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¢ Expand Universal Service Funds to include funding for broadband service and

hardware (e.g.. PCs) and target in-home health care applications in determining the

most efficient incentives for adoption.

e Subsidize broadband service and hardware for individuals suffering from chronic

disease and/or aspiring to retain independent living in their homes consistent with

FCC Lifeline requirements.

e Collaborate and leverage existing resources and ARRA funding in order to connect

more sites and lower costs. Through interagency coordination with HHS, Department

of Commerce, Department of Agriculture, Food and Drug Administration, Veterans
Administration, and the Indian Health Service, comprehensive connected health plans
for specific communities that rely on broadband networks to drive access and value
could be developed. This funding process could be streamlined to build a community-
wide public sector network. Additionally, the NT1A and RUS Broadband Technology
Opportunities Program (BTOP) otfering broadband funding for education and health
care should be linked with the current funding to provide a seamless network in rural

areas.

¢ Implement coordination between the FCC and the USDA’s RUS as the Pilot Program

is made permanent, particularly with respect to RUS’s Distance learning and

Telemedicine (DL T} Program. The Pilot Program and DLT Program share the goal of
bringing telecommunications technologies and health care opportunities to rural
America. To that end, the DLT Program provides grants, loans, and loan-grant
combinations to encourage and improve telemedicine services and distance learning in
rural areas. For many Pilot Program recipients, the DLT Program may be a much-
needed complement to the Pilot Program funding that presently is geared toward
broadband deployment. DLT Program funds may be used for the purchase of user
equipment, including video-conferencing and teleradiology equipment. Together, the
Pilot Program and DLT Program can work to provide connectivity and equipment to

rural health care facilities.
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o Expand the Pilot Programs to include remote health care monitoring by providing

health care technology solutions for elderly, disabled, and homebound patients, and

those with chronic diseases. Rural and underserved patients should receive remote

health care that is real-time and rich in detailed feedback, as well as education and
instruction to enable more patient responsibility. Remote monitoring of patient vital
signs by virtual clinicians also supports independent living for the elderly and disabled
in their homes, using home sensors to detect falls, monitor medications, and even
provide reminders to turn off the stove. These “smart homes™ allow seniors to age in

their homes, increasing well-being and avoiding the costs of institutionalization.

o Adopt the RHCPP on a permanent basis, as this would be an important building block

toward rural broadband deployment. [t would target an important rural constituency

and create an important test bed for future developments.

e Allow health care providers to use Pilot Program funds for wireless broadband

devices, as the use of these devices by health care providers will improve productivity
and quality of service to homebound patients. Mobile health care workers, such as
visiting nurses, are a vital part of the rural health care system. The possibilities for
expanding care to unserved and underserved populations through mobile phones,

laptops. and sensory devices are substantial.

o Expand the broadband capability for home-based patients, transitional care settings,

and other community-based health care organizations by providing mobile wireless

connectivity to community based clinics and institutions including hospital and long
term care centers, in order to extend the continuum of care. For example, once the
patient is dismissed from the hospital, the patient records and care plan travel from

rehab to home aided by a community wide wireless broadband network.

¢ [Jse ARRA broadband stimulus and other funding to ensure ubiquitous usage of

modern broadband networks that will enable health care applications, especially in
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rural areas. This will improve America’s health care by ensuring more Americans
have access to modern broadband networks, and by extension, to interoperable
personal telehealth systems. Broadband can provide new services for the rural patient
who faces the barriers of time and distance in accessing the scarce supply of rural
hospitals. physicians, and other health care services. These patients are often best
served by house call doctors using physician broadband-enabled devices and home

case remote monitoring.

6.0 Conclusion

Intel strongly believes efficient investment into the broadband infrastructure for health IT
needs to be made, but simultaneously, the Federal Government needs to develop a policy

across agencies to take health IT to the next level of care delivery.

Only by incorporating technology, including telehealth and remote patient monitoring, into
every day health care delivery will the potential of these technologies be realized. Developing
pilot programs through grants and demonstration projects is a worthwhile exercise because of
the data yielded concerning outcomes and best practices, but such a strategy does not
maximize the reach and the benefits of telehealth and remote patient monitoring. Because
Medicare cuts across the health care sectors, developing a tederal reimbursement policy is key
to incorporation of these technologies and further innovation that can benefit quality of care,
patient outcomes, and reduce spending. Medicare reimbursement policy could serve as a
strong and significant driver in the adoption, integration, and further innovation of telehealth

and remote patient monitoring.

Finally, in the further development of health [T, a more coordinated approach within the
Federal Government is needed to reduce duplicative efforts and to move away from a
patchwork of pilot projects. Within the U.S. Department of Health and Human Services, a
myriad of agencies and offices promote telehealth and remote patient monitoring within their
individual missions. Within the Department of Defense, DARPA, plays a role in developing

these technologies. The Veterans Administration has provided important data conceming the
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use of these technologies. The FCC through its Universal Fund also plays a significant role in
this arena. As these comments illustrate, the Indian Health Service within the Department of
the Interior could also serve a role in the broader adoption and use of telehealth. Yet there is
no cross-cutting means of communications for these varied agencies, offices, and programs to
share information about the data their investment has yielded, nor are there efforts to ensure
that initiatives, when possible, are complimentary. The investment by each agency of the
Federal Government is important and crucial, but to move beyond the pilots a coordinated
approach would spur the broader adoption and integration of telehealth and other expanded

health 1T applications within the broader health care delivery system.
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Case Study - Banner Estrella Medical Center: Determining the Benefits of
Care Transformation and IT lmplementation'

