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Biomedical Informatics: Introduction and Definitions

Overview
¢ US Healthcare ¢ Drivers
=  General, Cost, Triple Aims = Incentives

=  Mandates
=  Facilitators

/7

s Biomedical / Health Informatics
= Concept & Definition

= History % Common Issues

=  Subdomains =  Terminologies

=  Data Sources =  Standards of Information
Exchange

= Systems

= Methods = Usability Issues / Human Factors

=  Value-Added

/7

** Use Cases (population health examples)

=  Clinical ** Resources
=  Consumer =  Books
= Community / Population / Public = Web
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Biomedical Informatics: Introduction and Definitions

US Healthcare — General

m At least 15.3% of the population is completely uninsured

= More money per person is spent on health care in the United States than in any other
nation in the world

m  Despite the fact that not all citizens are covered, the United States has the third
highest public healthcare expenditure per capita

m Active debate about health care reform in the United States concerns questions of a
right to health care, access, fairness, efficiency, cost, and quality

= The US pays twice as much yet lags behind other wealthy nations in such measures as
infant mortality and life expectancy

m  The US life expectancy lags 42"9 in the world, after most rich nations, lagging last of
the G5 (Japan, France, Germany, UK, USA) and just after Chile and Cuba.

m  The World Health Organization (WHO), in 2000, ranked the US health care system
as the highest in cost, first in responsiveness, 37t in overall performance, and 72"d by
overall level of health (among 191 member nations included in the study)

m  On March 23, 2010, the Patient Protection and Affordable Care Act became law,
providing for major changes in health-insurance procedures
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US Healthcare — Cost = Historical

Current estimates put U.S. health care
spending at approximately 16% of GDP.
DHHS expects that the health share of GDP
will reach 19.5% of GDP by 2017.

Of each dollar spent on health care in the
United States 31% goes to hospital care,
21% goes to physician services, 10% to
pharmaceuticals, 8% to nursing homes, 7%
to administrative costs, and 23% to all other
categories.

In 2007, the U.S. spent $2.26 trillion on
health care or $7,439 per person.

Medical causes were cited by about half of
bankruptcy filers in the US in 2001.

2007 16.0% of GDP in 2007
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US Healthcare — Cost - Compare
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US Healthcare — Cost = Rise

Health Care Cost Rise (1370 - 2007)
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US Healthcare — Cost - Breakdown
Home Other Medical . pyplic Health ~Research
Health Products 3% [ 2%
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US Healthcare — Cost = Waste

Misser Prevention
Opportunities
$55

Unnecessary Services
$210

Inefficiently
Delivered Services
$130

Healthcare Dollars Waste (in billions)
Total $765 billion (around 25% of healthcare cost)
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US Healthcare — Cost = vs Outcome (Life Expectancy)
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US Healthcare — Triple Aims

Better Health for the
Population

Better Care for the
Individuals

Lower Cost Through
Improvements

Triple Aims developed by the Institute for Healthcare Improvement (1HI)
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Biomedical Informatics: Introduction and Definitions

Biomedical / Health Informatics — Concept & Definition

m  The science of information (Information = data with meaning / Humans will benefit

from information) p—
| 4+ &

m Data - Information (who, when, where, what) - Knowledge (how) = Wisdom (why)

= AMIA’s definition of HI = “Biomedical informatics (BMI) is the interdisciplinary
field that studies and pursues the effective uses of biomedical data, information, and
knowledge for scientific inquiry, problem solving, and decision making, motivated by
efforts to improve human health.”

= WHO'’s definition of eHealth - “Use of information and communication technologies
for health for different purposes”

m  HIMSS definition of eHealth = “Application of the Internet/other technologies to
health care for various goals and objectives”

m  Academic definition of HI = “A rapidly developing scientific field that deals with
resources, devices, and formalized methods for optimizing the storage, retrieval, and
management of biomedical information for problem solving and decision making.”
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Health Informatics — Subdomains

Biomedical informatics methods,
techniques, and theories

Basic Research

Population
HIT

Bioinformatics _
_____ ~.. Public Health

Informatics

Applied Research Imagmg Cllnlca! Consumer I—!ealth
Informatics Informatics Informatics

Molecular Research Health Research

Population Health Informatics as an emerging domain
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Health Informatics — Subdomains - Overlaps

m  Some consider “population health informatics” a bridge to fill the gap between
traditional clinical informatics and public health informatics.

Consumer Health
Informatics

Biosurveillance
Informatics

Bioinformatics

Epidemiology
Informatics

Imaging
Informatics

Population Health
Informatics

Clinical
Informatics

Pathology
Informatics

Dental
Informatics

Nursing
Informatics
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Health Informatics — Data Sources
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Weiner, 2012 http://www.ijhpr.org/content/1/1/33
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Biomedical Informatics: Introduction and Definitions

ADMINISTRATOR

Health Informatics — Systems ¥
£=3
= Bioinformatics lﬁ_ﬂdﬂl

Master MIS Configuration Maintenance JJll Customer Care WMCR

m  Provider/Clinical Informatics Systems S :E';:g;v’*' A lh”‘ t%_naﬁlz

« Common: EHR(EMR), CPOE Appointment

- Specialty: LIS, RIS(PACS), e-Prescribing @ #
By vi % i

« Add-ons: CDSS

ol 4 Tl
m Patient/Consumer Health Informatics &?ﬂt} otk " Medicine
.+ PHR s & B oo 2.
- mHealth / Telehealth ‘T—“ma - oo @%}ﬁng—ﬂ
CssD Dy Linen
m  Payers/Insurer Informatics Systems ’i @j & [;1 ﬂ r;_h) Eﬁ
« Claims, PBMs Blood Bank et o Ulhorts o Rodiions o et Dok o Piwmcs
- Predictive Models »m_:.‘aﬁ_’ .'9, ris s,,....’.h.‘.__._,_,,'m.,,',,.,m I S
= Government Informatics Systems INTERFACE
- National and State-level Databases m - El @ &
« Public Health Systems (Surveillance) l‘% | .‘\n A E

« Health Information Exchanges
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Biomedical Informatics: Introduction and Definitions

