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Data, Information & Knowledge

Judgment/Decision

Processing/Interpretation/
Synthesis/
Organization

Contextualization
(Adding I\/Iganmg)
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Some Exercises

What are data, information, knowledge &
wisdom in these examples?

Patient A has a blood pressure reading of
170/100 mmHg

In a research study, mean survival in Group A
patients (receiving new drug) is 5 years longer
than Group B (old drug)

There is a 10-times increase in flu patients
visiting an ER in Bangkok area last week



Information Systems

e A system, often aided by IT, that

supports certain real-world
processes

e Using technologies as a tool to
deliver information and support
business processes to users in certain
tasks



Components of Information Systems

IT Infrastructure - (Operating System)
such as Windows XP
- System Utilities
such as Antivirus

Hardware SIRVELCES - Applications such
as Microsoft Word,

- Equipments such

as Servers and
Clients

- Network
or Hospital
Information Systems
- Users Peopleware
- Data stored'in
SYSt ems P F M “ Q 35
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Why Having an Information System?

Linking data from multiple locations

—

Fast processing \

Enabling multi-user collaboration m

Reducing errors & inconsistencies

Image Source: http://en.wikipedia.org/wiki/Logistics_automation



Health IT & eHealth



Shortliffe EH. Biomedical informaticsin the education of physicians.
15 JAMA:2010 Sep 15;304(11):1227-8.



Health IT and
Patient Safety
Building Safer Systems

for Better Care

%
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(I0M, 2000) (I0M, 2001) (IOM, 2011)
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|IOM Reports: Summary

Humans are not perfect and are bound to
make errors

Highlight problems in U.S. health care system
that systematically contributes to medical
errors and poor quality

Recommends reform

Health IT plays a role in improving patient
safety



To Err Is Human: Examples

e Lack of Attention

15 : Image Source: aafp.org
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Common Errors

Medication Errors

— Drug Allergies

— Drug Interactions

Ineffective or inappropriate treatment
Redundant orders

Failure to follow clinical practice guidelines



: Pharmacy Dispensary : Medical ‘s Order Sheet .
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Clinical Decision Support Systems (CDSs)

— Alerts & reminders
» Based on specified logical conditions
e Examples:
—Drug-allergy checks
—Drug-drug interaction checks
—Reminders for preventive services

—Clinical practice guideline integration



Example of “Alerts & Reminders”
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Pharmacy Dispensary : Medical s Order Sheel
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Hospital Information System (HIS) Computerized Provider Order Entry (CPOE)
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23 Screenshots © Faculty of Medicine Ramathibodi Hospital, Mahidol University. All rights reserved.




- Biosurveillance

m-Health

HealthVault:

Personal Health Records
(PHRs)

Telemedicine &
Telehealth

24 Images from Apple Inc., Geekzone.co.nz, Google, PubMed.gov, and American Telecare, Inc.
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Patient at Home
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Health IT

Use of information and communications technology
(ICT) in health & healthcare settings

Source: The Health Resources and Services Administration, Department of Health
and Human Service, USA

26 Slide adapted from: Boonchai Kijsanayotin



The Anatomy of Health IT

Health ¢ Goal
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Ultimate Goals of Health IT

e Individual’s Health
* Population’s Health

* Organization’s Health

238
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Goals for “Healthcare Quality”

e Safety

 Timeliness

e Effectiveness

e Efficiency

* Equity

* Patient-centeredness

2 IO0M, 2001
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Values of Health IT
T

Guideline adherence
Better documentation

Practitioner decision making or
process of care

Medication safety

Patient surveillance &
monitoring

Patient education/reminder



eHealth

==

Use of information and communications technology
(ICT) for health; Including

* Treating patients

e Conducting research

e Educating the health workforce
 Tracking diseases
 Monitoring public health.

