INFORMATION TECHNOLOGY

Oncology Elecfronic Medical
Record and ROI Modeling

BARBARA C. RoBBINS ® HOwARD WERNER

The business of health care
requires executive manage-
ment to look closely at capi-
tal expenditures in order to
justify expenses affecting
the bottom line. As health
care organizations move in-
creasingly toward imple-
menting information tech-
nology (IT) to improve over-
all communication, process
efficiency, and patient care,
financial considerations re-
quire that facilities document
the return on investment
(ROI). As health care facili-
ties increase their use of elec-
tronic medical records
(EMRs), administrators must
rely on financial modeling
and analysis to document the
investmentin the clinical and
business practice.

HEALTH CARE
MANAGEMENT

Health care expenditures
have skyrocketed in the last

Ms. Robbins works with oncology
health care facilities to increase dinicion
productivity and enhance cancer patient
treatment delivery hrough applied elec
tronic  patient record  technology.
Robbins, a market de velopment manag
er with IMPAC Medial Systems Inc.,
Mountain View, Calif, may be eached
via email at brobbins@mpac.om. Mr.
Werner provides health care technolo-
gy and operations management cnsult
ing. He has more than 15 years of ex-
perience in medical bilng, wnsulfing,
and management. Werner may be
reached at hwe mer@sabrelink.com.

www.hemoncnews.com

Fig. 1. ROl EMR, Historical Data-Tracking Trend*

Year 0 Year 1 % Year 2 %/| Year 3 %
2000 2001 2002 2003
Pre-EMR | EMR intro 1st yr EMR 2nd yr EMR

Avg. Annual Charge/Physician | $4,000,000

Physicians 4

Advance Practice Nurses (NP) 1

FTE Nurses 6

FTE Clinical Assistants 7

FTE Supportive Staff,

i.e.,Scheduling 3

FTE Medical Records Staff 3

FTE Lab 3

FTE Accounting/Billing Staff 3

Administration 1

Ratio of Physician/APN Staff 5.2

Nursing Overtime Hrs. 500

Clinic Overtime Hrs.

(schedulers, etc.) 300

Accounting Department

Overtime Hrs. 500

Pt. Office Visits and

Consults Only 7,500

Pt. Infusion Visits 12,000

Transcription Costs $50,000

Paper, Misc. Supplies $100,000

Total Patient Encounters 15,000

Net Collection % 0.94

A/R Days 60

# of Drug Administrations 12,750

# of Level 1 Encounters 1,500

Decrease clinic staff overtime hrs.

Notes: FTE calculations all include overtime and vacation hrs. paid. Year 0 figures are baseline assumptions for this example.

*Qutcomes of an oncology facility applying a historical data tracking trend ROI model during an integrated oncology EMR implementation.
Abbreviations: APN (advance practice nurse), A/R (accounts receivable), EMR (electronic medical record), FTE (full-time equivalent), NP
(nurse practitioner), ROI (return on investment)

Increase infusion visits ............ 44.8% compares pre-EMR to Decrease billing staff o vertime hrs. . . .-63.0% compares yr 1:yr 2
full year of EMR use Scheduling staff reduction due to

Increase level 1 charges ............ 22.6% compares pre-EMR to time attrition ............. .. ... .. -12.9% compares yr 1:yr 2
full year of EMR use Billing staff reduction dueto attrition . . .-5.2% compares yr 1:yr 2

.. -27.3% compares yr l:yr 2
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decade. U.S. health care spending is currently at$1.4 trillion, ac-
cording to the U.S. Department of Health and Human Services.'
Spending on hospitals and prescriptiondrugs accounts for a large
portion of this expense. To manage this big business, facilities
must rely on increased productivity and profitability.? However,
the National Institutes of Health (NIH) estimates the cost of can-
cer care to be $171.6 billion.? With the increased costof care, and
decreasing reimbursements, executives must closely manage ef-
ficiency in work process, productivity in treatment delivery, cost
containment in business practice, and positive returns on any
capital expenditures, including an EMR investment.*

ONCOLOGY EMR TECHNOLOGY

The rise of electronic systems to manage patient care was
in large part due to medical reports released from the Institute
of Medicine (IOM) and Leapfrog Group® documenting the ef-
ficacy of EMRs to pinpoint medical errors and enhance pa-
tient safety. Recent regulatory mandates, such as the Health
Insurance Portability and Accountability Act (HIPAA), have
also contributed to the increased use of EMR patient infor-

mation management systems.