Introduction

Banner Estrzlla Medical Center (BEMC) i Phoenix. Arizona is a 172-bed hospital that
opened in February, 2005. W is a new hospital in a new location, not a replacement facility.
BEMC is owned by Banner Health, a nonprofit health care system. Banner Health's teadership
decided to use the planning and design of Banner Estrella as a “conduit to transform how we
deliver care throughout the organization, We would use the rollout of HIT (Health Information
Technology) as a way to fundamentally examine and revamp how Banner delivers care at every
hospital, looking for best practices and standardization.” (Warden and Van Norman 2006)
Banner Health functions as a single operating company rather than a holding company for
hospitals operating under their own principles, operating structure and support systems. The
health system began to plan a new care fransformation design, with technology at the core.
lmplementation at each location would be completed by Dec. 31, 2008,

“Banner Lstrella 13 our prototype and test bed. Now, when [ talk with the other
hospitals, [ don’t have to ask themn to take my word fur anything, [ say: The
benefits are real - go see them. Go talk to your counterpart at Estrella. Care
transformation is not just a concept any more.” (Judy Van Norman, System
Director, Care Transformation, Banner Heakh) (Intel 2067)

The Care Transformation effort is & multi-year pln that will cost more than $100 million
for the entire Banner Health systemn, It utilizes enabling technology such as clectronic medical
records, automated alerts, and Computerized Physician Order Entry (CPOE) to transform patient
care into safe processes that ean be executed with fittle variation. The principal software is
Cerner Millenmium® , a product of the Cemer Corporation, which provides sottware to the
healthcare industry (www.cerner.com).

Banner Hezlth

Based in Phoenix, Banner Health 15 a nonprofit health care system with 20 facilities that
offers an array of services including hospital care, home care, hospice care, nursing registries,
surgery centers, laboratories, and rehabilitation services. These facilitics are located in seven states
- Alaska, Arizona, California, Colorado, Nebraska, Nevada, and Wyoming. Banner has 3,065
licensed acute hospitals beds, employs over 25,000 employess, and has $3 bilhon & anrual

' This case was prepared by Roger Kropf, PhD, Professor of Health Management in
NYU's Wagner Graduate School of Public Service, for publication in Roger Kropf and Guy

Seaki, Making Information T logy Work: Maximizimg the fis for Health Care
Orpanizatigns (Chicago: Heakh Forum/AHA Press, 2007). www.nyu. edu/classes/kropf

Copyright (¢} 2097 by Roger Kropf, PhDD, |
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revenue. (www bannerhealih.com)

Banner Health was created in 1999 by the merger of the former Samaritan Health System
of Phoenix, Ariz., and the Lutberan Health Syster of Fargo N.D. 1ts hospitals range in size from
600-bed Banner Good Samaritan Hospital in Phoenix to 30-bed facilities in Wyoming and
Nebraska.

Care Transformation

Care Transformation is the combination of technology, process re-design, evidence-based
best practices and the cultural transformation necessary to make the adoption successful. Banner
Health mvolved 30¢ clinicians from across the organization in identifying and standardizing best
practices. Barmer used culture change, workflow redesign and technology to implement them at
Bamer Estrella.

Each hospital employs & care transformation deployment manager. All of them are nurses.
That person serves as the peoject manager for care transformation at their hospital. Half of their
time i3 spent at the corporate lkevel.. The other half 15 spent coordinating and managng the roilout
of care transformation at their given hospital. Work re-design is supported by a group of
management engincers’. Each hospital maintains a deployment council, made up of department
managers and executives. “The counctl operates as the facility's care transformation sponsar,
charged with training, comnwmnication and ultimately encouraging accepiance of the new methods
and standardization.” (Warden and Van Norman 2006)

*Making a success out of Banner Estrella was vital. Other Banner hospitals wovld
e what success looked like there, and quickly be able to make the connection
about the mportance and necessity of care transformation. While it's easy to
naysay something in the concept stage, it's much more difficult to turn down a
proven product or method. Tt's nearly impossible to say or to believe something
doesn't work when, i fact, it does work.” (Warden and Van Nommnan 2006)

Objectives for the redesign mclude (Warden and Van Norman 2006):

. Fewer hand-offs and work qucucs

. Intuitive systemn development to promote ease of use
. One set of screen formats and data defintions

. One set of consistent core reports across facildies

. Standard system ourputs across faciltties

? Management Engineering is the name commonly given to the industnal engincering
disciphine when it is applied within healthcare settings. (HIMSS)

Copynght () 2007 by Roger Kiopf, PhD. 2
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To revamp Banner's care, the team assembled from across the system redesigned 92
processes in 1} key areas {Warden and Van Nerman 2006) :

. Care management

. Clnical documentation

' CPOE

. Document imaging

. Emergency services

. Medication administration
. Obstetrics

. Orders managerment/nursing orders
. Pediatrics

. Scheduling

' Surgery

IT And Care Transformation

Banner Health had been using IT to improve clinical practice. A group began worlang m
1994 at Good Sarmaritan Regional Medical Center to develop a method of reducing injury from
Adverse Drug Events (ADEs) using the decision support capability of Cerner’s Discern Expert
information system. (Raschke, et al. 1998)

The Information Technology (1T} implemented at Banner Estrella included an mpatient
and Emergency Department Elecironic Medical Record (EMR), Computerized Physician Order
Entry (CPOE) and decision-suppon software (DDSS), and Picture Archiving And Commumications
Systems (PACS).