Sources: 1) WHO Global Observatory of eHealth (GOe) (www.who.int/goe)
2) World Health Assembly, 2005. Resolution WHA58.28

s Slide adapted from: Mark Landry, WHO WPRO & Boonchai Kijsanayotin



eHealth & Health IT

eHealth =~ Health IT

Slide adapted from: Boonchai Kijsanayotin



eHealth Components (WHO-ITU Model)

= All components are essential
= All components should be balanced

eHealth components

Leadership and governance

Legislation,
policy and
compliance

Strategy Services and applications
and

investment
Standards & interoperability

i
d
¥
g
4
2
&
1
y 9
|

Slide adapted from: Boonchai Kijsanayotin



Thailand’s eHealth



Thailand’s eHealth: 2010

eHealth in Thailand: the current status

Boonchai Kijsanayotin® MD. PhD., Narong Kasitipradith” MD. MS., Supasit Pannarunothai® MD. PhD.

“Bureau of Health Policy and Strategy, Ministry of Public Health, Nonthaburi, Thailand
E'Facafly of Medicine, Naresuan University, Phitsanulok, Thailand

Kijsanayotin B, Kasitipradith N, Pannarunothai S. eHealth in Thailand: the current status.
Stud Health Technol Inform. 2010;160(Pt 1):376-80.
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eHealth Development I\/Iod

. -
e Services
eHealth Applications e Applications
e Software

e Standards &
Interoperability

e Capability Building

Enabling Policies &
Strategies

e Leadership &
Governance

e Legislation & Policy
e Strategy & Investment
e Infrastructure

Foundation Policies &
Strategies

Slide adapted from: Boonchai Kijsanayotin



® Thailand’s eHealth Development

eHealth Applications

Enabling Policies
and Strategies

Foundation
Policies and
Strategies

33 Slide adapted from: Boonchai Kijsanayotin



Thailand’s eHealth Situation

Penetration and adoption of health information technology (IT) in Thailand’s communaity health
centers (CHCs): a national survey

Boonchai Kijsanayotin®, Supasit Pannarunothai’, Stuart Speedie™

“ Health Informarics Graduate Program, Medical School, University of Minnesota, Minneapolis, Minnesota, USA
® Faculty of Medicine, Naresuan University, Phitsanulok, Thailand

Kijsanayotin B, Pannarunothai S, Speedie S. Penetration and adoption of health
information technology (IT) in Thailand's community health centers (CHCs): a national
survey. Stud Health Technol Inform. 2007;129(Pt 2):1154-8.

39
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Thailand’s eHealth Situation

Silo-type systems
Little integration and interoperability
Mostly aim for administration and management

40% of work-hours spent on managing reports
and documents

ack of national leadership and governance
oody

nadequate HIS foundations development

Slide adapted from: Boonchai Kijsanayotin



EHR Adoption in Thai Hospitals
N —

Thai Hospitals’ Adoption
of Information Technology
Survey (THAIS)

Conducted By

Nawanan Theera-Ampornpunt, M.D.
Medical Informatics Division

Faculty of Medicine Ramathibodi Hospital
Ph.D. Student in Health Informatics
University of Minnesota, USA

Supported By

A Faculty of Medicine Ramathibodi Hospital
6 Mahidol University

2010

471 Theera-Ampornpunt (2011)



¥ EHR Product Distribution: THAIS 2011
e

Abstract ePHIS

0,
None 2% 1%

TrakCare
2%
H.I.M. Professiona

2%
Mit-Net HOSXP
2% 50%

Self-developed or outsourced
16%

47 Theera-Ampornpunt (2011)



Adoption Estimates: THAIS 2011

T
Estimate (Partial or Complete Adoption) Nationwide
Basic EHR, combined inpatient & 49.8%
outpatient settings
Order entry of medications, combined 90.2%

43 Theera-Ampornpunt (2011)



Standards: Why?

e The Large N Problem

N = 2, Interface =1

N = 3, Interface = 3

N =5, Interface = 10
# Interfaces = N(N-1)/2

N = 100, Interface = 4,950

44



Standards & Interoperability

Functional Standards (HL7 EHR
Functional Specifications)

al

Vocabularies, Terminologies, Coding
Systems (ICD-10, ICD-9, CPT, SNOMED
CT, LOINC)

