://grasp.nhlbi.nih.gov/FullResults.aspx



http://alskp.org/informational/data
http://www.cardiogramplusc4d.org/data-downloads/
https://cd.hugeamp.org/downloads.html
http://www.chargeconsortium.com/main/results
http://ckdgen.imbi.uni-freiburg.de/
https://hugeamp.org/downloads.html
https://cvd.hugeamp.org/downloads.html
https://www.decode.com/summarydata/
http://diagram-consortium.org/downloads.html
http://data.bris.ac.uk/datasets/tar/28uchsdpmub118uex26ylacqm.zip
http://egg-consortium.org/
http://www.gefos.org/
http://portals.broadinstitute.org/collaboration/giant/index.php/GIANT_consortium_data_files
http://csg.sph.umich.edu/abecasis/public/lipids2013/
https://grasp.nhlbi.nih.gov/FullResults.aspx
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Just because it is possible
In NO wWay means
that it should be done.

Top ten errors of statistical analysis in observational
studies for cancer research. Carmona-Bayonas A et al.
Clin Transl Oncol. 2018 Aug;20(8):954-965



Medical big data analysis vs. classical statistical analysis

Medical big data analysis Classical statistical analysis

Application

Hypothesis-generating

Hypothesis-testing

Questions of interest

Overcoming the limitation of locally or
temporally stable association with continually
updating the data and algorithm

Trying to prove causal relationships

Domain knowledge

More important in interpretation of the
results

Important both in collection of data and
interpretation of the results

Coverage of data to be analyzed

Substantial fraction of entire population

Small data samples from a specific population with
some assumptions of their distribution

Nature of data

Unstructured and structured

Mainly structured

Data quality

Rarely clean

Quality controlled

Research questions of data
analysis

May be different from those of data collection

Same as those of data collection

Underlying assumption of the
model

Frequently absent

Based on various underlying probability distribution
function

Analytic tools

Frequently automated with data mining
algorithm

Manually by expert with classical statistics

Main outputs of analysis

Prediction, models, patterns identified

Statistical score contrasted against random chance

Privacy & ethics

Concerns about privacy and ethical issues

Data collection according to the pre-approved
protocol; informed consent from the participants

® SNU
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- Hypothesis-generating

- Analytic tools -Frequently automated with data mining
algorithm

x -
. TO|AtEt
- Domain knowledge: More important in interpretation of
the results

- G 2A 2 A2 R0 Cieh 2 Olsf ER

. AEBP S olagol 7|HkStR| phS 7| £ K|

. SOOI X B Qipatel 10 B A
- 1

. LjBH& 4 Qe X@ 7t ofLch 7| E 23 ATt 2l

® SNU MEDICINE



Domains of health data science

CONCEPTUAL

Philosophy of
Philosophy of Information “ nosop y‘

Health and Causation

ﬂ'ECHHﬂLOGY / ANALYSIS \

Biostatistics \\

Computer Science o
Epidemiology
( N
—~

Health ]

‘ Bioinformatics

Informatics T |

- /) K Y,

Fig. 2.1 Domains of health data science

Dammann & Smart. Causation in Population Health

@ SNU MEDICINE Informatics and Data Science. (2019)
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