Banner Health wanted to implement “real-time™ decision support for ¢lini¢ians. In the two
vears preceding Barmer Estrella’s opening, Banner clinicians and informaticisis! analyzed
workflow and mapped Banner’s needs to the capabilities of Cerner Millenmium®
and other [T applications. Nurses configured the nurses’ portion of the EMR. Physicians reached
consensus on evidence-based order-sets.

To develop order sets, Banner convened a physiciza advisory council, The group,
comprised of a representative from ¢very medical specialty offered, created approximately 120
cross-team order sets for Banner Estrella's launch. The order scts included a wide variety of

* Adverse Drug Event (ADE) - An adverse event invalving medication us¢. Examples:
anaphylaxis to penicillin, major hemorthage from heparn, aminoglycoside-induced renal failure,
agrapulocytosis from chloramphenicol. (Agency for Healthcare Research and Quality}

* An’informaticist’ applies information technology to a specific disciplme.

Copyright {c) 2007 by Roger Kropf, PhD 3
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common diagnoses and procedures. “What guickly became apparent was the need 10 consolidate
around specific drugs, specific doses and balancing order scts so that the vast majority of what a
physician would need would be readily available. The vaiuable inpmt from the council meant the
carc transformation team would begin from the start with guidelmes championed by cur
physicians.” (Warden and Van Norman 2006}

The care transformanon team crcated a systern where data elements, documentation and
applications were buill and standardized with naming conventions, forms, flowsheets and screen
formats for all Banner hospilals. While physicians can utihize the order sets, they are not
mandatory. They are mtended to expedite the ordering process.

Banner Estrella has a new medical staff. Some physicians applied for medical staff
membership while others were recruited. The medical staff bylaws for Banner Estrella were
intentionally writien to require that physicians use CPOE and receive system training. Physicians
who utilize CPOE for less than 85% of their orders ace asked to have 2 discussion with the Chief
Medical Officer. “Rather than forcing them to sign off on it before their first day, however, we
spent countless hours working for physicians' approvai and belief in the care wansformation
vision.” (Warden and Van Norman 2006)

“Within 6 months of opering, we could have had physicians try to de-rail t. We
tried to get physician champions to buy-in. It was taking them more time, but we
asked them to wait and sce the benefits. More and more people bought inte it.
They bave to be willing to spend the 1ime 10 learn how to use the system.” (Charlie
Agee, Chief Medical Qfficer, Banner Estrella)

Benefit Determination

Together, staff from Bannet Health, Cemer and Intel examined data redating to key
performance indicators for 1he operational period January-June 2006, the most recent period for
which data was available. They used the Intel Heakhceare IT Economic Model

(www, intel. comvhealthcare/healthit).

The benefits study will be used to sustain the mementum as Care Transformation is rolled
out across the other facitties. The study fulfills a promise to the Board of Directors to do an
analysss of the benefits received. Those who are oriented to the “bottom line” also want to know
what effect Care Transformation is having. Those who believe that there are better department-
specific IT solutions need to be convinced of the bencfits of an integrated [T architecture.
“Mongetizing benefits is important because money is a cormnon langoage, but the real reason we're
doing this is to improve patient care.” (Van Norman)

Banner Heahh also needs to know if this model 1s working before it is replicated for all its
hospitals. Improvements can also be made m the systems operating at Banner Estrella. New
features are piloted at Estrella before they are rolled out to other facilities.

Copyright (c) 2007 by Roget Kropf, PhI>. 4
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Since they couldn't do “before and after” analysis of a new hospital, the team compared
BEMC to a “virtual hospstal” based on the weighted average of eight Banner Health hospitals that
had not fully mplemented care transtformation. The eight Banuner hospitals were selected because
they were of sunilar bed size as Banner Estrella or larger. A hcart hospital was excluded because
of the differences in services provided. Six of the eight hospitals were already using Cerner
Millennium® in 2005, but nong of them had implemented CPOE.

The team looked at 10 key indicators, and wdentified up to 2.8 million in financial
benefits for the six-month peried by calcudating the difference between BEMC and the “virtual
hospital”. The result showed (Intel 2007) :

. Lower Average Length Of Stay (ALOS)

. Lower overtitne expenditure per 1,000 admissions

. Lower drug expenditure per 1,000 adjusted admission {adjusted for case mix}

. Lower form expenditure per 1,000 admissions

. Lower document storage costs per 1,000 admissions

. Greater avoidance of costs for treating adverse drug events per 1,000 acute admissions

. Fewer medication-related malpractice insurance clims per 1,000 acute admissions

. Fewer days in Accounts Receivable

. Fewer nurses leaving voluntanly within the first year of employment

. More Emergency Departonent visitors treated (because fewer patients left without
treatment)

The greatest “bottom ling” mmpact resulted from mprovements in ALOS, a drop in the
number of patients who left the Emergency Department without treatment (LWOT), pharmacy
cost reduction and ADE avoidance. {Figure 1}. ALOS, adjusted for case mix, was 7 percent lower
than at the virtual hospital, and pharmacy costs, also case-mix adjusted, were 18 percent lower.