Health Informatics — Systems - Provider - EHRs / CPOE
'\1 Practice Velocity - [Smith, Joe -21 yo Male - Room: Exam2]
B Work Queues Clinic Practice Patient Document Reports Window Launch PVM  Kiosk i
e - e Note ~@ WA
e
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Main Problem Quality Acute ~ &) | Medici, James ¥
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g Chief aint -
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Where are the problem areas?  [[] Generalized / Whole Body sy s.,q'cd ‘MW ENT Selector Unisex
B[] Left Upper Extremity : s O Mid Family History
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¥ B2 top of shoulder 0o o1 02 O3 Current Meds b
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[ tront side of shoulder IR Cold application Vitals
B[] Lett Upper Arm B R0 Heat application El Physical Exam [C] Normei Fogrt Eve
OProximal BIIC] Rest ENT Selecto [0 NormalLen Eve
[Jmiddie CHCRR) Medication Sub Snuses [ Normal Right Ear
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ES te" koo What caused this or what was happenir} Eyes (Brief) [] Normal Nose
eft Forearm Neck (Brief) [—j e Mshar s
B[ Len wrist . i 3
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[ Patient Summary HT Selector Unisex:
[ Acute D Susesy
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View Recompie Sign EM CopyForwerd Securty Codes  Audit
Electronic Health/Medical Record Systems (EHR) & Computerized Physician Order Entry Systems (CPOE)
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Health Informatics — Systems = Provider = LIS/ RIS (PACS)
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* CHEST XRAY 2 VIEWS  Preliminary
i i Rows selected - User: James Gerry =10l x|
temges: availanie for vissing. Pisass click an the Link

e Edit Form Table Query Report Other Help

olx|mla] w|efe|n] :]?]|a|al 0] & @] @

~ Sample |dentification

Sample Id: |2006000598 Sample Status: Iv No Of Dupes: |
o Ty Equipment Ref: | transport_1
SEUPIEAPE [Comp DEDIROWAD Service Point: IWI
| Submitt 1 I SUBMITTER
Company I Acme Logistics Make Up: |4 ubmitter uo

Equipment Namel] acdc_Cummins_] Make Up Units: | GALS Reg By: |JAMES

i cl System Volume: I 53 Reg On: I 5/24/2006 9:19:C
Lubricant | Gk

Service Miles: | 942145

Provider.Test £ 3NoV200R 12:02PM
Provider,Test
" W0 patient commuricatin nesded o thi tie;

2

Results History
12Feb2009 03How2008

CHESTXRAY 2VEWS Report1 | Report 2

Report #1 - 12Feb2003 02:18PM - CHEST XRAY 2 VIEWS

Addendun Begins
This i3 an addendun to test tasking
Addendun Ends

Result to cheek on tasking

Report 72 - 03HOR200E 2:12PM - CHEST XRAY 2 VIEWS

Images availsble for viewing. Please click on the Link abd

Order Details

; e Lab Remarks:
Rosuliod: Profiminary et -~ Wouz0ns Sampling Point I sump ,l . -
gy Lior: Rackologey Morth Ry Tetida Oil Service: | 45433 Im‘ ,l
fupai Application: [ I Ask customer to supply lube -I
" ! 4
odcTent Proder Test I otor l S

Edt Pt PetResk Fax Tesk Ault Copy CopySelsed Amatate i i

Sampling Date: |y} ,24 /2005
Date Rec: Iil 29/2005

Priority:

|5 vI
Date Due: |'|2 4/2005

Parameters Information

ME_NAME PA_NAME PA_TYP | RESULT UNITS STATUS | TRESULT | LIMIT1LO| LIMIT1HI LIMITZlﬂ
Kinematic Viscosity | Viscosity @ 100°C 12.00 cPs ev 6.76144816.3 4.76
Fuel Dilution UO Fuel Dilution 1.00 % elv 6.7614480.5
Water by Crackle  {Water MD Positive {% elv 6.76144
Soot Fuel Soot 0.00 % ev 6.76144§1
Base Number Base Number 11.00 ev 6.76144 7

E

R : =

Laboratory Information Systems (LIS) & Radiology Information Systems (RIS)
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Health Informatics — Systems - Patient/Consumer - PHR

D [Daniel Jeffry] - Daniel Jeffry [Male 27y] - Overview - Summary - Morilla Firefox
e (& Yew Go Roddmads Jook Heb
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Personal Health Records (PHRS)
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Health Informatics — Systems - Patient/Consumer - mHealth

mHealth (mobile health)
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Health Informatics — Systems - Patient/Consumer - Telehealth

T
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e ",_- 3 }*
L b
g A

Tele-Health / Tele-medicine
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Health Informatics — Systems - Payers - Claims / Predictive Modeling

Part One Claims Mailing Database

General

Utilities
Clients/Schemes

Create Multiple
Clients

Help

Client Active?

I

[ Client
Data Entry - Client F'I:d :Jah:;zhouse = Gol S'_::" Copy | Delete | Print Close g:‘;'l's Reports m‘:’;e
Record ID: Record D. Narme: ik Whitehouss
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Scheme: A11 Attleborough Bypass - Work No.
Date Of Opening  |TRITETN - Email:
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|
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Health Informatics — Systems = Public/Government - Biosurveillance

Daily Data Counts (July 10th 2006 - August Sth 2006) [« 15t Heat Wave: July 13-17, 2006
s = Corvbbinad |+ 2nd Heat Wave: July 29-August 4, 2006
NC-VAMC 4 - & 00 Carrpmnent 4/ & : /
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FHCC 2 | A componen iy
i - A\ 000 Compenenn 1) o
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2
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Brown !
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0
10 11 12 13 14 15
Iudy
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= i == IS
ot Ny
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V3 IR J 3] "'~_ - \_
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iy Central Region - Includes AT . x ¥y $
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TOTAL 46

Biosurveillance Tools (e.g., ESSENCE)
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Health Informatics — Systems - Public/Government - HIEs

i\
N

Ly

\ :
o
Hospitals iETEa

Clinics

- .

Registries

]
\
(B

Health Information Labs

) Exchange
27

J

Tertiary
care

Concept of an Health Information Exchange
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Health Informatics — Systems - Public/Government = HIEs

PHRs
EHRs

Claims Registries

Federated Consistent HIE
(Health Information Exchange)

Copyright Regenstrief Institute
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Health Informatics — Methods - Logic

m SetTheory:x={a,b,c,d,e, f}&y={c,e}>ycx

A B
m  Boolean Logic: AND, OR, XOR, NAND - If/Then
- - C
= VennDiagram (. A
L ) _ A .~ (AANDB)ORC

elipses

= Informal Logic: certainty factors (e.g., MYCIN decision support)

m Decision Tables: representation of logic

Findings C| C’Z C3 C4 CS C6 C1 Cg
fi 1 1 1 1 2 2 2 2
fa 1 2
f3 1 2 1 2 1 2 1 2
Actions

a X X X X

a X X X X X

as X X X X
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Health Informatics — Methods - Probability

m  Statistics: Inference, Prediction...

fan of. BRCA1 _mutation
m Bay’'s Rule: Pr(A|B) =Pr(A)*Pr(B | A) / Pr(B) ‘

| Ba.yeSian Bellef NetWO rkS: depiCtS the fa(n;_z of 8RCA2#mutat:on Q ma;e _family_member_wi
various dependencies in the form of an acyclic QQ" _dogipe_relatives_over_50_v
Ir raph egree_relatives_over_50_with_bre
directed grap Q
| 2n _degregwrelqllves"under_SOﬁwnh_breas
= Decision Analysis: branching sequences of t) ¢ Mo _
decision nodes and chance nodes S oy ot e
) t_ageii E 5 2 :
ﬁd'sease [ disease, Rx [ S bredst_cancer_from_family_histor
Rx
nodiseasel no disease, Rx [
disease -
| disease, Rx l

positive

no disease | no disease, Rx |

:| Test :
I: :) disease

negative

I disease, no Rx |

no disease | no disease, no Rx I

disease -
| disease, no Rx |

No Test or Rx

no dlsease| no disease, no Rx |
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Health Informatics — Methods 2 IR/NLP

