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Introduction

Healthcare IT spend will top $34.5 billion in 
North America in 2014, according to TBR’s 
SourceIT Healthcare Report

Spending at large North American healthcare organizations is expected to increase to 
more than $34.5 billion across payers and providers as regulatory mandates demand 
infrastructure modernization to meet new healthcare guidelines. Technology Business 
Research Inc.’s new SourceIT Healthcare Report details how this spend will be parsed 
out across industry applications, business applications, productivity applications, 
business intelligence and analytics, database and technology, and systems 
management, as well as which vendors are poised to take the lion’s share of these 
budgets.



Introduction

Hospital / Health system expenditures 2013

EHR cost 160 M

Loss after one year 13.5M



Introduction

“In terms of what the health system is now 
doing to allay myriad staff concerns and address 
the ‘aggressive’ EHR implementation, CMO

said, ‘The staff, physicians, nurses, technicians, 
board, leadership and Vendor specialists are 
working together every day to address, prevent, 
anticipate and correct deficiencies with the EHR 
implementation and IT conversion.’ ”
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Analysis and Review

Sustainable considerations

Budget

Adequate lead time

Resources internal and external

Critical scope, design and planning

Reality, not myth based



Introduction

Intent of presentation is to invite inspection of

Beliefs Meriting Reconsideration



Technology and Costs

Belief

Adding technology, specifically IT, will lower 

the cost of care provided



Technology and Costs

Rand Health  2005

Extrapolating Evidence of 
Health Information Technology 
Savings and Costs 

Federico Girosi, Robin Meili, Richard Scoville

Sponsored by
Cerner Corporation, General Electric, Hewlett-Packard, 
Johnson & Johnson, and Xerox 



Technology and Costs

RAND 2005

“If most hospitals and doctors’ offices adopted HIT, the 
potential efficiency savings for both inpatient and 
outpatient care could average over $77 billion per year. 
The largest savings come from reduced hospital stays (a 
result of increased safety and better scheduling and 
coordination), reduced nurses’ administrative time, and 
more efficient drug utilization.”



Technology and Costs

RAND 2005



Technology and Costs

Health Affairs       January 2013 vol. 32 no. 1 63-68

What It Will Take To Achieve The As-Yet-Unfulfilled Promises Of Health Information 
Technology

Arthur Kellermann and Spencer Jones
Abstract
A team of RAND Corporation researchers projected in 2005 that rapid adoption of 
health information technology (IT) could save the United States more than $81 billion 
annually. Seven years later the empirical data on the technology’s impact on health 
care efficiency and safety are mixed, and annual health care expenditures in the 
United States have grown by $800 billion. In our view, the disappointing 
performance of health IT to date can be largely attributed to several factors: 
sluggish adoption of health IT systems, coupled with the choice of systems 
that are neither interoperable nor easy to use; and the failure of health care 
providers and institutions to reengineer care processes to reap the full 
benefits of health IT. We believe that the original promise of health IT can be met if 
the systems are redesigned to address these flaws by creating more-standardized 
systems that are easier to use, are truly interoperable, and afford patients more 
access to and control over their health data. Providers must do their part by 
reengineering care processes to take full advantage of efficiencies offered by health IT, 
in the context of redesigned payment models that favor value over volume.



Technology and Costs
J Am Med Inform Assoc doi:10.1136/amiajnl-2014-002686
The Long-Term Financial Impact of Electronic Health Record Implementation