The financial effect of ALOS reduction was measured by the variable cost per day
avoided. ADE avoidance was measured by determinmg the number of alerts sent or “fired” by the
system and the number of changes that were subsequently made 10 orders. Banner Health had
been using this technology since the 1990s. (Raschke, et al. 1998). The benefit is the incremental
improvement in how ¢ften o physician changes an order after an alert. Compared to facilities that
had front-end pharmacy alerts in place but did not have CPOE, BEMC had 84 percent more
therapy changes per 1,000 acute admissions, helping BEMC avoid the cost and resources (and its
patients avoid the time and pam) of treating potentiat complications. The dollar valee of an
avoided ADE is assumed to be $4000, based on prior studies done elsewhere.’

’ Including a study by Bates and his colleagues. “The additional length of stay associated
with an ADE was 2.2 days (P=.04), and the increasc in cost associated with an ADE was $3244
(P=.04). For preventable ADEs, the inereases were 4.6 days in length of stay (P=.03) and 35837
in total cost (P=.07), After adjusting for our sampling strategy, the estimated postevent costs

Copyight (¢) 2007 by Roger Kropf, PhD. 5
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Other benefits contributmg to the $2.8 million in financial benefits for the six-month

period:

. Overtime expense was 5 percent lower

. Forms costs were more than 40 percent less.

. Bills spent a day less in Accounts Receivable, allowing quicker payment.

. Retention of nurses in their first year of Banner employment was higher, reducing hiring
and training costs.

. The cost of medication-related malpractice insurance claims per 1,000 acute admissions

(adjusted for cose mix} was 72 percent lower.

Some effects of changes could not be measured because of the limitations of exsting data,
For example, the time accounting system doesn’t allow for the determination of nurse overtime
related to documentation. While interview datu suggested that the new systems were shortening
documentation time, that specific effeet couldn’t be accurately measured.

Bottom Line Impact

The $2.8 million wcluded only savings that would have an effect on the “bottom line”,
defined as Earnings Before Interest, Taxes, Depreciation and Amortization (EBITDA). With the
exception of addinonal revenue in the ED, the benefits were achieved by avoiding costs (e.g.,
overtime and document storage).

The type of payment for an episode of care affects whether oc not a hospital financially
benefits from a change. For example, shortening the length of stay of a Medicare patient would
reduce the hospital's costs but not decrease revente, since payment is made on an all-inclusive
case rate based on DRG. Shortening the kength of stay when the hospital ts paid a per diem rate
would lower both cos(s and revenues. To adjust for the type of payment, a “bottem line” change
was cakculaied for each benefit (Figure 1)

Per diem reimbursement is approximately 59% of Banner Estella’s revenue. The remaining
41% of revenue is per case payment or capitation. Only 41% of the total savings from items
relsted to ALOS was therefore included m the “bottom line change” (Figure 1). Savings from
docurnent storage cost reduction, medication-related claims avoidance, days in AR reduction,
nurse retention, and fewer ED Left Without Treatment (ED LWOT)} were considered to be
unaffected by length of stay and were not adjusted. '

Case-Mix Adjustment

attributable to an ADE were $2395 for all ADEs and $4685 for preventable ADEs.” (Bates, Spell
and Cullen 1997)

Copyright (¢} 2007 by Roger Kropf. PhD. 6
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BEMC is a new facility that docs nol have some services, including specialized pediatrics.
It is also a Level 2 and not a Level | Trauma center. The demographics of the community result in
both a large elderly population and a significant number of births because of the number of young
families moving into the hospital’s service area in the West valtey, a growing area of Phoenix.
Differences in the case-mix of patients at BEMC and the “virtual hospital” could partially explain
the differences n costs. Case-mix adjustment was used to attempt to compensate for dilferences
m the types of patients seen. Figure 1 shows values with and without case-mix adjustment (CM).

Some cffects are assumed to be senskive to differences in case-mix. This includes ALOS
reduction, pharmacy cost reduction, and medication-related claims reduction. An adjustment was
made to account for differences m the case-mux al Barmer Estrella and the 8 hospitals used to
create a “virtual hospital”. CMI adjustment was done for medication-related clams reduction
with the assumption that more severe cases result in higher lability claims.

For phartnacy cost reduction and medication-related cost reduction, the following case-
mix adjustment method was used. The data for Estrelta was divided by its Case-Mix Index. The
dara for each of the 8 hospitals was also divided by its CMI. A weighted average of the resulis for
the 8 hospitals was calculated using admissions (i.¢., data for ¢ach hospital was multiplied by the
percent of total admissions for the 8 hospitals ar that hospital). For ALOS reduction, case-mix
adjustment was done DRG-by-DRG. The ALOS for each DRG at Banner Estella was determined.
This was compared to the ALOS at each of the other § hospitals.

Adjusting for ¢ase-mix and considering only “bottom line” impact, the benefits were
estimated to be $1.3 million for a six-month period or $2.7 milbon annually. The total savings
without ALOS Reduction is presented in Figure 1. Exeluding ALOS reduction lowers the savings.
Banner Health wanted a high and low estimate of benefits.  Results are also shown when the
compatison is restricted to only Arizona hospitals, which results 1n a higher benelit estimate.
{Figure 1) Because of the regulatory and pricing environment specific o Arizona, Banner
wanlted a scparate estimate using data only for Arizona hosptals to create the virtual hospital.