= User-Initiated:
(1) Taxonomy-based (2) Free text

= Semi-automated or Automated:
(1) Patient-specific (2) Context-specific
(natural language processing)

Most Recent Labs

| IIZII?IZODI 02!2?[2!101 2

139 135145 | 18133 @

Tf)k.e_n Se:j\tfar.mce | 41 | a4g [ 2emin @
Definitions Q Definitions [ M) [ 100108 [ 021801138 @

[ 323 [ 260300 [ 218138 @

Sentence | 68 | 20 [ 02w @, 7

‘Executed’ IR RN )

” Token 139 | 31974 [ zzm 1313 ©
J Parser | 13 85 | vmns O

ﬂ

08 | 0615 [o2ienian O sl

irlink /

lctr.org/labnormalranges/fer Context: Lab result mgr
User: Physician
Lookup: Lab testts
P Test name: Fer

ager call Query: Interpretation
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vocabulary

User types or chooses
from a controlled

Health Informatics — Methods - Expert Systems

« Clinical Decision Support Systems:
(1) input
(2) inference engine
(3) knowledge base
(4) output

Input

© Hadi Kharrazi @ JHSPH-HPM

Reasoning

Base

Biomedical Informatics: Introduction and Definitions

formal or informal
rules of logic
System provides

differential diagnosis

relationships between all of the
diseases in the system and their
associated manifestations

A general model of a clinical diagnostic decision support system

35




Rule-based system:
(1) backward chaining (2) forward chaining

Health Informatics — Methods - Expert Systems (cont.)

Biomedical Informatics: Introduction and Definitions

Database Database Database Database
] |
[al Bl clo]le] | [allelclole] | [alBlclple] | [all8]c]o]E]
[XJL]~
Match Fire Match Fire Match Fire Match Fire
Knowledge base Knowledge base Knowledge base Knowledge base
Y&D - 2Z Y&D - 2Z Y&D—-2Z — Y&D-2Z
X&B&E-Y X&B&E-Y > X&B&E-> Y[— X&B&E-Y
— Ao X A X Ao X Ao X
C—-L —> Co L C—-L C-L
L&EM—->N L&M—=N L&EM—->N L&M—=N
Cycvle 1 CycTe 2 CycTe 3
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Health Informatics — Methods - Expert Systems (cont.)

= Frame Based Systems:
(1) Order sets
(2) Treatment plans and others...

Patient #1 Patient #2 Patient #3

Name Robin Fox Name Anna Green Name Adam Plat
Sex Male Sex Female Sex Male

DoB 1989/06/15 DoB 1976/11/18 DoB 1992/01/09
Diagnoses Asthma Diagnoses Diabetes Diagnoses

Signs Tachypnea Signs Signs

Symptoms  Dispnea Symptoms  Thurst Symptoms  Headache
Treatments Azmacort Treatments Sitagliptin Treatments

Sample Patient Frames

© Hadi Kharrazi @ JHSPH-HPM 37



Health Informatics — Methods - Expert Systems (cont.)

=  Fuzzy Systems .
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Health Informatics — Methods - Neural Networks

= Artificial neural networks (ANN) are Inputs
constructed in a fashion similar to X1 Linear Hard
biological neural networks: (1) Single o combiner miter output
Layer ANN:; (2) Multi-Layer ANN 9 I
A
Soma Synapse /
X2 0
Threshold

Architecture of a single neuron
Dendrites

/

Synapse

Biological neural network » O_’ o

© > c

[ o0

oo (%)

w —

Biological neural network Artificial neural network =1 a

[ 5

Soma Neuron = o

Dendrite Input
Axon Qutput
Synapse Weight
Input layer Middle layer Output layer
Analogy between biological and artificial NN Architecture of a typical artificial neural network
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Health Informatics — Methods - Genetic Algorithms / Evolutionary Computation

m By iteratively extracting the best solutions, an optimal solution can be reached -
challenge is creating the criteria which fitness is defined

===l Homologous
= chromosomes

s Recombinant s

e chromatids

(a) Chromosome

Crossing-over between
homologous chromosomes 1]10{1]1/0|21{0]|0|0|0[O0|1|0f1]0]|1
produces chromosomes with new
associations of genes and alleles A 16-bit binary string of an artificial chromosome
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Health Informatics — Methods - Genetic Programming (cont.)

N

Y
Crossover

Generatlon i T
X f=36 X6: X2;
X2r f=44
x3:[o]olofa]r=14 -
XA fm1d X1, X5
xsr [0[a]a]4] r=56 N
e IOTO M =4 e GHE[s] [OHEEH] AR

{+(—(xab)b)(sqrt( /ab))

) (/ (—(sagrt(+{xa a)(—a b)) a) (sqrt (- (* b b) a)))
(b)

Genetic algorithm cycle Crossover in genetic programming
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Health Informatics — Methods - Data Mining

= Data mining is the process of extracting patterns from data. Data mining is becoming
an increasingly important tool to transform these data into information.

= Data mining can be used to uncover patterns in data but is often carried out only on
samples of data. The mining process will be ineffective if the samples are not a good
representation of the larger body of data - pattern validation is necessary.

Problem type Description

Diagnosis Inferring malfunctions of an object from its behaviour and
recommending solutions.

Selection Recommending the best option from a list of possible
alternatives.

Prediction Predicting the future behaviour of an object from its behaviour
in the past.

Classification Assigning an object to one of the defined classes.

Clustering Dividing a heterogeneous group of objects into homogeneous
subgroups.

Optimisation Improving the quality of solutions until an optimal one is found.

Control Governing the behaviour of an object to meet specified

requirements in reaktime.

Typical problems addressed by intelligent systems
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Health Informatics — Methods - Big Data

m Big Data Specs — data driven 4Vs:

O Volume - quantity (size)

O Variety - type (structure, standardized, ontology)

O Veracity = quality (meaning, completeness, accuracy)
O Velocity - time (real-time, timeliness)

|

Volume Variety

—

Veracity —\)—’— Velocity
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Use Cases — Clinical / Public Health 2 Use of EHR data for Surveillance

ESSENCE II: National Capital Region (NCR) sources
Local
military and
civilian users

Public health
surveillance and
epidemiology
personnel

ESSENCE Il Multiple
processing and | secure
notification websites

Hospitals
and emergency
NCR response
facilities teams
Only :

ESSENCE I: worldwide U.S. military sources

Data sources for the electronic surveillance system for early notification of community-based epidemics (ESSENCE)
Copyright APL
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analytics

Multivariate
data
estimator

Temporal
detectors

QOutbreak-detection

Data models

A

CDC EARS*

modeling

EWMAT

statistical
process
I control

Igorithm
detector

A

Spatial
detectors

Scan

I

I

|

|

|

|

|

|

|

I

| Regression
I

|

I

|

I

|

I

I

|

| statistics
|

Research focus

System
archives

Regional . Web |_

Internet-based
user
interfaces

external server

Detection
archive

Primary
archive

Information /
technology :

focus

Automated
alert pager/
e-mail
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Use Cases — Clinical / Public Health - Use of EHR data for Surveillance (cont.)