Information Models (HL7 v.3 RIM,
ASTM CCR, HL7 CCD)

Standard Data Sets
Unique ID

Exchange Standards (HL7 v.2, HL7

ctic Ia3 Messaging, HL7 CDA, DICOM)
Technical Standards T

Synta
{TCP/IP, encryption,

< security)

-~ Some may.be hybrid: e'g. HL7 v.3, HL7 CCD

a kL e

5



Thailand’s Health Information Standards

=

e L e

1. Content standards (Core data set) 12 & 18 files standards

2. Semantic standards Citizen Identifiers
ICD 10 TM, ICD 9 CM

3. Syntactic standards X

4. Security and privacy standards X
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Slide adapted from: Boonchai Kijsanayotin



Thailand’s eHealth Summary

" |T is pervasive in Thai health sector
" eHealth foundations lagged behind
" No national eHealth policy

" Fragmented eHealth applications

47 Slide adapted from: Boonchai Kijsanayotin



Data Collection & Use
for Research

48



Primary Use of Data

= Use of data for the purpose originally
intended when collecting data, such as

= Use of hospital’s patient data for treatment &
patient care

= Use of disease surveillance data for outbreak
monitoring, investigation & control

= Use of research data for analysis & reporting

15



Secondary Use of Data

" Use of data for other purposes other than
primary use, such as
= Use of patient care data for education & research

= Use of hospital’s patient data for reimbursements,
quality improvement, or other management activities

= Use of patient care data for public health activities
(disease surveillance, evaluation, policy-making,
regulation/auditing, etc.)

= Use of research data collected in one study for other
studies

50



Issues for Primary Data Uses

= |nefficiencies: Costs, time & effort associated
with primary data collection

= Data Quality: Duplicated & inconsistent data
= Burden on data informants/custodians

5T
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Issues for Secondary Data Uses

Privacy: Is sharing/disclosure/reuse of data
originally collected for other purposes
allowed/appropriate/legal?

Changes in context -> unaware changes in
meaning -> incorrect interpretation of data

Obtaining data & integrating data from
multiple sources

Data standardization



Simplified Data Management Processes

=

ﬁ

oot || processing | mah | vataation |
Z N7

Communication/
Storage Dissemination/
Presentation

53



Processes for Data Use & Reuse

Acquisition &
Processing

* Receive data
from manual
data entry or
from other
systems

e Perform data
display to
users or
other
processing
functions as
programmed

5%

Storage

e Store data in
operational
databases

¢ Perform
other data
processing as
needed (if
any)

Data

Warehouse

e Extract,
Transform,

data from
operational
databases

databases in
the data
warehouse
(DW)

Load (ETL) of

into analytics

¢ Data analysis
& mining

e Data
presentation
& reporting

¢ Data sharing/

disclosure for

secondary

uses
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Acquisition &
Processing

* Online

Storage

* Database

Data Management Systems

Data Warehouse

Transaction
Processing (OLTP)
Systems

¢ Such as Hospital
Information
Systems, CPOE,
CDSs, disease
surveillance
systems

Management
Systems (DBMS)
such as Oracle,
Microsoft SQL,
MySQL

* ETL Tools

e Data Warehouse
(DW) Systems

e Data Marts are
data stored in the
DW designed for
specific analytic
purposes

\_

¢ Online Analytical
Processing - OLAP

¢ Data analysis
tools (such as
statistics
software, data
mining tools)

e Data querying
tools

e Reporting
systems

e Business
inteliigence (BI)
systems (dynamic
reports)




\ Data Reporting Systems
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Business Intelligence

==

Census Visualization
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Practical Guides on
Data Management

59



Guides for Data Collection & Use

From
Whom?

DRSS



Guides for Data Collection & Use

= Step 1: Identify data elements needed for a
specific project (“What?”)
* What are data, information, knowledge & wisdom
we want from the project?

