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What i1s 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
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What i1s 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. @&
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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

eHealth Consortium Ltd




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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eHealth Consortium Ltd

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.
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Disadvantages of manual systéﬁ;s

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 PPl -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
iIndividual 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 Q1
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The Computer-Based Patient
Record BF{Li%E/A

@ “An electronic patient record that resides in a system specifically
designed to support users by providing accessibility to complete
and accurate data, alerts, reminders clinical decision.support

systems, links to medical knowledge and other aides” B Fi@[A1E

IEREERG PIREERE SE. ERIEH. 5. =5, 55
REXE. GRETSRAREMTE

@ The Computer-Based Patient Record - An Essential Technology for
Health Care (1991, 97) BFiwhE—HETr lRSHIZEERFF



EHEALTH ADOPTION AND PLAN IN HK

o

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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Steering Committee on
eHealth Record Sharing

|

r W‘r R — wrT I ‘]
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T WG on Legal, WG on eHealth WG on eHR
W(Zfrn Instltutltonal Privacy and Record and Partnership
ancoiets Security Issues Information
Standards

Department of Health; Hong Kong Academy of Medicine; Hong Kong College of
Family Physicians; Hong Kong College of Radiologist; Hong Kong College of
Pathologist; Hong Kong Hospital Authority; Hong Kong Medical Association; Hong
Kong Doctors Union; Hong Kong Private Hospitals Association; Other healthcare
partitioners and allied health professionals; Health informatics and healthcare IT
professionals; Consumer Council; Office of the Government Chief Information Officer;
Office of the Privacv Commissioner for Personal Data



EHR
Repository

& Access Portal ~ il




09/10 | 10/11 | 1112 [ 12/13 | 13/14 | 14/15 | 15/16 | 16/17 | 17/18 | 18/19

Shan

Coverage| 0-TM | 02M [ 03M | 05M | 1M [ 25M | 45M [ 55M | 6M
HA CMS adaptation (Basic) CMS adaptation (Advanced)

lEﬁ systems upgrade

DH ePR and computerizations

Interface pilots

eHR infrastructure

Phase 1 eHR (Dr portal)

Phase 2 eHR (Patient portal)

CMS on ramp

eHR Certification Scheme

PPl-ePR and pilots

Standardization - ongoing




(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

T 7R E B
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EMR B ENEFITS

(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




Why eHR?

Patient - TENTIL CIeGiel Public -private
_ concept; integrated : d
oriented primary and interface a_n
healthcare hospital care paftnersmp
records

0 (# Q=

y > x| HA Private ;&fa
- eHR: — \%}
Essential-Infrastructure for Healthcare | thcarve ||

Reformun |




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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eHealth Consortium Ltd

| SSUES 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).




| SSUES IN EHEALTH

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

Security 0 Privacy 0 Confidentiality
Infrastructure

Cost-benefit analysis

Education and Training
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HEALTH DATA STANDARDS

The key for interoperability




STANDARDS

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

|mages (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 I,
CPT, NANDA, Read Classification, LOINC

eHealth Consortium Ltd




P lent standard d .
revalent standards usea r "1 .. | zzzzss
Patignt e - HKID card number / HK Birth Certificate number Y Y
identification
Self-developed *** Y
Diagnosis ICD 9 CM Y Y
ICD 10 Y Y
ICPC v.1 Y
ICPC v.2 Y
Interna_ltion_a_l Classification of Functioning, v
Disability and Health (ICF)
Procedures ICD9 CM Y Y
Laboratory data SNOMED CT Y
SNOMED Il Y
LOINC Y
Self-developed *** Y Y
Drug data British National Formulary (BNF) Y Y
USPDI, Martindale Y
Imaging DICOM Y Y




DATA PRIVACY .

The most important ELSI (Ethical,
Legal, Social Issues) in health
iInformatics




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 9 now
multiple players

Previously one copy 6 now accessible by
thousands of sites
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PROTECTION OF PRIVACY

> Strict Role based access control

> Authentication of Provider and Patient
> Authentication of facilities

> Audit Trail Logging

> Checking of Audit Tralil Log

> Privacy Ordinance




’Q .
DATA PROTECTION PRINCIPLES Ci")

Principle 1 T Purpose and manner of COLLECTION

lawful and fair collection; information give to a data subject when
collecting personal data from that subject

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

Principle 3 T USE of personal data

for the purposes for which they were collected or a directly related
purpose.

Principle 4 T SECURITY of personal data
appropriate security measures

Principle 5 T INFORMATION to be generally available

Openness about the kinds of personal data they hold and the mgai
purposes for which personal data are used.