Processing for the electronic surveillance system for early notification of community-based epidemics (ESSENCE)

Copyright APL
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Use Cases — Consumer

o)
Helio, fient Ades - E

T vt o 5 Claeny

Track your asthma attacks

_ And then shared it with your community
Copyright propellerhealth.com
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Use Cases — Community - Use of HIEs for Population Health
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Use Cases — Community - Use of HIEs for Population Health (cont.)
(oo JEg—arr—
St R 7 7 Emergency Discharge 10:31AM « CRISP. » to ... (1001 AM) N detad
Onits
Trad Emergency Discharge 10:31 AM Encounter Notifications
oEnyEa Notice: Risk of
i - ) readmission for 83‘y
Emergency Discharge 10:31 AM i i i
patient is high.
inpatient Discharge 10:31 AM
Emergency Discharge 10:31 AM varl 55%
var2 85%
npatent Admission 10:31 AM
var3 20%
Inpshent Discharge 10:31 AM vard 5%
Outpatient Discharge 10:31 AM var5 100%
-
npatient Admission 10:31 AM P
-
-, 34 A -
Outpatient Tronsfer 10:31 AM //
é_/
Emergency Discharge 10:31 AM
—— Simulate a different outcome...
npestent Admission 10:31 AM
Emergency Discharge 10:31 AM varl  55% l
You are recenveng this message because you have wested £f
Emergency Discharge 10:31 AM Notifications from the statenide hesth information exchanpe | | var2  85% l
GETHy TR - ADY QUeSTRVIE/CONCIYIS CaN B 500l (0. Jvl e aipdwath. | o
var3  20% l 83 A)
Emergency Discharge 10:31 AM
var4 Sk:
Emergency Discharge 10:31AM vars 100%
S Pl st Ao 1053 B B Drag sliders to see the estimated effect on readmission risk score
1 w e
Advance Predicting Modeling Integrated in Encounter Notification Systems
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Use Cases — Community - Use of HIEs for Population Health (cont)
i m@‘.
3 Q - y L 4 POl P
: ! SN “-i
C Capitid 31U IL C‘..,.bw ‘ [ i s
! : s % = i’ »,
4‘,“. v Total Visits
A per Unique Fatient
S ’ Piag Nov. 2012 - May 2013
& Q@ a w5
t,.,.‘_-. LA . @ 23 %
‘o, Q 3"""'-:,’
- @ 4--‘: }
Inpatient Utilization By Census Tract — Neighborhood View (Capitol Heights Area)
Copyright CRISP
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Drivers

m Incentives:

ARRA / HITECH - (1) EHR adoption [Meaningful Use (MU)
measures]; (2) state-wide HIEs; (3) Beacon Communities

m Mandates:

ACA - Payment Reforms - PCMH and ACO initiatives - Value-
based - Capitated models - Population health

m Facilitation:

ONC - Data Standards, integration, and sharing - Distributed
models

© Hadi Kharrazi @ JHSPH-HPM
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Drivers — Incentive 2 EHR adoption [Meaningful Use]

HIT-Enabled Health Reform

g’
a (Q\
2009 HITECH T J
Policies @
2011 Criteria \/
(Capture & Share)
2013 Criteria
(Advanced Care)
2015 Criteria

(Improved Outcome)

{ Drivers > ARRA - HITECH / MU of EHRs + HIEs
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Drivers — Incentive - EHR adoption [Meaningful Use] (cont.)

80 =
78.4

40 = - 48.1

Percent

20 b= 27.9 Basic system

10.5 11.8
0 | | ] ] | 1 ] ] 1 ] ] | 1

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Percentage of EHR systems among office-based physicians
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Drivers — Mandate - Accountable Care Organizations (ACO)

m  ACO are networks of providers with unifies governance that assume risk for the quality

and total cost of the care they deliver.

= AnACO:

Authorization: ACA (2010)

Aims: Triple Aims (improve health, improve care, and lower cost)
Plans: 400+ / Memberships: 4m

Leadership: Physician-led organizations

Focus: Population health management & PCP

Population: Considerable population (>5000) - big data / provider variability
Contract: 3 years

Measures: Provide quality benchmarking, reporting, and tracking
Membership: No patient lock-in (in contrast with HMOs)

Financial: Shared saving (upward risk) and penalties (downward risk)
Future: Moving to the global capitation model / P4P

HIT Drivers: Meaningful Use (MU - EHR adoption - CDRs) and Health
Information Exchanges (HIES)

o

O O O OO 0O 0o 0 o o o
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Drivers — Mandate - Policy Mandates and IT Systems

ACO Management

Outpatient

Provider DD:
Hospitals @)
Inpatient E
v E

Provider - Q
Ambulatory =
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Ytom.
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HHS Organizational Chart
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Drivers — Facilitate > ONC-HIT
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Drivers — Facilitate - Data Standards

HL7 Insight
He Heb

CREFOOET

(90.1 Plasma cell leukaemia Inde

Message Type: ORU - Unsolicited Transmission of an Observation Message
Trigger Event: RO1 - Unsolicited Transmission of an Observation Message

Ao \&| |GA0000] [VAERS PROCESSORI20010331605]| |ORU”ROL
1112238~~~ ~sR 3§-127~AA1R

921.0 Acute lymphoblastic Inde 111 %00es” d__e‘_;::‘::.fl.,.nm
leukaemia |2|::.-.es".'a:e"'_'e"""||“
921.1 Chronic lymphocytic Inde
i ~Reported Patient Age”Ll||¢Slmafman=nAistesi
leukaemia : porced 2 “;_Mr iz (OFC 12 Ordering Provider - Le: 120, Reg: 0. Repeats
tended composite 1D n name
91.2 S—LLY—UbGCUTe_ lymphocyticinde 4 In Vussor? 3, use inst eonr::CN data type
leukaemia verse event <D number (ST)> * family name (ST)> dlast
. name prefix (ST)> " <given name ( T)> “<middle
91.3 PI’OIYIT\DhOCVtIC Inde zeinitial or name (ST)> * <suffix (e.g.. JR or Ill)
¥ w(ST)> ™ <peefix (e.g.. DR) (ST)> “ <degree (e.g
leukaemia 12 MMS;)(Hamlce!aNe(ISIBOd:ale;élgruﬁ
. . wile T > " <name ty >
C91.4  Hairy-cell leukaemia Indes date ¢ dentibe chack dit (SToo - ccode identlying
4 LR 3 3 “‘"e.e.a'.: d aq"s\.-: testa the check dlgatscheﬂ'eefrpl loyed (ID)> *

n dace ﬂden!nﬁefb,p-ecode 1S)> “ <assigning facility
.1+ 1{HD)> * <name representaton code (ID)>"

File Edt Window Help
MAEREMMia
B, ICD-10 CM Codes

T o

} Double-Chick row/column for ICD-10 Group Level 6 or to Cop_\.- to the Clipboard!
[ (A01.0) Typhoid fever

: (AD1.1) Paratyphoid fever A

I (AD1.2) Paratyphoud fever B

] (A01.3) Paratyphoid fever C

i (A01.4) Paratyphoid fever, unspecified
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Common Issues =2 Terminologies / Coding Systems = ICD

= One of the best known terminologies is the International Classification of Diseases
(ICD). First published in 1893, it has been revised at roughly 10-year intervals, first
by the Statistical International Institute and later by the World Health Organization.