Extrapolating to Other Facilities

The benefits study was undertaken to estimate the bencfits fom Care Transformation at
Banner Estrella. Other Banner facilities may see higher or lower benefits. A major risk in
extrapolating the results at Barmer Estrella to other Banner hospitals is whether physicians will
utilize CPOE, a requirement for getiing medical staff membership at Banner Estrella.
Transitioning away from the paper chart may also have to happen incrementally because of the
comfort level of stafl with using paper. The benefits may be achieved more slowly. “lmplementing
Care Transformation at existing hospitals is like re-wirng cars when they are running” {Van
Norman)

The larger volume of patients at other Banner hospitals will result i ligher total dollar
benefits. Banner Estrella also has a higher proportion of per diem payment. Hospitals with a
Copyright (¢) 2007 by Roger Kropf, PhD. 7

- vitl -
LEGAL(2/31672476v ]



EX PARTE FILING

higher proportion of per case payment (for example, a larger Medicare population) would see
greater bottom-line savings,

Why Are Benefiis Received?

Banner Health is attempting to transform how care is provided. IT has enabled the
changes to varying degrees, No attempi has therefore been made to separate the effect of changes
in how care 18 provided (e.g., changes m workflow, use of order sets) from functions available
through IT {e.g., aviomated alerts, decision support for erdering). Nor has any attempt been made
to isolate the effects of Banner Estrella’s innovative architecture and services. {Banrer Health)
(McGuigan 2006)

Some benefits are easy w explain, Bills spent a day less in Accounts Receivable, allowing
quicker payment. Simce the medical record i on-line, the medical coders in billing don't have to
wait until a paper record reaches them to start their work,

To understand what changes were occurring, interviews were conducted 10 understand
how staff, including physicians and nurses, viewed the changes. [nterviews also identified multi-
disciplinary workflow benefits. The interviews focused on the work flow fot thai person. The
interviews revealed other data that should be acquired to augment the mitial data request, The
results suggest the reasons why the benefits were received. Some of the results are organized
below by type of benelit.

ALOS Reduction

Physicians say the tools help them do a better job for their patients. “Your brain can
remember most things most of the time. When you have a systemn, that system prompts you for
the correct medications, doses and frequencies, it takes care of a lot of the rote memory work, It
frees up brain cells 50 you can use your clinical acurnen more creatively to optimize the care of
this particular patient.” (Charlie Agee, MD, CMO, Banner Estrella) (Intel 2007)

BEMC clinicians say the IT-rich Banner Estrella environment and the cross-enterprise care
transformation process toster a more holistic, tcam-griented approach to patient care - one they
believe improves outcomes and enhances job satisfaction. “Physicians, murses and ancillary
services at Banner Estrella are more tightly integrated. We all have a better understanding of how
we impact each other. It’s a whole different mad set, and very beneficial for the patient ™ (John
Placko, RPh, direetor of pharmacy, Banner Estrella} (Intel 2007)

Clinzcians collaborate more effectively in real time. “In the paper world, there’s ONE
chart. With the EMR, we can have a hospitabist, a rediologist and a consultant all looking at the
chart at the same time, to improve on outcomes in a quicker fashion. You can also sit down with
the patient, use a tablet or a computer on wheels 10 show them their radiological studies in real
time, and make decisions together right at the bedside.” (Charlie Agee, MD, CMO, Banner

Copyright (2) 2007 by Roger Kiopf, PhD, 8
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Estrella) Everyone from respiratory therapists to dietitians can engage with ke patient sooner and
be a betier informed partner i patient care. (Inicl 2007)

ADE and Pharmacy Cost Reduction

“Orders are dispatched with more immediacy because of the technofogies. They're
more likely to be the right orders because physicians are following evidence-based
order seis, and they’re alerted to any incompatibibities or allergies. Test resulis
come back fastec because we've removed the delays that are inherent in a paper
system, Handwriting errors and unapproved abbreviations — both big sources of
error —arg elimmated, And when treatment guidelines change, we can embed it
into the system and change our practices quickly.” (Joel McAlduff, MD, system
director for medical infarmatics and clinical irmovation, Banner Healih) (Intel
2007)

Pharmacists don’t have to seratch their beads trying to figure out what the doctor has
written. “They're free 1o focus on what's going on with the patient and the appropriateness of the
therapy. That reduces errors and generales savings in the long run, and enables pharmacists to
make a more valvable contribution.”(John Placko, RPh, director of pharmacy, Banner Estrella)
Pharmacy costs have abo been mnpacted by process changes and by the standardization of care-
sets, among other factors. “Care sets help reduce invenfory costs because we’ve reduced the
number of items we need 1o order.” (Placko) (Intel 2007)

Data on orders and alerts can be used to avoid ADEs. The Food and Drug Administration
had recently placed an alert on the use of the drug promethazine in patients under the age of 2,
due W respiratory depression. Banner Health pharmacists were not overly concerned, as they
were under the impression that the medication was rarely used by physicians for this age group. A
quick search of the Cemer Millennium® database at Banner Estrella and another Banner hospital
revealed seven uses of the drug. Within hours a rule was wnitten alerting physicians to the FDA’s
waming on promethazme orders {or patients under the age of 2. Days late, an audit of that
specific alert determined the rule “fired” (appeared to the physician on the screen) six times, and
in all six cases the physician cancelled the ordes. This is example of what Judy Van Norman calls
“hard-wiring”. The change doesn’t rely on the memory of chnicians or the actions of
admmistrative and clerical staff.