= What is the scope (geographic location, timeframe,
population, disease, clinical setting, etc.)?

ol



Guides for Data Collection & Use

= Step 2: Identify potential sources for needed data
(“Where?”)
= Data quality closer to the source generally has better
quality
= Collecting primary data is more expensive
= Two copies of data will often lead to inconsistencies

= Are these sources manual or electronic data? What are
pros & cons for each source?

= Sometimes, paper records can’t be avoided (don’t aim
for paperless, but rather less paper)

62



Guides for Data Collection & Use

= Step 3: Determine if primary or secondary use of
data is more feasible & appropriate (“From
Whom?”)

= Check if there are legal, privacy, policy & technical
concerns for obtaining data for secondary uses

" Management data should ideally be by-product of well-
designed operational data

= Be aware of context/meaning when data were collected
(loss of context and potential misinterpretations are easy
if attention is not paid to context)

63
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Guides for Data Collection & Use

= Step 4: Plan how to collect data (“How?”)

Primary Data: Plan procedures & resources needed for
data collection

Secondary Data: Discuss with data custodian & make
arrangements for obtaining data (if necessary, go back to
Steps 2-3)

Use standard data format if possible, especially if
integrating data from multiple sources

If multiple sources are available on same data, choose
best one

Document the data collection process, technical
procedures, and relevant metadata (data about data)
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Guides for Data Collection & Use

= Step 5: Collect data & perform data analysis/use
(“Action!”)

Data validation, cleaning, preparation & transformation
Executive data collection as planned

Revisit previous steps if facing challenges in data
collection

Perform analysis/use & verify/validate results
Interpret data/information to yield knowledge
What’s Next: Convert knowledge into wisdom & actions



Guides for Data Collection & Use

= Step 6: Maintenance (“Now What?”)

= Pay attention to security, privacy, and disclosure for
data in custody

» Data custodian is legally responsible for
unauthorized access, disclosure, and use

" Once project is over and data no longer need to be
maintained, destroy them securely

" For long-term or ongoing data uses, consider
implementing DW, BI, or other appropriate tools

" Expertise & technical knowledge required

66



Guides for Data Collection & Use

= Step 6 (Continued):

" Periodically check for following changes to determine if
changes/updates are necessary

= Business processes
=" |T environment
= Data structure
= Collection processes
= Context & meaning
" Data needs
= Etc.
" Evaluation & continuing improvements

67/
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Review of Points Discussed

Data, Information & Systems
Health IT & eHealth

Thailand’s eHealth

Data Collection & Use for Research
Practical Guides



Exercise
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_ MoPH Indicators & Targets

for 2014
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Exercise

" Form a group of 10-15 people

" Choose one MoPH indicator and
determine the best approach to data
collection and use (using practical
guides as guidelines)

" These guides may have limitations in
specific circumstances, so be flexible

/1



/2

References

B

Institute of Medicine, Committee on Quality of Health Care in America. To err is human:
building a safer health system. Kohn LT, Corrigan JM, Donaldson MS, editors. Washington, DC:
National Academy Press; 2000. 287 p.

Institute of Medicine, Committee on Quality of Health Care in America. Crossing the quality
chasm: a new health system for the 21st century. Washington, DC: National Academy Press;
2001. 337 p.

Institute of Medicine, Board on Health Care Services, Committee on Patient Safety and
Health Information Technology. Health IT and patient safety: building safer systems for better
care. Washington, DC: National Academy Press; 2011. 211 p.

Kijsanayotin B, Kasitipradith N, Pannarunothai S. eHealth in Thailand: the current status. Stud
Health Technol Inform. 2010;160(Pt 1):376-80.

Kijsanayotin B, Pannarunothai S, Speedie S. Penetration and adoption of health information
technology (IT) in Thailand's community health centers (CHCs): a national survey. Stud Health
Technol Inform. 2007;129(Pt 2):1154-8.

Shortliffe EH. Biomedical informatics in the education of physicians. JAMA. 2010 Sep
15;304(11):1227-8.

Theera-Ampornpunt N. Thai hospitals' adoption of information technology: a theory
development.and nationwide survey [dissertation}..Minneapolis (MN): University of
Minnesota; 2011 Dec. 376 p.



