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Overview:

1. The Current System Is Failing
– Information lapses contribute to failure; IT underpins success

2. Healthcare is “Decentralizing”
– Exacerbates information discontinuity & failure

3. Finding, Evaluating, and Using the most Relevant 
Information Becomes the New Challenge
– VA EHR Example 1

4. New Knowledge Can be a Systematic By-Product of 
Healthcare Delivery
– VA EHR Example 2

5. Information Engines Support Personalized Healthcare
– The information age potential of science realized
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To Err is Human:
98,000 Patients

The Quality Chasm:
Every Patient

“Crossing the Quality Chasm” 2001: IOM

1)  From the Industrial to the Information Age:
Some Planning Assumptions for Desired Attributes

• Safety – is Fundamental
– Goal:  Avoid Getting It Wrong

• Effectiveness – To Close to Chasm
– Expect effectiveness in maintaining & improving health, 

managing   disease & distress
– Goal:  Getting It Right . . .  Consistently

• Efficiency:
– Goal: Reduce waste; Use resources for maximal benefit

• Compassionate (Patient-Centered, Coordinated) Care
– Patient (or lay caregiver) is locus of control
– Seamless across environments
– Seamless across health & disease(s)
– Anticipates needs, rather than just reacting to them

• Goal:  Safe, Effective, Efficient & Compassionate Care
– Litmus Test:  Without the need for an advocate

54.9%
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10-1 10-2 10-3 10-4 10-5 10-6

• Airline Safety: > 99.999999

Frequency of Failures Occurring

• Airline Baggage Handling:  > 99.9999
• B-Blocker p MI:  70 – 99%
• Immunization:  55 – 94%

1)  How Badly Are We Failing?
Safety & Quality in Healthcare & Aviation
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1)  Why is Information Technology a Central Issue?

• System Failures:
– 12% of physician orders are 

not executed as written* 
– 20% of laboratory tests are 

requested because previous 
studies are not accessible.*

– 1  in 6.5 hospitalizations 
complicated by drug error**

• 1 in 20 outpatient 
prescriptions**

– 1 in 7 hospitalizations occur 
because previous records not 
available*

* PITAC (President’s Information 
Technology Advisory Committee, 2004)

** Bates & Leape, multiple references

• Safety Gap
• Quality (Effectiveness) Gap
• Compassion Gap
• Value Gap:

– Health care inflation 
• Inferior outcomes per dollar

– 31% Waste Estimated (Woolhandler, 
O’Neil, etcl)

• Un-insurance / Under-insurance
– Patients / Payors (Govt) / Providers 

increasingly concerned 
• Compromising Global Competitiveness
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2)  Information Must Link Decentralized Care . . . 

ICU

OR

ER
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2)  Ultimate Decentralization:
The “Point of Service” is the Patient

“A company has demonstrated a cellphone
in Japan that incorporates a glucometer into 
the phone. The device uses blood testing 
strip, and insulin and glucose levels can be 
viewed right on the phone. Readings are 
uploaded to an online database for retrieval 
later. No word on when this phone might be 
available in the US.”
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Every medical center has 
the Computerized Patient 
Record System . . .

Cost - $90  / pt / yr

Every medical center has 
the Computerized Patient 
Record System . . .

Cost - $90  / pt / yr

Bar-Coded Medication 
Administration
BarBar--Coded Medication Coded Medication 
AdministrationAdministration

5.85 Sigma Performance5.85 Sigma Performance
Helped hold per prescription costs virtually constant for 5 yearHelped hold per prescription costs virtually constant for 5 years (~2s (~2½½% / year)% / year)

3)  VA’s Electronic Health Record Underpinned Improvement

Walking
The Walk
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From Evidence to Practice…

Patient
With 
Need

Patient
Need
Met

Possess
Knowledge

Operationalize
Knowledge

Pneumococcal
Pneumonia
Vaccination
Indications

Measurement
Framework

+
Supporting 

Technologies
Computerized

Health Information
System

+
Accountability

⇒
System Changes

Reduce Quality Chasm
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3)  Operationalizing Knowledge through the EHR 
- Pneumonia  Vaccination Rate Improvement in VA
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Clinical Reminders for Decision-Support

Contemporary 
Expression of 
Practice Guidelines

• Time & 
Context 
Sensitive 

• Reduce 
Negative 
Variation

• Create 
Standard Data

• Acquire 
health data 
beyond care 
delivered in VA
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Pneumonia: Acute Inpatient
DRG89-90 VHA Data - Unadjusted

14.6
14.8

15
15.2
15.4
15.6
15.8

16
16.2

FY1999 FY2000 FY2001 

Th
ou

sa
nd

s
To

ta
l D

is
ch

ar
ge

s 
(b

ed
se

ct
io

n)

88
90
92
94
96
98
100
102
104
106

Th
ou

sa
nd

s

To
ta

l D
ay

s 
(b

ed
se

ct
io

n)

Acute Days Discharges

9,500 fewer 
bed days

8,000 fewer 
discharges

Despite doubling patient population, halved hospitalizations for pneumonia!
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Increased Rates of Pneumococcal Vaccination have saved 
over 6,000 lives, just among Veterans with Emphysema !