003 Other salmonella infections
003.2 Localized salmonella infections
003.22 Salmonella pneumonia *
020 Plague
020.3 Primary pneumonic plague
020.4 Secondary pneumonic plague
020.5 Pneumonic plague, unspecified
021 Tularemia
021.2 Pulmonary tularemia *
022 Anthrax
022.1 Pulmonary anthrax
481 Pneumococcal pneumonia
482 Other bacterial pneumonia
482.0 Pneumonia due to Klebsiella pneumoniae
482.1 Pneumonia due to Pseudomonas
482.2 Pneumonia due to Hemophilus influenzae
482.3 Pneumonia due to Streptococcus
482.30 Pneumonia due to Streptococcus, unspecified *
482.31 Pneumonia due to Group A Streptococcus *
482.32 Pneumonia due to Group B Streptococcus *
482.39 Other streptococcal pneumonia *
482.4 Pneumonia due to Staphylococcus
482.40 Pneumonia due to Staphylococcus, unspecified *
482.41 Pneumonia due to Staphylococcus aureus *
482.49 Other Staphylococcus pneumonia *

Examples of codes in ICD-9 and ICD-9-CM (*)

© Hadi Kharrazi @ JHSPH-HPM

A0l Typhoid and paratyphoid fevers
A01.0 Typhoid Fever
A01.03 Typhoid Pneumonia *
A02 Other salmonella infection
A02.2 Localized salmonella infections
A02.22 Salmonella pneumonia *
A20 Plague
A20.2 Pneumonic plague
A22 Anthrax
A22.1 Pulmonary anthrax
A37 Whooping cough
A37.0 Whooping cough due to Bordetella pertussis
A37.01 Whooping cough due to Bordetella pertussis with pneumonia *
A37.1 Whooping cough due to Bordetella parapertussis
A37.11 Whooping cough due to Bordetella parapertussis with pneumonia *
A37.8 Whooping cough due to other Bordetella species
A37.81 Whooping cough due to other Bordetella species with pneumonia *
A37.9 Whooping cough, unspecified
A37.91 Wheoping cough, unspecified species with pneumonia *
AS50 Congenital syphilis
AS50.0 Early congenital syphilis, symptomatic
A50.04 Early congenital syphilitic pneumonia *
A4 Gonococceal infection
A54.8 Other gonococcal infection
A354.84 Gonococcal pneumonia *
J13 Pneumonia due to Streptococcus pneumoniae
J14 Pneumonia due to Hemophilus influenzae
J15 Bacterial pneumonia, not elsewhere classified
J15.0 Pneumonia due to Klebsiella pneumoniae
J15.1 Pneumonia due to Pseudomonas
J15.2 Pneumonia due to staphylococcus
J15.20 Pneumonia due to staphylococcus, unspecified *
J15.21 Pneumonia due to Staphylococcus aureus *

Examples of codes in ICD-10 and ICD-10-CM (*)
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Common Issues =2 Terminologies / Coding Systems = DRG

= The coding system is an abstraction of an abstraction; it is applied to lists of ICD-9-
CM codes that are themselves derived from medical records. The principal bases for
the groupings are factors that affect cost and length of stay.

Respiratory disease w/ major chest operating room procedure,

no major complication or comorbidity 75
Respiratory disease w/ major chest operating room procedure,

minor complication or comorbidity 76
Respiratory disease w/ other respiratory system operating procedure,

no complication or comorbidity 77
Respiratory infection w/ minor complication, age greater than 17 79
Respiratory infection w/ no minor complication, age greater than 17 80
Simple Pneumonia w/ minor complication, age greater than 17 89
Simple Pneumonia w/ no minor complication, age greater than 17 90
Respiratory disease w/ ventilator support 475
Respiratory disease w/ major chest operating room procedure and

major complication or comorbidity 538
Respiratory disease, other respiratory system operating procedure

Diagnosis-related group codes assigned to cases of bacterial pneumonia
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Common Issues =2 Terminologies / Coding Systems - CPT

The American Medical Association developed the Current Procedural Terminology
(CPT) in 1966 to provide a precoordinated coding scheme for diagnostic and
therapeutic procedures that has since been adopted in the United States for billing
and reimbursement.

CPT CPT Description Place of | POS Code
Service
90801 Initial Diagnostic All All
Interview
90804, Individual 11 Office
90806, Psychotherapy 13 Assisted Living
90808 Facility
90816, Individual 21 Inpatient hospital
90818, Psychotherapy 31 Skilled Nursing
90822 51 Facility
52 Inpatient psychiatric
facility
Partial psychiatric
facility
96101 Psychological All All
Testing
96118 Neuorpsychological
Testing

Sample CPT codes used for physician procedure reporting
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functional terms.

Subacute onset
Acute onset
Insidious onset
Sudden onset
Severity:
Severities
Episodicity:
Episodicities
Course:
Courses
Descriptions:
Bacterial pneumonia (disorder)
Bacterial pneumonia
Legacy codes:
SNOMED: DE-10100
CTV3ID: X100H

Biomedical Informatics: Introduction and Definitions

Common Issues = Terminologies / Coding Systems - SNOMED

= The College of American Pathologists developed Systematized Nomenclature of
Medicine (SNOMED) as a multiaxial system for describing pathologic findings
through postcoordination of topographic (anatomic), morphologic, etiologic, and

© Hadi Kharrazi @ JHSPH-HPM

Concept: Bacterial pneumonia
Concept Status Current
Fully defined by ...

Isa
Infectious disease of lung
Inflammatory disorder of lower respiratory tract
Infective pneumonia
Inflammation of specific body organs
Inflammation of specific body systems
Bacterial infectious disease

Causative agent:
Bacterium

Pathological process:
Infectious disease

Associated morphology:
Inflammation

Finding site:
Lung structure

Onset:

Description-logic representation of the SNOMED-CT term “Bacterial pneumonia.”
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Common Issues = Terminologies / Coding Systems - LOINC

= Originally called Laboratory Observations, Identifiers, Names and Codes (LOINC),
the system has been extended to include non-laboratory observations (vital signs,
electrocardiograms), so Logical has replaced Laboratory to reflect the change.