While the health care industry has increased IT spending rela-
tive to other business sectors, only 20% of health care providers
have an EMR that combines an integrated computerized physician
order entry (CPOE) capability and a medication administration
record (MAR) component to simultaneously capture patient infor-
mation and perform practice management functions. The qualita-
tive benefits of using an EMR are well understood, and its use is
widely accepted as a way to improve patient care and benefit the
business of health care. Nonetheless, 80% of facilities are trying to
answer the question of whether a fully integrated EMR is a finan-
cially sound inve stment.

As few as 15 years ago, workstations in every office or
clinical area did not have access to an EMR. In fact, less than
five years ago, mobile technology barely existed; accessing,
downloading, and sending patient information into secure
viewing of patient information on a hand-held device or wire-
less tablet was just beginning.

Some oncology practices may still not have an integrated on-

cology management sys-

Fig. 2. ROI of EMR through NPV, IRR fem witha single patient
Model* database. Oncology clini-
Calendar Year 2003 2004 2005 2006 2007 if‘ns are still managing
Year into Implementation 0 1 2 3 4 cur.nentatlon, restmen
" ordering, and lab results
Initial EMR Investment -$500,000 $0 $0 $0 $0 | with paper, performing
Hardware -$250,000 | -§125,000[ -$250,000 [ -$125,000 [ -$250,000 | double and triple checks
SW Expansion/Support -$75,000 -$150,000] -$150,000f -$150,000 -$150,000 | by calculators and staff
Network Administrative Fees | -$50.000 |  -$52.500|  -$55.125| -$57.881| -860.775 | chasing charts. Often the
Implementation Expense -$705,000 |  -$413,250] -$412,750 $0 $0 fmci’log‘“ may Percellve
Consultation Fees 150,000 -$75.000]  -$75.000] -$75.000] 75,000 | MMPementingan oncolo-
gy EMR as time-con-
Charge Capture $10,000,000 | $12,000,000 | $14,400,000 [$17,280,000 | $20,736,000 | &\ ine and continue o
Revenue Patient Visits $100,000 [ $110,000]  $121,000] $133.100|  $146.410 | tand-write orders. How-
Infusion Visits $4.000,000 [ $4.400.000 | $4.840,000 | $5.324,000f $5.856.400 | ever, the time spent hand-
Staff Attrition $0 $20,000 $0|  $20,000 $0 | writing or hand-calculat-
Overtime Hours -$10,000 -$8,000 $3,000]  -$3,000 -$3,000 ?‘lﬁ does not include ‘h‘;
Supplies -$200,000 | -$180,000] -$160,000] -$160,000] -$160,000 201‘;’;2‘1‘(:;"0“‘” °
Transcription Fees -$100,000 -$80,000 -$20,000 -$16,000 -$16,000 Oncologists  who
Salaries.Bonuses -$8.000.000 | -$9.200.000 |-$10.580.000 |-812.167.000|-813.992.050 | manage all the aspects
Benefits -$3,200,000 | -$3,680,000 | -$4,232,000 | -$4,866,800] -$5,596,820 | of a cancer patient’s
Accumulative Sum/Year $860.000 | $2.566.250 | $3.423.125 | $5.136.419] 86.435.165 | care, including chemo-
NPV/Year $803.738 | $2.398.364 | $3.199.182 | $4.800.391| $6.014.173 | therapy geg';ne?aed“ca'
IRR 1% 30% 21% 17% 149 | fiom and physician en-
counters, must consider
EMR Project ? Invest™** Invest Invest Invest Invest | feir wni que cancer pa-
ROI 46% 126% 92% 287% 388% tient management chal-
* The model is made up of basic assumptions as listed in Years 0-4. The DCF assumption is 7%. The model calculates the NPV, IRR, project ]enges prior to jn]p]e-
investment consideration, and the ROI. .
*% 2 Invest is the outcotme afthet‘IY/Then 'function calculation in a spreadsheet (The outcome of ‘? Invest’ means the imestment project is questionable to mentlng the EMR.
benefit the business and rejection of the investment must be considered.) The project investment should be additonally assessedand take into account oth- A facility should
a desired outawmes besides the financial outcomes, such as the strategic imperative toachieve the goals to deliver enhanced quality patient care, decrease follow three steps when
pape patient charts and p aper, streamline management of chemotherapy regimens anddosage calculations integrated with patient and clinic scheduling, ..
accessibility of viewing and doaumenting on patient charts, adherence to standards and regulations, and increase competitive advantage positioning or determlnlng whether to
iheona')lofgybusimss and clin? practf‘a? to attract staff and deliver eand pmduct'ivity, efficiency, and accuracyin oncology patient care. implement an EMR:
Abbreviations: EMR (electronic medicalrecord), FTE (full-time equivalent), IRR (internal rate ofreturn), NPV (net present value), SW (sofinare) L Identify the prob-

