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Medicine has advanced through the ages by

leaps and bounds
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“Medicine – An Illustrated History” by Lyons Petrucelli

Progress of medical science from witchcraft to state of the art, but�these exponential medical breakthroughs are not matched by improvements in healthcare quality of significant dimensions



Healthcare IT has taken a long, slow journey
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Most large healthcare institutions have already 
implemented sophisticated back-end systems 

such as Finance, HR and Enterprise Resource Systems
However, it is the front-end, i.e. the part dealing

directly with patient care, that is paramount.
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Mismatch of requirements & current abilities of system



Challenges of Health IT development
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Don’t just think IT…Don’t just think IT…

Think �
We made progress when we 
changed the way we think
We made progress when we 
changed the way we think
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� uality Care

1. Better Outcomes

2.  Patient Safety
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Primary Care

Secondary Care
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Tertiary Care

Quaternary Care
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Total Staff Strength
14,500

• 42 Specialities 

• 3.4 million Patient Visits   

• 197,000 Surgeries  

• 350,000 A&E Cases    
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1. Better Clinical Outcomes & Patient Safety
EMR & EMRx, iCM, Image Management System (IMS), PACS, Results 
Reporting, ePrescription, Closed Loop Medication Management, etc.

2. Timely Care & Improved Service Delivery
Outpatient Administration System (OAS), Hospital Integrated Discharge 
Summary (HIDS), Computer on Wheels (COWS), Digital Ward & OT, 
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Summary (HIDS), Computer on Wheels (COWS), Digital Ward & OT, 
Telecare and TeleMedicine, use of  WiFi, RFID technology and SMS, etc

3. Efficient & Effective Healthcare Management

eHealth Intelligence System (HiNTS) for knowledge & resource 
management, Disease Surveillance system & Disease Registry for early 
outbreak detection, Finance, ERP, HR and GPO, etc
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An integrated system to facilitate 
coordinated care and faster diagnoses



• 2.9 million patient 
records and 
40 million
visit records

• 39 system 
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• 39 system 
interfaces with 
daily load of
152,000 interface 
messages



Becoming Paper-less & Filmless
to improve patient care delivery
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Accessibility of lab and radiological images



An integrated system accessible 
from various points of care

An IT Showcase Through 
A Patient’s Journey…
An IT Showcase Through 
A Patient’s Journey…

• EMR & EMRx

• Image Management System (IMS) & 
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from various points of care • Image Management System (IMS) & 
PACS

• Results Reporting, ePrescription & 
Closed Loop Medication Management

• Mobile Computing & Computer on 
Wheels (COWS)

• Digital Ward Innovations

• Telecare






From the ER…   
Mobile Clinical Assistant (MCA) 

- Changi General Hospital
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Or the Outpatient 
Clinic…   

Example of patient flow… from clinic to OT�- Common set of data and images online



COWS
Computers 
on Wheels 

To the Wards…   
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• Results Reporting

• Clinical Documentation

• CPOE
MERC: Mobile Electronic x-Ray 
Computing (Triple LCD Light Box)

Mobile Computing



OR Film & 
Digital Screens
OR Film & 
Digital Screens

Healthcare IT: Past, Present, Perfect
To the Operating Room…   
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& eMenu for food order, etc

����	�� – interactive access to nurse on duty and
host of entertainment options: web surfing, movies, games
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To the Wards…   



Radio Frequency Identification (RFID) and Wi-Fi tec hnologies

• Wireless Temperature Monitoring & Recording
• Visitor Tracking
• Proximity Contact Tracing
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 Disease Outbreak Surveillance
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SmartTAG
Contact &
Location

ThermoSensor
Wireless monitoring
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Personalised Care: 

virtual monitoring of 

vital signs/symptoms 

& customised info

To the patient’s home…
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MyTelecare 
Telecare For Chronic Diseases

1. Heart failure and post heart transplant patients 
2. Women with pregnancy-induced hypertension 
3. Pregnant diabetic patients
4. Peritoneal dialysis patients with kidney failure 
5. Cardiac patients with diabetes 

• MyEduCare
Personalised Health Education & Tools

• MyTelecare@SHP
Telecare For Primary Care

• Telecare Diagnostics

& customised info
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Why Invest in IT?
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“There’s powerful evidence that sophisticated EMR technologies positively

correlate to improved measures of outcomes.” 

HIMMS Analytics 2007 – data in the paper demonstrate s that incremental 

Improvements appear to improve care, and thus becom e the key success criteria 

for U.S. hospitals deploying transformative clinica l IS solutions.
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Patient Safety

Prevent over-dosage, 

allergic reactions and 

Patient Safety

Prevent over-dosage, 

allergic reactions and 
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(part of CPOE development)
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allergic reactions and 

unsuitable drug 

prescription

Prevent errors

allergic reactions and 

unsuitable drug 

prescription

Prevent errors
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Patient’s Particulars
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Ensure 5Rs

- Right Patient

- Right Drug

- Right Route

- Right Dosage

Ensure 5Rs

- Right Patient

- Right Drug

- Right Route

- Right Dosage
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- Right Dosage

- Right Time

- Right Dosage

- Right Time

Closed Loop Medication 
Management with eIMR
(Electronic Inpatient Medication 
Order) and eMar (Electronic 
Medication Administration 
Record)



Holy Grail of IT in healthcare
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• Interconnected

• Interactive
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• Individualised
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In other words, ensure interoperability 
and synergy between systems and users 
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An Intelligent & Interactive System
- Linked to Cochrane International Library & Ovid, etc

� �
Online resource

Patient Information
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Current 
RESEARCH

Evidence-Based 
Medicine

� �
Online resource
for healthcare 
professionals
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We’re fast moving to

Personalised 
Medicine – likened to 

We’re fast moving to

Personalised 
Medicine – likened to 
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Medicine – likened to 
firing a high velocity 
bullet at the target 
from a rifle fitted with 
a telescopic sight 

Medicine – likened to 
firing a high velocity 
bullet at the target 
from a rifle fitted with 
a telescopic sight 
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From blunderbuss to targeted



The Science of Molecular Diagnostics

Healthcare IT: Past, Present, Perfect



• Genomic/Proteomic 
Information

• Specific Patient/
Family Profile

• Genomic/Proteomic 
Information

• Specific Patient/
Family Profile
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Family Profile

• Population 
Demographics

Family Profile

• Population 
Demographics



Old:
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New:
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New:



Great expectations: 
Quality Care: Better Outcomes. Patient Safety .

Enabled by IT
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