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What is Health Informatics?

 Simplistic definition: 

 Computer applications in medical care

 Complicated definition:

 the study, invention, & implementation of 

structures & algorithms to improve 

communication, understanding & 

management of medical information



What is Health Informatics?

 End objective
 Coalescing of data, knowledge & the tools 

necessary to apply that data & knowledge in 

decision-making processes

 Focus on the structures & algorithms 

necessary to manipulate the information

 Separates from other medical disciplines 

where information content is the focus.



SCOPE

 information retrieval
 integrated 

workstations
 telecommunication
 networking
 medical records
 health records
 medical imaging, bio-

signal analysis
 speech input
 mobile computing
 knowledge acquisition
 digital libraries

 medical terminology and 
vocabularies, coding

 standards

 privacy, security

 decision-support 
systems

 technology assessment

 health-services research

 internet

 nursing informatics

 consumer informatics

 public health 
informatics



WHAT IS EHEALTH?

 The combined use of electronic communication 

and information technology in the health sector

 The use of digital data, transmitted, stored and 

retrieved electronically, for clinical, educational 

and administrative purposes, both at the local 

site and at a distance

 WHO 2003
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Functions of  eHealth
 Support administrative/clerical processes: faster 

completion of tasks, fewer transcription errors, 

reduced numbers of personnel, increase accessibility, 

efficiency & productivity

 Produce good quality information, both clinical & 

operational

 Error checking, drug interactions, allergies & 

dosages

 Improve communication between health care 

professionals & patients, including records, 

appointments & education.

 Opportunities for new ways of managing patient 

populations & their medical problems, e.g. care plan, 

critical pathways, quality assurance, etc.



Disadvantages of  manual systems

 NOT TIMELY: Information is only available in batches, e.g. every 

five years, and publication of the results can be considerably 

delayed

 UNRELIABLE: Relies on the cooperation of health care workers to 

manually complete detailed questionnaire

 INEFFICIENT: Waste of a lot of resources and time

 DUPLICATION: Double entries at multiple sites

 SINGLE USER: One copy to be used by one user only

 INCOMPLETE: Data may be incomplete because of human errors

 INAPPROPRIATE: Difficulty in identifying the target groups

 INACCURATE: Unreliable data from memory or records



EXAMPLES OF EHEALTH SYSTEMS IN HK

 Hospital Authority CMS (Clinical Management 

System)

 HA PPI-ePR Sharing (Public Private Interface 

electronic Patient Record Sharing)

 Department of Health CDIS (Communicable 

Disease Information System)

 Private Hospitals IT Systems

 Private Clinic Groups IT Systems

 Private Clinic Automation Systems

 Future Territory-wide Patient-centered E H R 

System
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Computerized Patient Records

 The key to all health information system

 To document the care activities applied to each 

individual patient

 To coordinate clinical work flow among the 

professionals and their resources

 To provide comparable data about costs, 

charges, effectiveness, and anticipated demand 

with respect to various patient cohorts





EHEALTH ADOPTION AND PLAN IN HK

 Government set up E H R office in 2010

 Injected $702 million for next 5 years

 Set up steering committee to govern development

 Aims for a territory wide patient centered 

electronic health record sharing platform
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GUIDING PRINCIPLES

OF EHR DEVELOPMENT

1. Government-led model

2. Compelling But Not Compulsory Record Sharing

3. Privacy and Security of Paramount Importance

4. Open Technical Standards

5. Building Block Approach



EMR BENEFITS

(a) Increase revenues

 Improve charge capture

 Improve cash flow

 Enhance revenue

(b) Averted costs

 Reduce supply / printing

 Improve utilization of 

tests

 Reduce transcription

 Improve productivity

 Better availability of info

 Less pulling charts

(c) Intangible benefits

 Improve quality

 Improve patient safety

 Improve patient education

 Improve coordination of 

care

 Improve legal and 

regulation compliance

 Improve research

 Improve business 

relationship

-- Menachemi, 2005



Patient-

oriented 

healthcare 

records

Public-private 

interface and 

partnership

DH

Family doctor 

concept; integrated 

primary and 

hospital care

eHR

Essential Infrastructure for Healthcare 

Reform

Why eHR?

HA Private Hospitals



BENEFITS OF EHR SHARING SYSTEM

 Patient Benefits

 Maintain comprehensive online record for health providers

 Provide timely and accurate information for care

 Reduce duplication of tests and treatment

 Clinician Benefits

 Enable efficient and quality assured clinical practice

 Reduce errors associated with paper records

 Society Benefits

 Improve disease surveillance and monitoring of public 
health

 Help gather more comprehensive statistics for formulating 
public health policy

 Bring efficiency gain in total health expenditure
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ISSUES IN EHEALTH

Human-machine interface: acceptance

 Standards: for exchanging clinical data 

(Health Level Seven [HL-7], 1994), images 

(ACR/NEMA, DICOM), clinical observations 

(ASTM Committee E-31), bedside instrument 

data (IEEE, 1995), prescription data (NCPDP, 

1992), and administrative data associated 

with claims (Accredited Standards 

Committee X12N). 