Howley, Chou, Hansen and Dalrymple
Abstract
Objective To examine the financial impact of electronic health record (EHR) implementation on ambulatory practices.
Methods We tracked the practice productivity (ie, number of patient visits) and reimbursement of 30 ambulatory 
practices for 2 years after EHR implementation and compared each practice to their pre-EHR implementation 
baseline.
Results Reimbursements significantly increased after EHR implementation even though practice productivity (ie, 
the number of patient visits) decreased over the 2-year observation period. We saw no evidence of upcoding or 
increased reimbursement rates to explain the increased revenues. Instead, they were associated with an increase 
in ancillary office procedures (eg, drawing blood, immunizations, wound care, ultrasounds).
Discussion The bottom line result—that EHR implementation is associated with increased revenues—is reassuring 
and offers a basis for further EHR investment. While the productivity losses are consistent with field reports, they 
also reflect a type of efficiency—the practices are receiving more reimbursement for fewer seeing patients. For the 
practices still seeing fewer patients after 2 years, the solution likely involves advancing their EHR functionality to 
include analytics. Although they may still see fewer patients, with EHR analytics, they can focus on seeing the right 
patients.
Conclusions Practice reimbursements increased after EHR implementation, but there was a long-term decrease in 
the number of patient visits seen in this ambulatory practice context.



Technology and Costs

Beyond the literature, pro and con why doesn’t 
that invisible hand of Adam Smith’s drive the 
adoption?

It works for WWE and iPhones, why not 
choleycystectomies?

Docs don’t like change!

Docs are tech adverse!



Docs and Change

Belief

Docs resist change and technology



Docs and Change



Docs and Change



Docs and Change

CT scans

Oct 2, 1971 1 scan

2014 > 60 M in US alone



Docs and Change

Why the change and adoption?

What did the CT replace?
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Docs and Change

Paper to Electronic

User/operator  experience (process)

Information content (result)
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Docs and Change

RAND RESEARCH REPORT   2013

Factors Affecting Physician Professional 
Satisfaction and Their Implications for Patient 
Care, Health Systems, and Health Policy 

The RAND Corporation 
Mark W. Friedberg • Peggy G. Chen • Kristin R. Van Busum • Frances M. Aunon Chau
Pham • John P. Caloyeras • Soeren Mattke • Emma Pitchforth Denise D. Quigley • 
Robert H. Brook

American Medical Association 
F. Jay Crosson • Michael Tutty

Sponsored by the American Medical Association 



Docs and Change

Overview of Findings
We found that EHRs had important effects on physician professional satisfaction, both positive and 
negative. In the practices we studied, physicians approved of EHRs in concept, describing better ability to 
remotely access patient information and improvements in quality of care. Physicians, practice leaders, 
and other staff also noted the potential of EHRs to further improve both patient care and professional 
satisfaction in the future, as EHR technology—especially user interfaces and health information 
exchange—improves.
However, for many physicians, the current state of EHR technology appeared to significantly worsen 
professional satisfaction in multiple ways. Poor EHR usability, time-consuming data entry, interference 
with face-to-face patient care, inefficient and less fulfilling work con- tent, inability to exchange health 
information between EHR products, and degradation of clinical documentation were prominent sources 
of professional dissatisfaction. Some of these problems were more prominent among senior physicians 
and those lacking scribes, transcriptionists, and other staff to support data entry or manage information 
flow.  Other problems, including but not limited to frustrations with receiving template-generated notes 
(i.e., degradation of clinical documentation),  were described by physicians across the full range of 
specialties and practice models. In addition, EHRs have been more expensive than anticipated for some 
practices, threatening practice financial sustainability.
Quantitative findings from the physician survey generally were concordant with the qualitative findings; 
satisfaction with EHRs was an independent predictor of physicians’ overall professional satisfaction. In 
addition, having more EHR functions, such as reminders, alerts, and messaging capabilities (a potential 
marker of system complexity), was associated with lower professional satisfaction.



