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Journey to Digital Hospital & Global 
Business: SNUBH Case



Seoul National University Bundang Hospital

õ 740 physicians / 1,300 nurses
õ 1,400 beds/ 38 operating rooms
õ 6,500 outpatient visits / day 
õ Over 80,000 radiologic exam / 

month
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õ 515 Physicians & 780 Nurses
õ 910 beds, 23 operating rooms
õ 4,000 outpatient visits / day 
õ Over 70,000 radiology exam / 

month

20102010 20162016



IT Adoption Status

3

SNUBH IT Evolution Path

Full digital general hospital (609 beds)

Extension to 909 beds

Telehealth pilot project

Health information exchange (HIE) system 

Real-time asset tracking system
Closed loop medication administration

Design of next generation HIS system

Next generation PACS system

20032003

20042004

20052005

20062006

20072007

20082008

20092009

20102010

Developing next generation HIS
DR system
Desktop virtualization

Mobile EMR 
Dashboard 

Next generation HIS
Patient Guide & Bedside Concierge

20112011

20122012

20132013

2014 First HIS implementation in KSA

2015
RTLS asset tracking system



First Stage 7 
Hospital 

Outside North 
America

(2010, 2015) 
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First  Certified 
Solution 

Outside North 
America 
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Awards
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2010 2011 2012 2013

First Hospital Chosen 
as “Best Practice of
IT Convergence” 

by NIPA* 
(National IT Industry Promotion Agency)

First Hospital to Win 

National Presidential 

Prize for IT Innovation

Winner of 
HIMSS-Elsevier 

Digital 
Healthcare

Award

2014

Outstanding 
ICT 

Achievement

• Winner of Reddot
Design Award  

• Winner of 
iF Design Award

• SAP Innovation Award

First HIMSS 
Stage 7 

outside North 
America

SAP HANA
Innovation award

Big Data part 
“Social Hero”



Gartner, 2014 CIO Agenda



Harvard Business Review



SAP SAPPHIRE NOW IT Innovation Award

Social HeroTrailblazer Big Data



ISO 27001/27799 Certified

Standards – ISO/IEC 27001 : 2013
Scope of Certification – Health Security management system and maintenance 
activities including hospital information system for Seoul National University Bundang
Hospital.

(‘14.09.15)
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Role for Successful Global Business
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• From the development to follow-up management of HIS project, each 
party performs their unique roles for the successful HIS global business.

§ Change Management
– Support user training & 

change management
– Dispatch SNUBH super user 

to hospitals
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SNUBH

§ Continuous R&D
– R&D on future eHealth 

solution (especially, HIS)
– Retain competitiveness
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§ MKT & Sales
– Try to expand business into 

global with branches of SK 
Corp. & SKT

– Implement the network of local 
agencies

1

§ Business Support
– Analyze feasibility of project
– Resolve legal & financial 

issues
– Manage contracts

2

§ Technician 
Management
– Input IT technicians to 

implement HIS
– Co-work with local IT 

technicians

1

§ Expertise Support
– Support for system 

implementation and stabilization
– Problem solving

2

§ O&M
– Provide O&M for implemented 

HIS
– Provide warranty
– Train IT staffs of customers

3

EZSKT
§ Project Leading

– Implement HIS focusing on 
user experience

– Analyze user requirements / 
Design To-Be process

1

§ ICT Capability Support
– Provide the supports for 

nationwide project using the 
capabilities of global 
telecommunication company

3

Providing Full Coverage Service for 
HIS Business

(Analysis ~ Implementation ~ Operation support)



Global Expansion
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With the excellent capabilities and world class solution, BESTCare 2.0, Consortium 
expanded its business to M.E. and Asia, preparing to jump into Global HIS company. 

Asia

2

Middle East

1

North
America

3

§ Entering KSA (’14)

–MNG-HA1) hospitals

§ Entering UAE (’14)

§ Planning to enter other M.E. 
countries by JV2) (’16)

M.E.
Asia North 

America

1 2

3

§ Planning to enter Canada (’16)

– Tapping for mid/large hospitals

§ Planning to enter U.S.

– ONC CHPL3) certified

– Achieved global brand recognition

§ Planning to enter Taiwan (’16)

–Major Taiwan hospital

§ Planning to establish JV with 
major company in China (’16)

– For entering into Asia market

Note : 1) Ministry of National Guard, Health Affairs 2) Joint Venture 3) Certified Health IT Product List by The Office of the National Coordinator for Health Information Technology

Europe

!



BESTCare Overview

Integrated HIS of SNUBH

BESTCare : Bundang hospital Electronic System for Total care 

4 Less

Chartless Filmless Slipless Paperless

EMR PACS OCS(CPOE)
PMS & MIS
Groupware

4 Less

The World’s First and Best Digital General Hospital
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Key Considerations for Moving Forward

Patient-Centered
Smart Health
Patient Portal

Standard Terminology
Free-text Retrieval

Next Generation
User Experience

SOA-based
Modeling

IT Governance

CDW 



Evidence-Based Patient Care System

4C

CLMA
(Closed Loop 

Medication 

Administration)

CDSS
(Clinical Decision 

Support System)

CP
(Clinical Pathway)

CI
(Clinical 

Indicator)

Patient Safety

Standardized Practice

Quality Control



Medical terms mapped to standardized terminologies. 