ISSUES IN EHEALTH

 Coding sets: ICD9-CM, ICD10, SNOMED III, 
CPT, NANDA, Read Classification, LOINC, and 
MEDRA

 Security – Privacy – Confidentiality

 Infrastructure

 Cost-benefit analysis

 Education and Training



HEALTH DATA STANDARDS

The key for interoperability



STANDARDS

 For exchanging clinical data (Health Level 
Seven [HL-7], 1994)

 Images (ACR/NEMA, DICOM)

Clinical observations (ASTM Committee E-31)

Bedside instrument data (IEEE, 1995)

 Prescription data (NCPDP, 1992), MedDRA

Administrative data associated with claims 
(Accredited Standards Committee X12N)

Coding sets: ICD9-CM, ICD10, SNOMED III, 
CPT, NANDA, Read Classification, LOINC



Hosp A HA

Patient 

identification
HKID card number / HK Birth Certificate number Y Y

Self-developed *** Y

Diagnosis ICD 9 CM Y Y

ICD 10 Y Y

ICPC v.1 Y

ICPC v.2 Y

International Classification of Functioning, 

Disability and Health (ICF)
Y

Procedures ICD9 CM Y Y

Laboratory data SNOMED CT Y

SNOMED III Y

LOINC Y

Self-developed *** Y Y

Drug data British National Formulary (BNF) Y Y

USPDI, Martindale Y

Imaging DICOM Y Y

Prevalent standards used



DATA PRIVACY

The most important ELSI (Ethical, 

Legal, Social Issues) in health 

informatics



MEDICAL RECORDS

 Most personal information about an individual

 Sensitive: pregnant? HIV? STD? cancer? Family 

tree? Family history? Psychiatric symptoms? 

Affecting working capacity? Affecting 

reproduction? Life style?

 Previously single doctor, single user – now 

multiple players

 Previously one copy – now accessible by 

thousands of sites 



PROTECTION OF PRIVACY

 Strict Role based access control

 Authentication of Provider and Patient

 Authentication of facilities

 Audit Trail Logging

 Checking of Audit Trail Log

 Privacy Ordinance
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DATA PROTECTION PRINCIPLES

DPP1-6

 Principle 1 – Purpose and manner of COLLECTION
 lawful and fair collection; information give to a data subject when 

collecting personal data from that subject

 Principle 2 – Accuracy and duration of RETENTION
 accurate, up-to-date and kept no longer than necessary

 Principle 3 – USE of personal data
 for the purposes for which they were collected or a directly related 

purpose.

 Principle 4 – SECURITY of personal data
 appropriate security measures

 Principle 5 – INFORMATION to be generally available
 Openness about the kinds of personal data they hold and the main 

purposes for which personal data are used.

 Principle 6 – ACCESS to personal data
 data subjects have rights of access to and correction of their 

personal data
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ON A SINGLE PLATFORM











醫囑—藥物



化验



















疾病呈報系統 (NDORS)
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HOW IT HELPED THE WAR

ON SARS



eSARS



CONTACT TRACING

MIIDSS



Secure Platform with FIREWALL and 
ENCRYPTION 

1. Token
2. User password
3. Patient key

Patient received 
SMS informing of 
access to record

ePR sharing pilot













AWARDS WON

 2004 Stockholm Challenge (Health)

 IT Excellence 2005

 APICTA 2005



CRITICAL SUCCESS FACTORS

 Clinicians engagement

 Requested by the clinicians

 Designed by the clinicians

 Built for the clinicians

 Used by the clinicians

 Governed by the clinicians



OTHER SUCCESS FACTORS

 Unique citizen identity card

 Non-Big Bang Approach

 Modular additions

 Home-built system

 Careful implementation policies

 Pilots sites

 Dedicated User training teams



WORLD TRENDS IN E H R

 Neighbouring countries: Taiwan, Japan and 

Korea are most advanced

 Singapore is competing
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CLINICAL IT AROUND THE WORLD

Focus for Obama Administration, Health IT TZAR

Private Sector Led, HIPAA, ARRA, HITECH etc Acts 

US$25 Billion Stimulus for Subsidies starting later this year

Providers need to meet Meaningful Use Criteria to obtain $

National Program for IT - NPfIT, GBP 12 Billion, 6 Billion spent

Data Network, Choose & Book, Rx, EMR for GP’s & PACS Done

Progress on ePR for Acute Trusts and National Spine is disastrous

3/5 Prime Contractors Exited – Everybody lost money 

Health InfoWay National Coordination – Provincial Deployment, 

C$ 10+ Billion Central Investment – C$2Billion spent

Health Sector need to fund most of own eMRs and ePR’s, 

GPs challenged, Variable progress across Provinces

Feral Government leading via NeHTA, States to implement

Past lack of Clinician and HIT Industry Engagement 

Very Slow Progress, Lots of small Pilots

After Election A$274 mil allocated for 2 years to make fresh start

Disparate Systems in Clusters, One use Package, One self developed

Strong local innovation – patchy deployment. ITS now a shared service

National eHealth Program, S$174 mil for a single ePR for all  Public 

Planned 2ND phase to include Private Sector.





EMR ADOPTION 2006



CROSS-NATIONAL COMPARISON

Primary Care Hospital Care

EMR CPOE EMR CPOE

USA 17-18% N/A 16% 5%

UK >90% >90% 8% 3%

Canada 19% 14% <10% 25%

Australia 90% 75% <10% <1%

New 

Zealand

72% 90% <10% <1%

Netherland

s

95% 90% <5% <5%

-- Jha 2006









HEALTH IT AROUND THE GLOBE

HK

Corporat
e

1.9% (5%)

> Central

In-House

No

Advanced

Most

No

No

No 

USA

Local

4% (14%)

> Central

Packages

Yes

Advanced

Few

Yes

Yes

Yes

UK
Local 

2% (6%)

> Central

Packages

Yes

Implement

Few

Yes

No

Yes

Australia
Corporate

2% (9%)

> Central

Packages

Yes

Implement

Few

Yes

No

Yes

Manage

Funding

Operations

Software

ERP System

CPR System

Doctors Use

Outsource

ASP’s

Local Vendor



CONCLUDING REMARKS

 eHealth could improve efficiency, enhance 

governance and save patient’s lives

 Technology advancement is only part of the 

development milestones

 Human coherence, participation, understanding 

and collaboration is the key to success

 Hong Kong is at the top of the world performers 

in eHealth Development
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