Docs and Change

Pediatrics Vol. 116 No. 6 December 1, 2005

Unexpected Increased Mortality After Implementation of a Commercially 
Sold Computerized Physician Order Entry System
Han, Carcillo, Venkataraman, Clark, Watson, Nguyen, Bayir, Orr

ABSTRACTObjective. In response to the landmark 1999 report by the Institute of Medicine and safety initiatives 
promoted by the Leapfrog Group, our institution implemented a commercially sold computerized physician 
order entry (CPOE) system in an effort to reduce medical errors and mortality. We sought to test the hypothesis 
that CPOE implementation results in reduced mortality among children who are transported for specialized 
care.
Methods. Demographic, clinical, and mortality data were collected of all children who were admitted via 
interfacility transport to our regional, academic, tertiary-care level children’s hospital during an 18-month 
period. A commercially sold CPOE program that operated within the framework of a general, medical-surgical 
clinical application platform was rapidly implemented hospital-wide over 6 days during this period. 
Retrospective analyses of pre-CPOE and post-CPOE implementation time periods (13 months before and 5 
months after CPOE implementation) were subsequently performed.
Results. Among 1942 children who were referred and admitted for specialized care during the study period, 75 
died, accounting for an overall mortality rate of 3.86%. Univariate analysis revealed that mortality rate 
significantly increased from 2.80% (39 of 1394) before CPOE implementation to 6.57% (36 of 548) after CPOE 
implementation. Multivariate analysis revealed that CPOE remained independently associated with increased 
odds of mortality (odds ratio: 3.28; 95% confidence interval: 1.94–5.55) after adjustment for other mortality 
covariables.
Conclusions. We have observed an unexpected increase in mortality coincident with CPOE implementation. 
Although CPOE technology holds great promise as a tool to reduce human error during health care delivery, our 
unanticipated finding suggests that when implementing CPOE systems, institutions should continue to evaluate 
mortality effects, in addition to medication error rates, for children who are dependent on time-sensitive 
therapies.
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CT

Costs: Higher

User satisfaction: Higher

Information: Higher

IT

Costs: Higher

User satisfaction: Lower

Information: TBD



Docs and Change

If change leads to operator/patient satisfaction 
(process works better)

and the process results are demonstrably 
improved (results are better)

Then most physician avidly change and adopt



Field of Dreams Syndrome

Belief

Buy the best and have the staff use 

it ….  build it and they will come.



Field of Dreams Syndrome

What if you build it and they don’t come?

“Why won’t they use what we built for them?”

Did you build what they use?



Field of Dreams Syndrome

Self  evident assertion #1:

The IT system should conform to the workflow it 
supports

The IT system should not deform the workflow it 
supports



Field of Dreams Syndrome

Self  evident assertion #2:

The IT system exists to support the care provider 
and the patient

The IT system is a utility not an end



Field of Dreams Syndrome

Self  evident assertion #3:

The IT system supports care provider by turning 
data into information for the decision maker



Field of Dreams Syndrome

Distillation of Decision Theory
Define the process
Who are the decision makers
How do they decide
Relationship of data and information
What information (if any) do they use to 

make decisions
How do they use information 
How should the information be 

presented



Field of Dreams Syndrome

Animal Farm meets IT:

Some information is more equal than 
other information

Thomas Whythorne (c. 1576) meets IT:

One man’s information is another man’s 
background noise



Field of Dreams Syndrome



Field of Dreams Syndrome

Imaging report:

“Right pleural effusion”



Field of Dreams Syndrome

Image



Field of Dreams Syndrome

Or



“ROLA” Syndrome

Belief

“There is no such thing as too 

much information”



“ROLA” Syndrome

“There is no such thing as too 
much information.” 

Commentor on
http://www.kevinmd.com/blog/2010/10/data-overwhelm-physicians-
harm-patients.html