“Without this technolegy, Banner could not have disseminated the alert so
quickly, or known if it was acted upon. Physicians can immediately make a change
where appropnate, before the initial order transaction occurs, whereas in non-
CPOE facilities, a pharmacist would have to track down the ordering physician to
relay the information.” (Warden and Van Norman 2006)

Nurse Retention and Overtime Reduction

Copwight {c) 2007 by Roger Kropt. PhD. 9
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Nurses see care transformation as & tremendous resource to make them better, more
cthicient nurses. “Because of the EMR, nurses have the whole picture. They can develop a better
plan of care and intervene more effectively for their patients because they’ve got all the
inforrnation at their fingertips. When a patient is admitted from the Emergency Department, the
floor nurses are better prepared for them because they can see the information that's already been
collected. They can utibze resources more effectively and move the patient along in their recovery
more guickly. If they call 4 physician, they're not scrambiing to find the chart when the physician
calls back.” {Diane Orexler, RN, Chief Nursing Officer, Banner Estrells) (Intel 2007)

Nurses also say they can manage their time more effectively, which relieves stress and
enhances care. “Nurses have time to develop more empathy with the patient. They can listen more
closely without feeling stressed out because they're not getting their charting done. 1t’s a
wonderfu] feeling.” ( Debbic Carter, RN, Deployment Manager, Banner Estrella). (Intel 2007)

Lesseons Learned

Judy Van Norman believes it is important to do a bene it study to support the case for
large mvesiments like an EMR, even when we mtuitively feel it is the right thing to do. However,
itis difficult to determine the cause of the benefits when there are so many other changes going
on as w¢ try to unprove quality and patient safety. It’s important 1o have the anecdotal data to
give you confidence that you are lookmg mn the right places for the benefits. If chnwians tell you
that the system is nol creating a collaborative environment and that they hated using 11, you'd
have to look at the measured benefits with skepticism,
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Figure I: BEMC Final Set of Findings
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White Paper  The Velue of Hesltheare IT (HIT) A Practical Approech to Distussieg
and Megzuring the Benefits of HIT Ivestments

Executive Summary

The Intel® Healthcare IT (HIT) Value Model provides an industry-tested approach
0 discussing and measuring the benefits of HIT investments, with s focus on
quantifiable benefits that produce a financial impact. The Velue Model offers an
intuitive strategic framework and reusable calculations to identify measurable
changes In healthcare business metrics that we call value diais. Value dials include
quality of care, cliniclan satisfaction, clinician productivity, reveriue enhancement,
tost optimization, patient access and more. Use of the HIT Value Model can help
healthcare institutions:

» Make more data-triven Investrment decisions
» Manage HIT-enabled change more effectively
= Evaluate the impact of HIT-based initiatives
« Build support for HIT adoption

Organizations that have used the model have identified significant financial benefits
from their HIT investments. Banner Health, one of the largest U.S. nonprofit healthcare
systems, found that its comprehensive, HIT-enabled care transformation Inftiative
delivered an annual bottom-line impact of USD 1.6 million adjusted for case mix.'

Intel offers program resources 1o assist healthcare organizations In applying the

HIT Value Model a5 part of its mission to remove roadblocks to the effective use
of healthcare information technology. Contact your Intel representative to leam

more and see a demonstration.

1Prg-tax cavh flow or Earnings Sefore interest. T Deprecigtion and Amortieation (ESITDA)
L] Sauings dd nort consider nlrapUCtus (o5t
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The Valuz of Healtsgars IT (HITE A Prectical Aoprosch fo Discussing
#rd Meguring the Banefits of HIT Iuestments

Introduction

EX PARTE FILING

Information Technology for an Information-Based Enterprise
From patlent records to clinical reference materials, healthcare runs on information
But while HIT adoption rates are rising, healthcare continues to lag other information-
intensive industries In using IT to achieve strategic business objectives.

These a5 many masons for this. Inchuding
cultural resistance. comoeting priorities and 2
percaption that IT deployment s fraught with
difficultizs. Adding to the mix Is 2 lack of tlesr
Information on the costs & benefits of HIT
Do HIT Imgstments improve the delivery of high-
quality, cost-efficient healthcam ssrvices
and dellver fingncial bensfits to hospltal:
and physiclans?

For declsion makers whe stll view IT 33 8 cost
ceiterasther than & vslue gensnstor, the lack of

Percent of Revenues Spent
on IT by Industry [ n

LEGALO02/31672476v1

tlear answer 1o this question can lead to
delays or auoidance of HIT lnvestments. Faced
with a choice of funding revenue-generating
medical equipment or an HIT inftiative whose
Impexts seem uncertain and whose deployment
often Inualheass hard work and culture change, many
understandably invest In the former. Yet given
riging demands gn healtcare systems around
1he world and competitive pressiees on many
U5, hospitale healthtare wgently nesds the
improvements HIT can enable.