Use of Standard Terminology
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Terminology Number Medical terms of reference

Chief Complaint 6,646 SNOMED – CT UMLS

Diagnosis 22,683 SNOMED - CT ICD-10

Operative Procedure 9,660 SNOMED - CT ICD-10

Nursing practice 3,781 ICNP 2.0



Medication Administration

Crosscheck patient ID and medication barcode

Print RFID wristband RFID wristbands given to all 
inpatients

11 22

44

Scan RFID tag to staff ID card and 
patient’s RFID tag to wristband

33

Mismatch

Save

(Right patient, Right medication, Right dose, Right route)(Right time : Plan ±1 hour)

(Right patient, Right medication, Right dose, Right route, Right time)

Wrong patient ID! Wrong Time! 
Check time of admini
stration. 

Time of administration



Human milk 
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Human milk management process (from storage to feeding)

[Check patient’s ID and Barcode 
with PDA]

RFID Wrist band

Barcode attached bottle

[Attach neonate’s barcode] [ Attach barcode on bottle]

EMR interface

Prepare 
feeding 

Milk feeding

[interfaced to nurse’s acting sign]

Human milk storage 



Blood bank - Delivery
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Blood Preparation 
complete

Pop-up (nursing units)
Print out label for pick-up (nursing unit)

• Blood T/F Order
• Patent’s name, number
• Nurses name, number

• Blood T/F Order
• Patent’s name, number
• Nurses name, number

1

2

3Scan all three barcodes :

#1 Barcode on cross-matching report
#2 Barcode on blood product (back)
#3 Barcode for pick-up

• Blood product is dispensed only 
when all three information match.

Matching report

èAttach and dispense product.

NurseNurse Delivery 
staff

Delivery 
staffLab technicianLab technician



DW & CI
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CDW Architecture

Data Warehouse 

Patient
Info.

Medical
Records

Nursing 
records

Order
Info.

Financial
Info.

Test
Info

Operation
DB

E
T
L

Updated 

Daily

ODS

Managers

Working
Users

Users

CICI CPCP

TestTest TplTpl

OrderOrder ……

CI CP

Test Tpl

Order …
Extraction
Transfor-
mation
Load

CDW

OLAP
Sever

CDW
Web Server

OLAP Server +
Web Server

In-Memory PlatformIn-Memory Platform

DX

OP Test

Rx

CC

TplPT

NU

MemoryMemory

ETL 

In-Memory Big data Solution



CI Development/Monitoring
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86 
115 

183 

261 

337 

376 

416 
436 

503 

556 
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

No.

Year

Number of Clinical Indicators

Total number of CI

Total number of computerized CI

463 electronically 
managed indicators. 
(As of 31.12.2015 )
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2007 2008 2009 2010 2011 2012 2013 2014 2015

Avoid antibiotics to rate (%)

3rd Cephalosporin administratio rate (%)

Aminoglycoside administratio rate (%)

Combination of antibiotics rate (%)

Administration rate of non-recommended antibiotics: target (10%)

Appropriateness at SNUBH improved via CP, after-cause analysis, and 
course-correction with the medical department 

Appropriateness at SNUBH improved via CP, after-cause analysis, and 
course-correction with the medical department 

Credited to its CI application, SNUBH provides consistent quality of healthcare, such as 
improving preventative antibiotics administration rates beyond target level

Optimal Prescription of Preventive 
Antibiotics by CI Application



Smart Hospital & Patient Engagement Solutions
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Desktop 
Virtualization

Mobile EMR

Mobile e-Consent

Dashboard

Smart Patient Guide Smart Bedside 
Station

2 3

4 5 7

Patient Portal

6

1



• Secure access to entire EMR record 
• Mobile PACS Integration
• User-friendly interface
• Any smart devices

Mobile EMR



Dashboard



Dashboard (BESTBoard®)

55-inch digital dashboard system for ward, ICU, and ER
Opened in March, 2012



Smart Patient Guide

• Real-time location-based service
• Indoor location tracking using 

Bluetooth APs
※ This work was supported by the IT R&D program of SNUBH and SKT. 

Smart Clinic 
Information

Smart Indoor 
Navigation

Smart Outdoor 
Navigation

Smart Survey



Smart Bedside Station

※ This work was supported by the IT R&D program of SNUBH and SKT. 



Smart Bedside Station

※ This work was supported by the IT R&D program of SNUBH and SKT. 

Patient-centered user-friendly UI/UX



Patient Portal
Medical Record Lab Results

Alarm Setting

Health Management

Movie Clips

Medication

Pediatric Vaccination



Diabetes Care
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Published Journal

Diabetes Care; 
IF=7.3

Study Result on Diabetes Care Device

Changes of A1C level over 6 months of study in the u-
healthcare, SMBG and control groups and A1c < 7.0% 

without hypoglycemia



Future Plan
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• Closed-loop 
infusion pump 
integration with 
EMR

Barcode/RFID

• Continuous patient 
monitoring for nursing 
and rehabilitation

• Hospital environment 
monitoring

IoT
• Cloud-based 

population health 
management

• Predictive CDSS with 
data mining

Big Data 
Analytics

• Further integration of EHR system with smart ICT technologies
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Thank you!