L}
Principle 6 i ACCESS to personal data >\

data subjects have rights of access to and correction of their \‘) 3
personal data
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The Hospital Authority

e 40 Hospitals e 9M patient records
® 45 Specialist Clinics e 1M annual admissions

® 74 Ceneral Clinics e 13M ambulatory visits

e 52,000 staff




Development in the HA

A long journey

1990
1991
1992
1993
1994
1995

2000

2003
2004
2006
2008

“Green fields”

Patient Administration
Pharmacy system

Lab results online

Radiology Information System
Clinical Management System

e Direct clinician documentation and or(je'r entry

CMS Phase I
¢ Hectronic Patient Record (ePR)

SNTARNS)

ePR Image Distribution

PPl ePR sharing

CMS Phase |l

/

I
I
|

—

/

rtium Ltd




Hospital Authority Wide Area Network Connection

Fanling

\\
R Tuen ‘%
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Lantau Island
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Clinical
Management
System

12,000 Workstations
29,000 Clinical Users P HA News Update Mg

162 HA Locations & HA Intranet

HA LIS eKG
Pharmacy Info.

Single Sign on
24 x 7 x 365 service




ON A SINGLE PLATFORM

TFRERB

Health ( { Lid

Patient g oty 7|
Presents Laboratory Rad‘ology Oparaﬂng

(LIS) (RIS) Theatre

results o

Outcomes

Investigations, Diagnosis, Treatment, Procedures

W Coding of discharge

¥ Radiological v Outpatient drug orders & Surgical diagonsis &

examinations operations procedures
¥ Laboratory tests A Generic Requests W Drug prescription
¥ Progress notes A Therapeutic interventions ¥ Discharge summary

(e.g. ERC W Reforrals or replies
A ECG A Rehabilitation to other clinicians
A Endoscopy (Physiotherapy) W Follow-up appointment
A EEG, EMG A Nursing treatment booking
A Clinical Protocols / EBM ¥ Medical reports

= 3 Patient
Appointment Discharged

Pharmacy
Electronic Booking (OPAS)

Ward & bed Dispensing Patient Record

> Hong Kong Patient Master Index - Patient Administration (IPAS)

= Completed functions = New functions to be developed = CMS implemented [ = available at all
in Phase 1 V' inPhase?2 in 14 major hospitals B HA Hospitals



CMS - DAILY TRANSACTIONS

,000,000
3,530,866

3,206,358
,000,000
2,290,261
,000,000 1,827,647
1,000,000 l
0,000
2005 2006 2007 2008
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BRFRHANE
ePR Contents

mATAER Patient ¢ 2 Diagnosis
demographics

ABRIT8E S Admissions ® FA. EfriE{E Procedures
& Outpatients

e R E R Allergies &

¢ {EBRIFE Discharge Summaries

Alerts & SH33897 Rehabilitation Summaries
L35k & Lab Results & ~=Fl4E 5 Obstetric History
B Gt & Rad Results

& HeER&ER Other Specialty Data

& K5 E2{& Radiological Images

2541475 Prescriptions




EFR - SCARE

8.9M FPATIENTS

223M ErPISODES OF
CARE

890M LABORATORY
RESLILTS

TOM rAaDIOLOGY
STUDIES

388M prRuUG ITEMS

3.5M urPDATES / DAY

TO00K HiITs / DAY

Sub-second
RESPONSE TIME

7x24 >99.98%

UPTIME SINCE LIVE
RUN




EANGRKRERRS

Hospital Authority
Clinical Management System

Yerzion 2.0 00385006
Logon: EFO000 o
Password:  [**"%*F
Exit

Important Notes

P& HA News Update neuh 1. All patient information is strictly confidential

X HA Intranet 2. Stafl may only use the CMS for authorised purposes

P& HALIS eKG 3. All access to CMS is logged

Pharmacy Info. 4, Please logoft immediately after use
Y

5. Flease ensure you have verified the content
befora you sign the computer printouls

PR User Guide AHN



Previous Prescription

02/06/2004
19/04/2004
09/01/2004
19/12/2003
07/11/2003

Case No. Ordered by Status

TKG10274071(Z) 0881 TKG1 - TJR6 Out-Patient
SOPDO000771(S) 7597 MED - GEN Out-Patient
SOPDO000771(S) 6350 MED - RESA Vetted Out-Patient
SOPDO000771(S) 7440 MED - RESA Vetted Out-Patient
SOPDO000771(S) 7487 MED - RESA Vetted Out-Patient

-Prescription Details

‘Prescription Duration

Start Date 2/06/2005 | for [ 8 [Weeks ~]
End Date [16/08/2005 % |

EFREKRHB
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All Future Appt. I

Hospital Code IVH vI

& v
_\I

0 (e o el e
A & & B H

<
<]

BONJELA oral gel 15g
oral : bd prn

LASIX (FRUSEMIDE) tablet
oral : 20 mg daily

SENOKOT (SENNA) tablet
oral : 15 mg nocte prn

THYMOL GARGLE COMPOUND mouthwash 1in4
buccal : bd

VENTOLIN (SALBUTAMOL SULPHATE) inhaler 100mcgidose 200dose(s)
inhalation : 2 puff(s) qid prn , dispense 2 vial