Extrapolated from K Nichols et al
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3)  QUALITY: RAND Study - Asch, McGlynn et al
Annals of Internal Medicine 2004;141:938-945

“VHA scored significantly
higher… on 294 quality metrics”
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“ . . .  Overall, VHA patients receive 
better care than patients in other 
settings”
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Ten Year Cumulative Percent Change in Costs
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VHA Cost Per Patient Avg. Medicare Payment/Enrollee Medical CPI

VHA Cost Per Patient - -0.3% 0.8% -6.2% -8.6% -6.5% -7.3% -9.1% -4.6% 0.8%

Avg. Medicare Payment/Enrollee 6.4% 14.9% 14.9% 12.8% 14.9% 25.5% 31.9% 40.4% 44.7%

Medical CPI - 3.3% 5.9% 9.8% 13.5% 18.4% 23.7% 29.5% 34.7% 39.4%

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

• VHA Cost per Patient– Total 
Medical Care Obligations 
(including MAMOE) per Total 
Unique Patients (including 
non Veterans)

• Average Medicare Payment 
per Enrollee—Medicare 
Program Benefits per 
Enrollee 
(www.cms.hhs.gov/researche
rs/pubs/datacompendium)

• Medical Consumer Price 
Index-- Bureau of Labor 
Statistics (household “out of 
pocket” medical expenses 
including insurance and co-
payments)

3)  COST-EFFECTIVENESS:

http://www.cms.hhs.gov/researchers/pubs/datacompendium
http://www.cms.hhs.gov/researchers/pubs/datacompendium
http://www.cms.hhs.gov/researchers/pubs/datacompendium
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Supporting
CARE COORDINATION

Care Coordinator
Becomes Aware that the 
Patient Is Beginning to

“Get Into Trouble,”

Proactively, The Patient
Is Called To Come Into 

Clinic  . . .

Or Visited at Home!

Before S/He “Crashes”

PERSONAL HEALTH
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• 50,000 New Orleans VA 
Patients did not lose their 
medical records, even
when they lost their 
City

• Their Electronic
Health Records 
followed them
around the USA!

• VA Mobile Clinics served
Veterans & Community

COMMUNITY HEALTH: Hurricane Katrina
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3)  VA’s Electronic Health Record Underpinned Improvement
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4)  New Knowledge as a Transparent By-Product of Care
From TRIP to TPIR & TPIP. . .

Research PracticeKnowledge
Management
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4)  Creating Discovery From Care . . .

• Vast Data Repositories as By-Product of Care
– Ubiquitous Health Data Input
– Large Data Sets (VA, Kaiser, NHS, HCA) or Interoperable Health 

Information

• Current Process:  Hypothesis and Data-Mining

• Cue from other Industries (Machine Learning)
– NSA 
– Google Searches   → Profile

• e.g. <3 searches   → Male, 35-45, blue suits, Japanese car

• Future State:  Hypothesis Generation?
• Task:  Evaluate Biological Plausibility / Clinical Relevance

• Need Work in Novel Research Methods
– Quasi-Experimental & Adaptive Designs 
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Discovery:  Seasonal Variation in Blood Pressure of 
Hypertensive Patients Returning to < 140 / < 90

3030

3535

4040

4545

5050

5555

SepSep--9898 MarMar--9999 SepSep--9999 MarMar--0000 SepSep--0000 MarMar--0101 SepSep--0101 MarMar--0202 SepSep--0202

Pe
rc

en
t P

at
ie

nt
s

Pe
rc

en
t P

at
ie

nt
s

Latest BP in the last 6 months (n=10,000 patients)

Courtesy of Dr. Ross Fletcher, Washington, DC VAMCCourtesy of Dr. Ross Fletcher, Washington, DC VAMC



December 06 23

0
5

10
15
20
25
30
35

< 70 70-110 111-149 150-179 >180
Mean Glucose mg/dl

%
 H

os
pi

ta
l m

or
ta

lit
y

2002-05

Average Mortality

0.82%  29.7%   39.5%   14.1%   15.91%           Freq
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Adjusted Odds Ratios for Mortality (2002-05) in VA ICU’s
Mean Glucose is Independently Associated 

with Increased Mortality

Odds Ratio (95% CI)

Mean Glucose (mg/dl)

111-145 146-199 200-300 > 300

Entire 
cohort 1.3 (1.2-1.3) 1.7 (1.6-1.8) 2.0 (1.9-2.1) 2.6 (2.3-2.9)

No DM 1.3 (1.2-1.4) 1.9 (1.8-2.0) 2.7 (2.4-2.9) 3.8 (3.1-4.6)

+ DM 1.1 (1.0-1.3) 1.4 (1.2-1.6) 1.8 (1.5-2.0) 2.4 (2.0-2.9)
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5)  Getting to Genomics, Proteomics &  Personalized Health Care:
Some Examples. . .

• Pharmacogenomics
– “Blockbuster” BP Drugs
– Pediatric Leukemia
– Alcohol Addiction

• Naltrexone sensitive vs. insensitive patients

• Multifactorial Pattern Recognition
– Hormone Replacement Therapy 
– Clinical Trials & Data Insensitivity

• Not just surveillance for “bad” outcomes
– Novel CTX agent & B6

– Biomarker Patterns and Personalized Care
– Colon CA met to Liver and Breast CA
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From Industrial Age to an Information Age Model . . .

• Industrial Age:
– Care is centralized; the hospital is 

prominent
• Provider-Centric

– Patient expects to negotiate 
system

– Knowledge vested in provider
(almost) exclusively

• Memory:  Try to Know Everything

– Knowledge development done 
mostly by researchers

– Mass Production
• Productivity is best evidence 

applied consistently
– Population Guideline

• Information Age:
– Care is decentralized; the point of 

service is the patient
• Patient-Centric

– System responsiveness to 
patient expectations

– Knowledge accessible to 
professionals & patients

• Skill: Know how to find 
information on anything & 
evaluate information quality

– Knowledge development 
increasingly a by-product of care

– Mass Customization
• Productivity is best evidence 

applied uniquely
– Personalized Health Care
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