Blood glucose
Plasma glucose
Serum glucose
Urine glucose concentration
Urine glucose by dip stick
Glucose tolerance test at
2 hours
lonized whole blood calcium
Serum or plasma
ionized calcium
24-hour calcium excretion
Whole blood total calcium
Serum or plasma total
calcium
Automated hematocrit
Manual spun hematocrit
Urine erythrocyte casts

Erythrocyte MCHC

Erythrocyte MCH

GLUCOSE:MCNC:PT:BLD:QN:
GLUCOSE:MCNC:PT:PLAS:QN:
GLUCOSE:MCNC:PT:SER:QN:
GLUCOSE:MCNC:PT:UR:QN:
GLUCOSE:MCNC:PT:UR:SQ:TEST STRIP
GLUCOSE™2H POST 100 G GLUCOSE PO:
MCNC:PT:PLAS:QN:
CALCIUM.FREE:SCNC:PT:BLD:QN:
CALCIUM.FREE:SCNC:PT:SER/PLAS:QN:

CALCIUM.TOTAL:MRAT:24H:UR:QN:
CALCIUM.TOTAL:SCNC:PT:BLD:QN:
CALCIUM.TOTAL:SCNC:PT:SER/PLAS:QN:

HEMATOCRIT:NFR:PT:BLD:QN: AUTOMATED COUNT

HEMATOCRIT:NFR:PT:BLD:QN:SPUN

ERYTHROCYTE CASTS:ACNC:PT:URNS:SQ:
MICROSCOPY.LIGHT

ERYTHROCYTE MEAN CORPUSCULAR HEMOGLOBIN
CONCENTRATION:MCNC:PT:RBC:QN:AUTOMATED
COUNT

ERYTHROCYTE MEAN CORPUSCULAR
HEMOGLOBIN:MCNC:PT:RBC:QN: AUTOMATED
COUNT

LOINC Code examples
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Common Issues = Terminologies / Coding Systems = RxNorm / NDC

m  The WHO Drug Dictionary is an international classification of drugs that provides
proprietary drug names used in different countries.

m  Drugs are classified according to the Anatomical-Therapeutic-Chemical (ATC)
classification, with cross-references to manufacturers and reference sources.

= The National Drug Codes (NDC), produced by the FDA, is applied to all drug packages.

= RxNorm is the results of a collaboration between the FDA, the NLM, the VA, and the
pharmacy knowledge base vendors.

Category | Property | Value

NAMES RxNorm Name venlafaxine 100 MG Oral Tablet [Effexor]

RxNorm Synonym Effexor 100 MG Oral Tablet

RxNorm Synonym Effexor 100 MG (as venlafaxine hydrochloride) Oral Tablet
CODES RxCUI 208848

umMLScul C0710468

NDA NDA020151

SPL SETID cf2d9bee-f8e3-477a-e4b4-f0e82657b7d2
ATTRIBUTES TTY SBD

HUMAN_DRUG us

PRESCRIBABLE Y

AVAILABLE_STRENGTH 100 MG
SOURCES Source Gold Standard Alchemy

Source Multum MediSource Lexicon

Source Micromedex RED BOOK

Source Metathesaurus FDA National Drug Code Directory

Source Metathesaurus FDA Structured Product Labels
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Common Issues = Terminologies / Coding Systems - UMLS
= In 1986, the NLM, began : ;
. C0004626: Pneumonia, Bacterial
COﬂSUltlng contractors to C0023241: Legionnaires’ Disease
: : C0032286: Pneumonia due to other specified bacteria
Identlfy WayS to ConStrth a C0032308: Pneumonia, Staphylococcal
resource that would bring C0152489: Salmonella pneumonia
- - C0155858: Other bacterial i
together and disseminate C0155859: Pne?.lrm:r(l:i: Zieﬂ?%ggg;':ua pneumoniae
controlled medical C0155860: Pneumonia due to Pseudomonas
. . ‘g C0155862: Pneumonia due to Streptococcus
terminologies. The Unified C0155865: Pneumonia in pertussis
Medical Language System has C0155866: Pneumonia in anthrax
C0238380: PNEUMONIA, KLEBSIELLA AND OTHER GRAM NEGATIVE BACILLI
been updated annually since C0238381: PNEUMONIA, TULAREMIC
th C0242056: PNEUMONIA, CLASSIC PNEUMOCOCCAL LOBAR
en. C0242057: PNEUMONIA, FRIEDLAENDER BACILLUS
C0275977: Pneumonia in typhoid fever
m Its principa| Component IS the 30276026: Hemophilus influenzae pneumonia
. . 0276039: Pittsburgh pneumonia
Metathesaurus, which contains C0276071: Achromobacter pneumonia
illi C0276080: Pneumonia due to Proteus mirabilis
over one mllllon_ terms collected C0276089: Pneumonia due to Escherichia coli
from over 100 different sources C0276523: AIDS with bacterial pneumonia
: : C0276524: AIDS with pneumococcal pneumonia
(IﬂClUdlng many Of thOSE that C0339946: Pneumonia with tularemia
we have discussed), and C0339947: Pneumonia with anthrax
) C0339952: Secondary bacterial pneumonia
attempts to relate Synonymous
and S_'m'lar terms from across Some of the bacterial pneumonia concepts in the
the different sources. UMLS Metathesaurus
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Common Issues =2 Terminologies / Coding Systems = UMLS (cont.)

Bacterial pneumonia

Source: CSP93/PT/2596-5280; DOR27/DT/U000523;
ICD91/PT/482.9; ICD91/IT/482.9

Parent: Bacterial Infections; Pneumonia; Influenza with Pneumonia

Child: Pneumonia, Mycoplasma

Narrower: Pneumonia, Lobar; Pneumonia, Rickettsial; Pneumonia,
Staphylococcal; Pneumonia due to Klebsiella pneumoniae;
Pneumonia due to Pseudomonas; Pneumonia due to Hemophilus
influenzae

Other: Klebsiella pneumoniae, Streptococcus pneumoniae

Pneumonia, Lobar
Source: ICD91/IT/481; MSH94/PM/D011018; MSH94/MH/D011018;
SNM2/RT/M-40000; ICD91/PT/481; SNM2/PT/D-0164;
DXP92/PT/U000473; MSH94/EP/D011018;
INS94/MH/D011018;INS94/SY/D011018
Synonym: Pneumonia, diplococcal

Parent: Bacterial Infections; Influenza with Pneumonia
Broader: Bacterial Pneumonia; Inflammation
Other: Streptococcus pneumoniae

Semantic: inverse-is-a: Pneumonia
has-result: Pneumococcal Infections

Pneumonia, Staphylococcal
Source: ICD91/PT/482.4; ICD91/IT/482.4; MSH94/MH/D011023;
MSH94/PM/D011023; MSH94/EP/D011023; SNM2/PT/D-017X;
INS94/MH/D011023; INS94/SY/D011023
Parent: Bacterial Infections; Influenza with Pneumonia
Broader:  Bacterial Pneumonia
Semantic inverse-is-a: Pneumonia; Staphylococcal Infections

Some of the information available in the UMLS about selected pneumonia concepts.
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Common Issues - Standards of Info Exchange - HL7

The purpose of a data-interchange standard is to permit one system, the sender, to
transmit to another system, the receiver, all the data required to accomplish a specific
communication, or transaction set, in a precise, unambiguous fashion.