Toures: Lewin Group Foremsr Ressach
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White Paper  Thes Vsbue of Healthcars IT (HITE A Practkcal Aoproseh to Discunsing
and Megsuring the Benefits of HIT huestments

An Industry-Proven Approach to
Discussing IT Value

Healthcare IT investments Intel's Digital Health Group Is collaborating with healthcare leaders worldwide to

should address core remove roadblocks to successful adoption of healthcare IT. As part of that commitment,
objectives focused on we're sharing 3 free model, simple yet powerful, for discussing and measuring the value
WOy Gy Sefniuty of HIT investments.

of high quality. efficient

healthcare services. The Intel HIT Yalue Model is besed on an approath developed at Intel IT Innovation Centers and

employad 3t intel for moz than five years? Originally used to analyze Inels own IT Investment
stamgies. the spproach has been refined with comparies e organizations from finence. manufacturdng
and othet Industrles. which have Used It 1o plan 1T Investments and evaluate the benefits of -
snabled transformation initlstives.

Most recently, clinichans, [T ststt and financlal analysts from the Digital Health Geoup have worked
with global healthcare leadars 10 sdapt the modsl for ute by orgenizations such a3 hospitals. physiclan
networks. govemmant agencles and ministries of health. The model has bean refined and tested
tvough collabosstions with healthcare chief financial officers (CFOs). chief information officers (CI0s).
chisf medical officors [CMO3) and other heslthcare decision makers

Thiz paper offers an ovendew of the Intel HIT Value Model, A set of free resources based on the
model along with adulsory services. sre svalisbie to oganizations that Want to conduct 2 cistomized
analysis. By offering 8 practical reussble femewerk tp foster discussion and messumment of the value
of ITimestments. we hope 10 ensble hospitals physicisn practices and heslthcar systems

0 accslerats the succesnful adeption of HIT-snabled chenge Inftisthves

Sor more g0 te Inte [T Innoyation and Reseah Centers, s2e htpfvwaww sl com/tedhnology edweseart/ireseany
For furthes dincussion of the busingss waue of [T, s6e the white papee Meastining IT Sucoess &t ihe Botom Line at
e wwwinted conit/pdfimessiring-t-success-at- the-bottom-ne.pdf and Disvid Swards Meestnrg the Susiness
3 Ve af kformation Teohvoiagy (et Press. S008, Moo/ Awwre ntelcomiintalpress/sum_bymhimg
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The Value Model helps
two questions: What tore
do we want to achieve, and

how will we know when
we've achieved them?

LEGALO2731672476v]
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Delivering Strategic Value

The Intel HIT Value Mode! starts from Intel's core belief that all IT investments are
business investments that should support strategic priorities and deliver a sustalnable
advantage to the company or organization, IT shoukl be seen from the perspective of
value rather than as a cost center, and [T investments should be evaluated in terms of
how well they help the company, agency or other arganization meet tritlcal business
abjectives, Whatever the industry, [T solutions and services should help organizations
meet business needs and challenges, generate business cost savings and benefits
(ot simply [T cost savings), and improve revenues or market position.

IT Irvvestments can help businesses galn

& competithe advantzge and empower
gouemments and ronprofits to better fulfil
their core missions. In other incustries. surcessful
ITinvestments haus krproved business success
30d profitability by:

« Enabling manufacturess 1o design more
Innovative products and tring them to market
faster and at lower cost

« Allowing retafiees to Increase saies by
etter understanding and peedcting comsumes
preferences. optimizing their product mix.
keeping products in stock and providing 2
rompelling shopping experdance.

= Making it possible for investment barks

o Incresse revenues by Introducing more
sophisticated financhl mstruments at lower sk
« Helping governments increase titlzen
satisfaction and make optimum use of tax

dollars by delivering services more afficently
2ad gconomically.

For healthcars, IT nvestnents should addresy
core chjectives foruzed on imoroving high-
quallty efficient heslthcare services The intel
HIT Value Model defines seven value diaks:
broad categories of benefits through which

- xviii -

HIT investments. deployed & part of compre-
engve well Implemented Initistives. can delher
stategic vae.

= Patient safety. Medical erors have

been ldentified 35 3 significarit prodlem with
serfous clinical and economis consequences
Investments in electronic medical records
(EMRs), computerized provider order entry
{CPOE) mabile paint of care {MPOC) and other
selutions. slong with clirkeal workflow redesion
zan reduce the risk of adverse events and
thereby in this context work to improve

patient safety by enadling access o sccurste.
timely information when and where it s

needed 1o enhance clinical declsion making,

= Quality of care, High-quslity healthcars
dalivers the right tervices at the right time
@ In the dight way to achisve optimal resuits.
HIT Imeestments can help imprave the
efficiency of healtheare services. allow
ollsagues to collaborate more effectively
In real time, and intresse adhersnce to
clinical protocols. By saving time for busy
professionsls. HIT investments can enable
clinicians to spend more time with the
patient. When these factors are combined,
patient satisfaction can Increase.
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ard Measurng the Benefits of HIT lversiments

= Patient aceess. Duzrroeding ane long
waketimes canincrease pstiernts’ frustratlon
angd anriety and decrease their satlsfactlon
uvath the healthedre system. HIT can hels
improwg atcess it care by streamlicing
previnuzly ineffkent processer sndincreasing
dlirizian ant stafd productivlyy, HIT investments
that Improve 353t tracking can optimize bed
utilization 8nd enhence Lie of ather stare
resources. Patiert-facing web portsls can
improve patlents' yhility 16 interact effizlently
with the heaithcare system, sgain Improving
hoth patiert satlsfacton and system effitienty

