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ABSTRACT

The purpose of this study is to provide ways to utilize and create valuable medical information utilizing Medical Big Data created
by field in hospital information system. The results of this study first creates new medical information of Medical Information system
through medical big data analysis and integration of created data of PACS linked with many kinds of testing equipment and medical
image equipment along with medical treatment information. Medical information created in this way produces various health
information for treatment and prevention of disease and infectious disease. Second, it creates profit statistics information in various
ways by analyzing medical big data accumulated through integration of billings and receipt, admission breakdown of patients. Profit
statistics information created in this way produces various administration information to be utilized in profit anaysis and operation of
medical institution. Likewise, data integration of personal health history, medical information of public institutions, medical information
created in hospital information system produces valuable medical health information utilizing medical data.
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Table 1.

Big Data use cases outside health care

Institution
& Project

Content

IBM

Supporting system for clinical decision making
that suggests optimal therapy and analyzes
medical history using Watson computer{9].

Joint development solution with Seton Health
Care Family expects patients future disease
and symptoms by tracking and analyzing
medical information of 2 millions of people
yearly[3].

Development of solution that reduces occurring
risk of myocardial infarction through cardio
vascular disease prediction[8].

Cooperation ~ with  University of  Ontario
Institute of Technology proceeds the project
that improves medical monitoring technology
to understand warning figures even before life
signs reach lethal level[3].

Google

Flu prediction system that predicts spread of
flu by analyzing input frequency of keywords
related to flu[5].

Pillbox

National Institute of Health in U.S. provides
medicine and medical supplies information
service called Pillbox as a part of ‘Health 2.0’
to integrate and operate information of medical
insurance companies, patients information and
medical institutions efficiently[3].

WellPoint

Figl) Provides optimal therapy to patients by
sharing treatment methods and diagnosis from
doctors with patients, medical insurance
companies, other doctors[9].

NIH

National Institutes of Health in U.S. developed
diagnosis service and cure for new diseases
through gene information sharing[15].

Collect

Collect data from multiple sources
across multiple channels

Enrich

Enrich Information once
Datais inside WellPoint

Deliver

Deliver relevant, timely, personalized, actionable
information to our consumers and providers

Source and Type of Data

Admini
strative

~Claims
~Demographic data

~£lectronic Medical Records
~Practice Management data

ENIRs
Patient History

from national

chains
~Hospital lab data
-Ambulatory data

Clinical | ~Care Management
~Claims

-EMRs

Radiclogy

Key capabilities

-industry partner Al Engine recommendations
~Longitudinal Patient Record

er Consumer Profile
h/Real Time EDI

der self senice

-Digital dashboard
~Comparative research
“Wellness coach
-Outcomes based quality

80

for imaging/radiology)
-EMRs

e data (PACS)

mentdata

Pharmacy | - nage
-Comparative drug research
data

-EMRs

I8 1.

Serice  Batch e
Interface Interface

TreatmentOptions\ Q
Care Coordination
Clinical messaging )-Cos
Condierge senices

Steerage

Transparency
Mobile Health
Profile driven
Tools/info

Innovation,

Provider

dmole Wi T e}

Fig. 1 WellPoint health IT strategy
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| Health and Social Care Information Centre

«— HES —»
«— PDS —
<« Proms —»
< Mortality —
«— GP —»

- Clinical
Audit

Publications
Data extractions
[dentity Management

« Prescribing >
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<+— Other —>

Published
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Research
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Other
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Fig. 2 Health and social care information

Clinical
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Linked Data
Commercial | Raw Data
Information | Machine
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National Data
Aggregated and cleaned for
National Strategy,planning

nd research

Secondary Use Data
Selected and/or aggregated
for regional, discipline, registry,
research trial usage.

Clinical Data
Human entered into|
Clinical systems

Diagnostic devices
Images,genomics,
tissue slices, home
Monitoring etc.

CPRD
centre CPRD
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Prescription Table \; tal:f’::;{ \; PACS Pharmacy Table
Patient No. Patient No.
Date Lak y Table Radiol Table Date
Diagnostic Code Patient No. Patient No. Diagnostic Code
Prescription Code Date Date Prescription Code
Quantity Diagnostic Code Diagnostic Code Quantity
Duration Prescription Code Prescription Code Duration
Dosage Result Result Dosage

———— PHR Table
| EMRTable | —— EED&#; Personal health data
Patient No. Insurance, Hospital
Doctor, Allergy, Dru
Date Q Symptom, Osgrat\og
Diagnostic Code Ivsi Admission, Device,
o T Analysis Laboratory, Delivery
orm ype P/E, VI/S, Teeth,
Ttem description L..n @ Family, Travel, Etc...

Health Information
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Fig. 3 Diagram that creates healthcare information
through analysis of medical care information in medical
big data
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Registration Table Admission Table Medical Expenses Table

Patient Mo. Patient No Patient Mo

Date Admission date Date

Birthday Discharge date Insurance type
Telephone ‘Ward no Department
Address Room no Doctor

Insurance type Insurance type Insurance code

Department Department Unit price/Quantity/Duration

Doctor
I

Doctor

V=)

Claim Table

Amount

MEDICAL Management

Information

BIG DATA

Payment Amount Table

Patient Mo Patient Mo.

Date Date

Insurance Code Insurance type

Department Diagnostic Code

Doctor Insurance code

Payment amount Unit price/Quantity/Duration

Claim amount Amount

Receivable amount
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Fig. 4 Diagram that creates administration information
through analysis of profit statistics information in

medical big data
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Fig. 5 Creation of medical information for health
medical service in medical big data integrating data of
medical information system
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Table 2. Utilization value of big data according to the
range of data creation in hospital information system

Data Value
System Data generation range use of Data
range
<Medical recode form>
Admission record,
. | Discharge summary, Medical
112\1/1?5;825 Progress note, care Medical
Record Consultation record, & care
Operation record, Support | information
Nurse record,
Doctor’s record etc. Clinical
. research
Doctor prescription &
& Order Medical |  decision
- care kin,
Nurse management . making
s ) & information
<Medical care support> Support
Pharmacy,Laboratory,
X-ray,Physical theraph etc.
Order .
Communi | <Outpatient management>
cation identlty information,
System | surance . )
Vs Outpatient Medicalcare | Medical
history care
Medicalcare expense expense
— - receptio
<Admission/Discharge n Customer
management> relations
Inpatient Medical care history managemen
Medical care expense t
Insurance Insurance ClaimReview Medical Hospital
. & evaluation care | Managemen
Claim - . g
Svstem EDI transmission & reception | expense t
Y Claim result analysis claim | Information
<Hospital statistics>
Manage | OPD/IPD,Insurance type
ment Payment/Non-payment Benefit
Informatio | Material/Treatment cost analysis
n System | Department/Doctor
Medical benefit/Patient count
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