Open Systems Interconnection (OSI) reference model: describes seven levels of
requirements or specifications for a communications exchange: physical, data link,
network, transport, session, presentation, and application.

Level 7, the application level, deals primarily with the semantics or data-content
specification of the transaction set or message - reflected in HL7 name.

HL7 is the most widely implemented health care data-messaging standard and is in use
at over 1,500 health care facilities.

Version 1.0: served mainly to define the scope and format of standards.

Version 2.0: was the basis for several data-interchange demonstrations involving more
than 10 vendors.

Version 2.2: it was approved by ANSI as the first health care data-interchange American
National Standard.

Version 3.0: is object oriented and based on a Reference Information Model (RIM).
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Common Issues = Standards of Info Exchange = HL7 (cont.)

MSH|"~&\|DHIS|OR|TMR|SICU|199212071425|password|ADT|16603529|P|2.1<cr=
EVN|A02/199212071425||<cr>

PID|/|299999"'5"M11/|GUNCH" MODINE"SUE|RILEY|19430704 |F||C/RT. 1, BOX
97 ZIRCONIA"'NC"27401 |HEND|(704)982-1234|(704)983-1822||S|C||245-33-
9999<cr>

PV1/1|IIN22"2204//|OR"03/0940"DOCTOR"HOSPITAL A||| SUR|||||A3<cr>

OBR)|7//[93000" EKG REPORT|R|199401111000/199401111330/||RMT]|[|19940111
11330|?|P030]|//||199401120930||||88-126666|A111|VIRANYI"ANDREW <cr=

OBX|1/ST|93000.1" VENTRICULAR RATE(EKG)||91//MIN|60-100<cr>

OBX|2/ST|93000.2" ATRIAL RATE(EKG)||150//MIN|60-100<cr>

OBX|8|ST|93000&IMP"EKG DIAGNOSIS|1|"ATRIAL FIBRILATION<cr=>

An example of an HL7 v2.3 ADT transaction message. This message includes the Message Heading
segment, the EVN trigger definition segment, the PID patient-identification segment, the PV1 patient-
visit segment, the OBR general-order segment, and several OBX results segments.
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Common Issues = Standards of Info Exchange = HL7 (cont.)

Zode="DRIV">
t classCode="ACT" moodCode="EVN">
<templateld root="2.16.849.1.113883.10.202.22.4.30"/>
- ¥ Allergy problem oct **
<id root="36e3e93@-7bl4-11db-9fel -0800200c%ab6" />
<code code="48765-2" codeSystem="2,16,840.1.113883,.6.1] codeSystemName="LOINC" HisplayMame="A&llergies, adverse reactions, aler
<statusCode code="active"/>
<effectiveTime value="2009@909">
<low value="2009@902"/>
<high value="2@100103"/>
<feffectiveTime>
<entryRelationship typeCode="SUB1">
<observation classCode="0BS" moodCode="EWN">

{-- ollergy observotion te e
<templateld root="2.16.840.1.113883.10.20.22.4.7"/>
<id root="4adcl@2@-7bl4-11db-9fel-2800200c9a66" />
<code code="416098002" displayName="drug allergy" codeSystem="2.16.840.1.113883.6.96") codeSystemName="SNOMED C

<statusCode code="completed"/>

ceffectiveTime>
<low value="2011@215"/>
<feffectiveTime>
<value xsi:type="CD" code="2821000@%" displayName="Adverse reaction to substance" codeSystem="2.16.840.1.11388
<originalText>
<reference value="#reaction2"/>
<foriginalText>
<fvalue>

<participant typeCode="CSH">
<participantRole classCode="MANU">
<playingEntity classCode="MMAT">
<code code="QB830PW7520" displayName="Codeine" codeSystem="2,16,840.1,113883.4,9" codeS
<originalText>
<reference value="#reaction3"/>
<foriginalText>
<fcode>
<name>Aspirin</name>
</playingEntity>
</participantRole>
<fparticipant>
<entryRelationship typeCode="SUB1">
<observation classCode="0BS" moodCode="EVN">
<templateld root="2.16.84@.1.113883.10.20.22.4.28"/>

An example of an HL7 v3 CCDA (Consolidated Clinical Doc Architecture) formatted discharge summary.
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Common Issues = Standards of Info Exchange = Others

Digital Imaging and Communications in Medicine (DICOM): The purposes of
the ACR/NEMA standard were to promote a generic digital-image communication
format, to facilitate the development and expansion of picture-archiving and
communication systems.

ASTM E1238: Standard Specification for Transferring Clinical Observations Between
Independent Systems used in commercial and reference clinical laboratories.

IEEE 1073: Standard for Medical Device Communications, has produced a family of
documents that defines the entire seven-layer communications requirements for the
Medical Information Bus (MIB)/

ASC X12, an independent organization accredited by ANSI, has developed message
standards for purchase-order data, invoice data, and other commonly used business
documents.

UCC is an ANSI-approved organization that defines the universal product code.
Standards include specifications for the printing of machine-readable representations
(bar codes).

The National Council for Prescription Drug Programs (NCPDP): have created
a set of standards to communicate medication orders and other Rx related issues.
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Common Issues =2 Usability Issues / Human Factors

Usability is defined as:

Learnability: system should be relatively easy to learn

Efficiency: an experienced user can attain a high level of productivity
Memorability: system features should be easy to retain once learned

Errors: system should be designed to minimize errors and support error detection
Satisfaction: the user experience should be subjectively satisfying

Heuristic evaluation is a usability inspection method, in which the system is
evaluated on the basis of a small set of well-tested design principles. This methodology
embodies a particular philosophy, which emphasizes simplicity and functionality over
intricacy of design and presentation.

Human Computer Interaction (HCI) is a multifaceted discipline devoted to the
study and practice of usability. HCI has emerged as a central area of both computer
science research and development and applied behavioral and social science.

Cognitive walkthrough (CW) is a cognitive task-analytic method that has been
applied to the study of usability and learnability of several distinct medical information
technologies. The method involves identifying sequences of actions and goals needed to
accomplish a given task.
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Common Issues = Usability Issues / Human Factors (cont.)
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Common Issues > Usability Issues / Human Factors (cont.)