ATROVENT (IPRATROPIUM BROMIDE) inhaler 20mcgidose 200dose(s)
inhalation : 2 puff(s) qid , dispense 2 no
start from TKOH med

MV (MULTIVITAMIN) tablet
oral : 1 tablet(s) daily

forjg IWeeks ~| Select All I
fi Week v
or|8 | eeks _l = I
for|8 [Weeks ~|

DeselectAll |
forIB |Weeks ~|
for|8 |Weeks LI 22! I
forlB IWeeks j CDD_"_'_ I
for|8 IWeeks L.' Show Dispense |

Eull History I

Cancel I
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f | Ldd Ix |
Mewr | Urgert
L&E
MED - COMMON | Tx | icu | o | PD | icu common | sEPSIS | aPo | LIVER TRAHSPLAﬂIﬂ RFTALFT, plasma [~
—-Chemical Path-—- [ Iron Profile ——-Microkiclogy-— EI:: ::IYHHESES' i ||:
|_ Blood Gases |_ Sodium, spot urine |_ Blood Routine cutture YRAY R
|_ Fenal Function, plasma |_ Potazsium, spot urine |_ Sputum Microscopy + culture || ches
|_ Liver Function, plasmsa |_ Protein total, 24 hour urine |_ Sputum AFB amear & TB culh
|_ Bone Profile, plasma |_ Cregtinine, 24 hour urine |_ M= Microzcopy + culture
|_ Urate, plazma |_ Creatinine Clearance, urine |_ EML AFB zmear & TB cultture
[T amylaze, plasma [T Ocout Blood, stool [ sStool Microzcopy + cutture
|_ Glucose fasting, plasma ---Haematalogy--- |_ Stool Examination for parasite
|_ Glucoze randomized, plasma |_ CBC only |_ Throat Zweab Microscopy + o
|_ Cardiac Enzymes, plasma |_ Ditferential WBC
|_ CK izoenzyme MB, serum |_ Film Comment |_ Protein total, cerebral spinal
|_ Haemoglobin &1c | blood |_ Reticulocyte Court |_ Glucose, cerebral spinal fluid
[ Lipids(CHOL, TG) [~ ESR [~ CSFAFB smear & TB culture
|_ High Density Lipoprotein Chl:ulel_ APTT |_ CSF Microzcopy + culture
[™ LOL Cholesterol, plasma [~ PTANR & &PTT
select All | Modifyi=er Eolder, | Add Ix |




HFRAHLRME ePR

3 HA - Tree View Prototype (build 041008) - Microsoll infemet Explorer

| Fle Edt View Favoes Tools Heb i
10 ek ~ €Y - |x) AN D semeh <P Favertes Meda e i ’
Qua - - x] (3 () sewen chovonm Fesn € (2 L5 -
|
 Aadress l‘.J it/ fepr home/epe/Contert fogn_valdstor asp _°] Go | ks *
| Google « | ] Bpseschwes - g W Wi Optors o .
Patient .
L nNno )
Last Entry Descripton Description
012/2004 (x14) End Stage Renal Fallure Nil
311272003 (x4) Cnronic renal failure
13508/2003 Vomating alone
210772003 Pentonites related 1o continuous smbulaiony . dicatin
partoneal dialvsis UM U W e
2306/2003 Kidnoy dialysis as the cause of abnormal Last Dispensed ¥ Drug name (Route)
feaction of patient, or of Laler complication e 1171072004 AMITRIPTYLINE HCL (Oral)
140372002 Hypotension
Ka 111072004 (r 2) ERYTHROPOIETIN BETA (Injection)
3171072001 Other spectied surgical opersbons and
procesures Causing abnormal patient reaction, i | b 117102004 (12)  SUSTANON 250 (ingecton)
iater complication
3110/2001 Wound bleeding, posioper ke 111072004 SODIUM BICARBONATE (Oral)
T l_-J"J K 117102004 FAMOTIDINE (Orat)
I T || e 1102004 ALUMINILM HYDROXIDE forah
£ U 2
Last Entry Descnpton
03122004 (x12) Haemodalysis
/ 161272003 (x2) Tenckhoff catheter removal
S 14112003 Creation of artenovenous fistula
B Me 16/08/2003 (x2) Insertion of Tenckholf caheter ml’”“ W v
g 8 13007/2003 Bone Marrow examinason Service
m 1300772003 Echocardiography Oste ¥ Hospital / Clinic Type Description
b 24012005 0B:45 YMT/YMTSCE SOPD Meadicine / Ne
BR 13007/2003 Ustrasonogram of abodomen n - = -
BT BI5008 Y e v 08/12/2004 1330 QFM P Medicine / Ink
g 130772003 CT abdomen with contrast
~ 130772003 Removal of haemodialysis catheter
13407/2003 nsertion of haemodialysis catheler -
O | 2 0| | K|
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Standard-based
+ ZHBAEREBEBRRE SR E International
Stondords

+ HL7,I1CD, LOINC, SNOMED, DICOM
+ EAHERE Locally Developed
a5 244 CDF

4
+
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