= Physician and statf productivity, Many
tourtrles anc regions face peradle shorlages
of Highly skiled haakthcare workers, In tandem
with rising demands for care Gue o aylng popu-
tations and groviieg rates of chronlks diseazes
HIT irvestments can cortdbute 4o productiaty
impeguemants by reducing netfickencles—for
exgmpke. enabling all cliniciens eaully atces:
information 5t the pint of need ~ather than
hating t0 bunt for the patient’s crart,

= Physician and staff satistat tion. HIT-
vith clinical envirenmgnis can improve provider
atiztaction by aptimizing viorkflows amd en.
abling clinicians to spend less time chesing paper
oo o time caring for people—the reason they
w1ent into hesltheare in the first plare.

- XiIX -
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» Revenue enhancement. HIT-enabled
efflciencles cam increese the valume of
patienty seen and procedures performed.
improve resolrce utilization, Improve charge
capture and sreamling the blfing cycle—all
of whith can gererate Increased revenues

« Cost optimization, The rising cost of
healtheare 5 a global concern that threatens
both profit-based and not-Tor-profit health
systemt Labor wages and benefits are 2
significant expenze for hesltheare providers,
and one that can be improved by enhancing
productivity, a3 outlined above. With better
cam, it becomes possible to lovrer the costs
assuciated with medical errors and lisbility.
Higher-quality. more-efficient care can also
reduce average length of stay. which may
predde a positive impact depending on case
i« gnd payment model Better utllization

of expensive resaurces such a3 diagnostic
eguintrent and sugery suites tan generate
slonificant cost savings. For integrated healthcare
retvwotks. elettronic medical retards and other
HIT sslutians can ensble economies of 1cale
acmss the system. Finally, the mu.e 1o a digital
envionment <an generate slonificant savings on
{cems managetnent costs, &5 well as fioor space
and handling tosts for recoras storage.
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Some of the most

in the discussions of what
performance indicators are
most relevant.
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A Framework for Value Dials and
Key Performance Indicators

The Intel HIT Value Madel helps organizations answer two guestions: what core
omanizational objectives do we want to achieve, and how will we know when we've
achieved them? The value dlals are 3 starting point for specifying what you want to
achieve. But how do you meaningfully measure changes In each area?

The Intel HIT Value Model addressss this
challenge by associstihg sach vslue didl with =
et of observable, quantifigble. caerational metrics
called ey performance ndicstors (KPis). For
example. Improvements bt the value disl of patient
safety may b2 seen by Wecking the performance
indlzators of numben of adverse drug suems
{ADEs} surglesl errors. and trarsfusion emors.

‘e ysed for managedsl purposes. many perfor
mance inticatons can be sppled to multiple value
disle. For instance. 3 scuction i average length
of stay s 8 prirmary metric for quality of care. it
may alzo refiect improvements In efficiency~tests
and procedures 3% performed i & mone timely
fasrion and resulits sz eported more quickly bna
sharte stay means less exposure to e It 2lse
hazs Intrmic vlue to petients. Yet. for deteamining
the financlal value snd bottom-line Impact itk
Important that sath value disl be rounted

gnly oncs.

Each kay performance indicator is usually darfved
from an underying calculation. That calculstion
generally has multiple varlables that are bullt on
data that hospitals typically collect to track per-
formance, such 25 teale operational dats. finandal
matricz, and ciinical retrics, They may lso Include

- XX -

throughout dats snd ather Information gener@tad
by newly deployed HIT solutions,

Tadle ! lizts representative performance kndicstos
and measuraments for the seven value digkz. The
inciicators that intel sUggests are & starting point.
Many other performance Indicators can be usec
and indesd. some of the most significant benefits
from using the Value Model arfse in the discus-
slons of what perfoimance Indicators st most
relauart to specific HIT-enabled projects. a3 well
a3 to organizational gosls and culture.

For example, s1aff productivity gains can be
measured i terms of tlinicen tine spent providing
direct patient care or number of patlents zeen.
Sewlng higher numbers of patients canmean
greater patient access and Increated provider
rzvenue. but spending more time with patients
may rezult in befter quality of care and increased
satisfaction for providers and patients There

& no nght answers, but the discussion of such
lssues can help any hospital practice or other
organization cledfy its objectives and achieve
grester consensus sbout them. The goal I
10 reach 3 wet of objective, standamized
metrics that map 1o the goals of the glven
howplts! or organization.
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Table 1. Value Dials with

Representative Key Value Dials

Performance Indicators
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Measurements

' Percentage change in number per

1.000 doses
Change In number of admissions

Percantage change-estimated
tost of sumglesl error

Percantage change-estimated
cost of ransfusion emors
Mafpractice expenset 35 a petent-

. age of practice revenus

Peremage change In the sverage
length of stay in days
Percentage change In length of stay
indays

Pementage change In time:
additional intrinsic vaiue fo petient
Is not measuratile

Perentage change In tims
Perentage change of adverse
wuttomss

. Pementage change In complications

Pementage change in infections
Cartification achisved through
use of IT solutions, such as

JCIA accreditation

Percentage change In time
Pementage changs In time
Percentage thange i time

Pemantage thange i time
Perentage change in time
Avallshility

Resilsility

. Pugliatility



