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Informaticians have generally asked:
 “What can the computer do?”
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Two-thirds of studies on clinical 
decision support systems revealed 
improvement, but …

•  Reports are biased, 
improvements only noted by 
internal (not external) reviewers.

• Some technologies (e.g., 
computerized ordering) 
introduce more errors than they 
resolve.

• Applications rarely scaled up

With Stagnation and Problems in Results
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A transformation from “old 
computing” to “new computing:”
•  A shift in what users value
•  A shift from machine-centered 
automation to user-centered 
services and tools

 “What can people do?”

Ben Shneiderman
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“Everyone thought Health 
I.T. was about computers, 
but weʼve refined that to say 
that IT is about healthcare — 
itʼs about the experience we 
really have.”

-David Brailer, 2005

Health I.T. is About Patient Outcomes
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National Research Council Report

Computational Technology for Effective Health 
Care advocates re-balancing the portfolio of 
investments in health care IT

• Greater cognitive support for physicians, 
patients, and caregivers

• Observing user-centered design principles

• Accelerating research related to health 
care in the computer and social sciences 
and in health/biomedical informatics

January 2009
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American Recovery and Reinvestment Act of 2009
$19 Billion
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Accelerating Success Against 
Cancer
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Clifton Leaf on the Charlie Rose Show: 
April 29, 2004
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Clifton Leaf on the Charlie Rose Show: 
April 29, 2004
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565,650 deaths
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Access to preventive care

Evidence-based quality 
improvement

Support advances in 
personalized medicine

Improve federal 
coordination of research, 
treatment, and awareness

Provide new supports for 
cancer survivors and their 
families
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NCI Cancer Center 
Directors’ Report, 2006
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Economists at UIC: 1% reduction in cancer deaths = $400 billion savings
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“We can substantially reduce deaths from 
cancer just by broadening the application of 

knowledge we have today...”
Economists at UIC: 1% reduction in cancer deaths = $400 billion savings
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“E.g., No One Should Die from Cervical 
Cancer in 21st Century”
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Source: Leyden WA, Manos MM, Geiger AM, Weinmann S, Mouchawar J, Bischoff K,Yood JG, Taplin SH (2005). Cervical 
cancer in women with comprehensive health care access: Attributable factors in the screening process. JNCI, 97(9), 675-683.

Case Report: Late Stage Cervical 
Cancer
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Bradford W.  Hesse
National Cancer Institute

Natural 
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Birth Life Span
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Etiology & Progression of Cancer
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Bradford W.  Hesse
National Cancer Institute

“Moving toward a streaming, life-
sensitive medical record – where data 
are collected continuously over a life 
time.”

    -Dr. David Brailer

Monday, August 24, 2009



Bradford W.  Hesse
National Cancer Institute

Natural 
Death

Birth

Susceptibility

Life Span

Pre-initiation

Malignant 
Transformation

Control Tumor’s Behavior

Pre-initiation

Malignant 
Transformation

Evolution/
Progression

Lethal Phenotype

Death 
Due to 
Cancer

Cancer Burden

Monday, August 24, 2009



Bradford W.  Hesse
National Cancer Institute

Natural 
Death

Birth

Susceptibility

Life Span

Pre-initiation

Malignant 
Transformation

Control Tumor’s Behavior

Control its 
Behavior

Monday, August 24, 2009



Comprehensive Health Enhancement Support System 
(CHESS): Lung Cancer Support Module
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Comprehensive Health Enhancement Support System 
(CHESS): Lung Cancer Support Module
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What is the Role of Human 
Systems Integration Research?
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Improving Quality in Health Care

Deliver Care that is:
• Safe
• Effective (Evidence-based)
• Patient-centered
• Equitable
• Timely
• Efficient
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Health Information Technology: Users

Users within Healthcare
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Goal: Safety

Patient/Family    Physician/Team
•Usable design on all 
patient interfaces

•Patient as participant 
in safety management

•Systems accessible 24 
X 7

•Human factors engineering to 
prevent error

•Coordinated system of 
safeguards

•Culture of safety

E.g. Redesigned Pill 
Bottle (Target)

Error Prevention in 
Electronic Systems
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Goal: Effectiveness (Evidence-based)

Patient/Family    Physician/Team
•Informed, healthy public
•“Vital Information” 
available as needed to 
guide decision making

•Practice anchored on 
medical evidence

•Displays ensure effective 
use of data

•Health I.T. puts the right 
information into hands of 
medical team at the right 
time

Research needed on 
effective displays

Trusted, 
Reliable 
Sources
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Goal: Patient-Centered

Patient/Family    Physician/Team
•Activated, empowered 
patient

• Patient has access to, and 
control over, personal 
health information

•Care is equitable 
throughout population

•Coordinated systems of 
care 

•Personalized health care 
oriented to needs of patient

•Communication centered on 
improving outcomes, quality 
of life

Personal Health 
Record guides 
decision making

Personalized 
delivery of 
health care
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Goal: Timely

Patient/Family    Physician/Team
•Time as “currency of 21st 
Century”

•“Healing Relationships” 
over time

•Efficient balance of in-
office, out-of-office 
resources

•Clinical systems support 
work flow

•Reminder systems ensure 
that all steps are followed 
in sequence of care
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Goal: Equity

Patient/Family    Physician/Team

•“Universal Design” 
addresses health literacy 
issues 

•Communication reach 
extended to bridge 
“knowledge gaps”

•Trust is high in equitable 
systems of care

•Clinical information 
systems enforce uniform 
standards of care

•Support systems offer 
culturally sensitive linkages

How can information systems be used 
to ensure high quality delivery to all 
segments of population?
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Goal: Efficiency

Patient/Family    Physician/Team
•Focus on relationship 
minimizes unproductive 
interactions

•Information is available 
as needed

•Connective technologies 
improve support among 
caregivers

•Coordination between 
systems is reliable and 
seamless

•Efficiencies in delivery 
improve cost-effectiveness

How can information systems be used 
to deliver interventions in cost-
effective ways?
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Closing Thoughts
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§ Chantler, Cyril. The role and education of doctors in the delivery of health care. Lancet 1999; 353:1178-81.

“Medicine used to be simple, 
ineffective, and relatively safe.

Now it is complex, effective, and 
potentially dangerous.”
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Bradford W.  Hesse
National Cancer Institute
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People & Technology: Sociotechnical Design

Technical systems have social consequences

 Understand how people and technologies interact
 We don’t design technology, we design sociotechnical systems
 Social systems have technical consequences

Early evidence is riddled with failure in 
delivering on quality objectives through 
Information Technology solutions alone
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Engineering Support for the “Activated Patient”

The “Activated Patient” from the Chronic Care Model 
(Wagner, 2004)*

*Source: Wagner EH. Chronic disease care. Bmj 2004; 328(7433):177-8.
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How can the methodologies of HSI be 
marshaled to improve system design?
Can we elevate all “software maturity” 
processes in HIT to include HSI?
Is medicine different from other sectors; 
will models for elevating HSI in other 
sectors work in medicine?
How do we fund HSI work in medicine 
and informatics?
Can we influence design before norms 
crystallize?
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