Patient Chat ' Communication ‘
' Demo.Father ‘ CHART REVIEW  28Jul-2005 10:15 % J a ‘ o IPost'r-31
15465 05Mar1955.150) M ||| USER.DEMO I L e

o
Problem List [Active Only _v| Setas Today's POV add | Edt | Delete|

(2] Provider Narative Status Entered” Onset | Notes Modified  Provider ICD ICD Name A~

SOUC3 TYPE 2DIABETES MELLITUS Active  03/11/2000 03/11/2000 03/11/2000 25000 DM UNCOMPL/TI/NIDDM NS

. In Spite Of Regular Exercise, I'm Putting
lSUUC‘I HYPERTENSION Active  02/04/2000 01/19/1999 Client On Medication. 07/18/2005 4019  HYPERTENSION NOS -
Ico Pick-Lisls:l Display: [~ Freq Rank [~ Code [ Description Cols:[5 [2]
Adminisuative Encounter Nec Chest Pan Diabetic Retinopathy Fibromyalgias Hypothyroid
Medicine Pick List | Atypical Chest Pain Chf Diverticulosis Gallstones Ibs
gbgvn Pick List B 12Def Chronic Anticoag Dm Type 2 Unentild Gastiitis Insomnia
F’Sd:ﬁc“i List Bipolar Disorder Chronic Pain Dyshidrosis Gastroenteritis Issue Doctors Statement
Bronchitis Cuthosis Eczema Chronic Gerd Issue Of Repeat Prescriptions
Cad Copd Encounters For Unspecified Admini|_| Glaucoma Lbp
Carpal Tunnel Crohn's Esrd Headache Left Without Treatment Complete
Cerebral Palsy Depression Family Planning v Hin Malnutrition
< >
™ Show All
*Histnrical Diagnosis AddtoFPL [ Set ;pov[ Visit Diagnosis: Add |[Edt ]| Delete |
Visit Date| POV Narative ICD ICD Ni & | Provider Narative ICD ICD Name Priority Cause Injury Date | Injury Cause Injury Place | Modifie A
07/22/2005 Fractured femur 8339 Uncod DM
TYPE 2 DIABETES || A e 25000 UNCOMPL/TAI/NIDDMN Primary
07/22/2005 MELLITUS 250.00 Uncon S UNCON
07/18/2005 HYPERTENSION 401.9 Hypell HYPERTENSION 401.9 HYPERTENSION NOS Seeondasy
07/18/2005 Fractured femus 9393 Uncod E‘;":‘;‘::H - 3670  HYPERMETROPIA Secondaty -
TYPE 2 DIABETES DmUr ! emoithage
06/28/2005 \ye | 17U 2000 ncon | | >
06/28/2005 HYPERTENSION 401.9  Hypert
TYPE 2 DIABETES Dm Ur @ Chief Complaint: | broke my ankle <user.demo>
05N18/2005 \ye 1 17US 2000 jcon Vitals: WT:200 (31 kg), HT:65 (165 cm), TMP:98.7 (37.1 C), BP:120/80, PU:72, RS:16, PA:7, CXD:5 BMI = 33.3
Genital warts contracted in Viral,ct (Obesity - Class 1)
05/16/2005 \jey ham 07811 A cmi Immunizations: DTAP
12/16/2004 hypertension 4011 Benigr
an snm mnan TYPE 2 DIABETES acnan DmUr™
< >
Notifications 4 Cover Sheet 4 Triage 4 'Wellness 4 Notes 4 Services 4 Prob/POV . Orders 4 Medications 4 Labs 4'D/C Summ 4 Reports 4 Consults
— ————
USERDEMD | DEMO.CIAINFORMATICS.COM | DEMD HOSPITAL | 15Aug2005 1653
EHR navigation with no feedback on completed steps Copyright upassoc.org
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Common Issues = Value-Added

The Value of Pers

April 2012

A

health
that t
Howe David C. Kaelber, MD, STRATEGIES NEEDED
—— Sapna Shah, MS
tion T Adam Vincent, MPP
il Eric Pan MD, MSc TO SUCCESSFULLY
heh Julie M. Hook, MA, MP
i Doug Johnston, MTS
W David W. Bates, MD, M ADOPT HEALTH IT
But they do not Blackford Middleton, M
© 2008 Elsevier|

Academic and other publications on HIT value-added (mainly cost) are available but
impact on other triple aims (clinical outcomes) are still missing rigor scientific evidence...
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Resources — Books

A

ENRICO COIERA

GUIIjm‘

Title Guide to Health Informatics
Authors Coiera, E
Year 2003

Hardcover 472 pages

Publisher Hodder Arnold Publication
Language English

ISBN 0340764252
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Resources — Books (cont.)

Biomedical Informatics

| e -

Title Biomedical Informatics: Computer Applications in HealthCare and Biomedicine
Authors Shortliffe, E.H. and Cimino, J.J (eds)

Year 2014

Hardcover 1024 pages

Publisher Springer; 4t edition (2014)

Language English

ISBN 978-1-4471-4474-8

Link http://www.springer.com/us/book/9781447144731
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Resources — Web

m Associations:
®* AMIA (American Medical Information Association): www.amia.org
* IMIA (International Medical Information Association): www.imia-medinfo.org
®* HIMSS (Healthcare Information and Management Systems Society): www.himss.org
® Academy Health (HIT Interest Group): www.academyhealth.org

= Government and Non-for-profit:
® ONC: www.healthit.gov
®* CMS MU: www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms
® HL7: hl7.org
® NLM: https://www.nIlm.nih.gov

= Journals:
* JAMIA (Journal of AMIA): jamia.bmj.com
®* JMIR (Journal of Medical Internet Research): www.jmir.org
* 1IMI (International Journal of Medical Informatics): www.ijmijournal.com
® HIJ (Health Informatics Journal): jhi.sagepub.com
® ACI (Applied Clinical Informatics): aci.schattauer.de
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Resources — Web (cont.)

JAMIA | ACMI | Annual Symposium | MyAMIA (members) | Working Groups | RSS Feeds _ Q

Member Login

PROFESSIONALS. LEADING THE WAY. » Join Today | * Renew Membership | » Forgot Password

About AMIA ~ Membership ~ News & Publications ~ Programs ~ Education ~ Meetings & Events ~  Public Policy ~  Career Center ~

What's Hot: AMIA 2014 Clinical Informatics Board Review Course  EHR-2020  Interprofessional Certification

Member Advantage
oVv. 1 5-1 9, D C . Great discounts on
AMIA 2014 Annual | e

¢ @ A\

The best value for
AMIA benefits through
the end of 2015.

JOIN NOW

Did You Know  AMIA regular and student members receive deep discounts for select informatics journals v A

AMIA (American Medical Information Association): www.amia.org
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Summary

¢ US Healthcare
=  General, Cost, Triple Aims

/7

** Biomedical / Health Informatics

= Concept & Definition

=  History

=  Subdomains

= Data Sources (EHR, claims...)

= Systems (provider, payers, patients,
public/government)

= Methods (logic, probability, expert
system, NN, GA, DM, IR/NLP, BD)

/7

** Use Cases (population health examples)
=  Clinical

=  Consumer

=  Community / Population / Public
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** Drivers

= Incentives (MU, HIE, Beacon)

= Mandates (ACA-P4P: PCMH, ACO)
=  Facilitators (ONC, S&l)

** Common Issues

=  Terminologies (ICD, SNOMED,
RxNorm, LOINC, ...)

=  Standards of Information
Exchange (HL7, DICOM)

= Usability Issues / Human Factors
=  Value-Added

/7

** Resources
=  Books

=  Web (Associations, Government,
Non-profit)
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