http://www.kevinmd.com/blog/2010/10/data-overwhelm-physicians-harm-patients.html


“ROLA” Syndrome

Am J Med. Mar 2010; 123(3): 238–244

Notification of abnormal lab test results in an electronic 
medical record: do any safety concerns remain?
Singh, Thomas, Sittig, Wilson, Espadas, Kahn, and PetersenABSTRACT
Follow-up of abnormal outpatient laboratory test results is a major patient safety concern. Electronic medical records 
can potentially address this concern through automated notification. We examined whether automated notifications of 
abnormal laboratory results (alerts) in an integrated electronic medical record resulted in timely follow-up actions.
Results: Between May 2008 and December 2008, 78,158 tests (HbA1c, HCV, TSH and PSA) were performed, of which 
1163 (1.48%) were transmitted as alerts; 10.2% of these (119/1163) were unacknowledged. Timely follow-up was 
lacking in 79 (6.8%) and was statistically not different for acknowledged and unacknowledged alerts (6.4% vs. 10.1%; p
=.13). Two-hundred two alerts (17.4% of 1163) arose from unnecessarily ordered (redundant) tests. Alerts for a new 
versus known diagnosis were more likely to lack timely follow-up (OR: 7.35; 95% CI: 4.16-12.97) whereas alerts related 
to redundant tests were less likely to lack timely follow-up (OR: 0.24; 95% CI: 0.07-0.84).

Conclusions  :Safety concerns related to timely patient follow-up remain despite 
automated notification of non-life threatening abnormal laboratory results in the 
outpatient setting.



“ROLA” Syndrome

Phone Book School of IT Architecture



“ROLA” Syndrome

Phone Book School of IT Architecture
Is this the way we present information to end-
user?

Do all end-users need the same information?

Is our EHR a phone book changed from paper to 
binary?



“ROLA” Syndrome

A system that offers a binary 
phonebook of “information” won’t be 
used happily.

A binary phonebook needs a system to 
harvest data into information.

Avalanching the end user with data 
looses the signal in the noise.



“ROLA” Syndrome

Why “ROLA”



Big Data             Big Analytics

Belief

We’ve been using Big Data for 

Years



Big Data             Big Analytics

“On the cover of the Rolling Stone ….”

Dr Hook & the Medicine Show 

1972



Big Data             Big Analytics

Big Data
3 Vs

Volume each day 2.5 exabytes (1018) 
created

Velocity turnover of data

Variety sources  (GPS, social networks, 
keystroke, sensors, etc)

forms  (structured/unstructured, 
discrete/continuous, quantitative/
qualitative, internal/external)



Big Data             Big Analytics

Big Data

4th V?

Vitality content of data has 
substance, significance



Big Data             Big Analytics

Big Data

Denominator goes to 105

Data over time

Data from different hospitals in health 
system



Big Data             Big Analytics



Big Data             Big Analytics

What happens if you run analytics on Big Data in 
real time?



Big Data             Big Analytics



Big Data             Big Analytics

INTERACTIONS

Time driven When I make rounds, I will check 
on Mr Griswold

Request driven    The family asks me how Mr. 
Griswold is

Event driven The nurse calls me because his 
O2 sats are declining



Big Data             Big Analytics
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Big Data             Big Analytics

Consider IT system that
Monitors and captures patient data, internal 

and external data, structured and unstructured
Has an analytic engine running against this 

data that searches for novel relationships
Surveys for known relationships

Notifies redundantly, care providers
Provides diagnostic and therapeutic options to 
the decision maker



Big Data             Big Analytics

“Event-driven CEP (Complex Event 
Processing) is the underlying technology 
for continuous  intelligence systems in 
which computers analyze events as they 
occur instead of after the fact”

EVENT PROCESSING

Designing IT Systems for Agile Companies

K Mahni Chandy and W Roy Schulte



Big Data             Big Analytics

What would Big Analytics look like for

A patient presents to the ER with fever, cough 
and diarrhea

A patient presents with fever and cough after 
visiting his brother



Big Data             Big Analytics

This future is promising

but not promised

This future is based on 

Event Driven Architecture (EDA)



QUESTIONS



QUESTIONS

Healthcare IT (HIT) never left it’s origins as 
financial tool to get the bills to drop and track.

HIT , more to it than RFID optimizing infusion 
pump utilization

Another myth, “Go for the the quick win, grab 
the low hanging fruit (LHF)”.  LHF is usually on 
the ground rotting    