16 Hematology Oncology News & Issues e February 2004

www.hemoncnews.com



INFORMATION TECHNOLOGY

lems in order to determine the amount of capital investment re-
quired. Identify the required outcomes and progressively work to-
ward these goals—beginning with the end in mind.®

2. Develop a quasi-partnership with health care professionals
experienced in implementing an EMR and leading change.

3. Monitor and document the qualitative and quantitative re-
turn prior to implementation and at intervals during and after

HISTORICAL DATA TRACKING ANALYSIS

Many administrators use historical data tracking trend
analysis when performing an ROI exercise.”'* What should be
examined when asked for an analysis of the proposed cost and
the impact on the business practice?

Fig. 1 (p. 15)is an example of a historical data model that can
capture your ROI. This model makes basic assumptions that link

the implementation.

APPROACHING ROI FOR EMRS Fig. 3a. Analysis Considerations

Traditionally, health care executives
and administrators have not examined the
value of implementing an EMR in a rigor-
ous way. Some may have gathered ROI
through historical data to track trends, but
few—or perhaps none—have applied a fi-
nancial modeling tool that identifies the in-
ternal rate of return (IRR) or net present
value (NPV) to project ROI.

Another ROI approach is to capture the
productivity of the business practice
through EMR implementation and use.
While the benefits to patient care are obvi-
ous, implementing a system can be chal-
lenging. A health care professional s learn-
ing curve can slow the way patient treat-
ments are ordered, documented, and
communicated; at the same time, software
development and upgrades can delay the
rollout of new features and benefits.
Achieving a positive ROI during an EMR
implementation is a continual goal that
must be recognized as a key aspect of the
business of delivering health care.

The methods used to identify the ROI
financial modeling tools are presented in
three different approaches: historical data
tracking analysis, IRR and NPV calcula-
tions, and productivity and quality return.

THE BENEFITS OF ROI

Whether oncologists are contemplat-
ing implementing an EMR or are mov-
ing forward, the bottom line is that an
EMR has become a standard operating
procedure in the patient record world.

To competitively position health care
practices for clinical safety, communica-
tion, global access to patient information,
as well as recruitment and retention of
staff by providing efficient and reliable
patient information management sys-
tems, it is imperative to recognize the pos-
itive aspects of an EMR’s ROL Facilities
must quantify the benefits to the bottom
line. The EMR is not categorized as an
expense if the business practice can
demonstrate its validity as an investment.

18

Quantitative Analysis

Year
0

Year
1

Year
2

Year
3

# of active patients/month

Avg. # of patient visits/month

Avg. # of patient treatments/month

Avg. # of charges/month

Avg. # of meds, chemo billed out/month

Avg. charge/patient visit

Avg. # of charges accepted

Avg. # of charges declined

# of total staff

Physician

Advance practice nurse (or nurse practitioner)

Registered nurse (RN)

Patient care attendant

Administrator

Information system management

Billing

Nonclinical staff (scheduling, administrative, etc.)

Research

Laboratory

Pharmacy

Staff reduction due to attrition

Average transcription costs/month

# of copay collections

Paper supply costs & storage fees (print, copy, folders,
office supplies, etc.)

Revenue % increase

Cost containment

Qualitative Analysis

Est. # of chart pulls/month

Est. RN time saved/day [in minutes], i.e., global chart
viewing, documentation, communication abilities

Est. physician time saved/day [in minutes] due to global
access to information

Est. scheduling time saved/day [in minutes]

Est. staff time saved/day due to global access to information
& communication abilities

Revenue % increase due to integrated Electronic Medical
Records (EMR) (viewing, scheduling, transcription, ordering,
charge capture, reports, etc.)
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Fig. 3b. ROI EMR, Productivity Model, Assumptions

Total Factor Productivity (TFP) Analysis

whichis sometimes referred to as the discountrate. Dollars

in one year or several years to the business practice must
be identified in today’s dollars or the PV of dollars.

Assumptions o ] ) :
Revenue $10,000,000 The 111111;.11 e.quatl.o.n to .apply in calculating the RQI
R Crowi Rat % through readily identified financial managementterms is:
Revenue Grow " Ra 2 Tt 100/" ROI = Return/Initial Investment

cvenue Growth Rate wit © ysiena 0 When taking into consideration the Return as it be-
Assets $7,000,000

comes available over a period of the time, the term

Assets Change Rate/Year ~5 years

1% | Return becomes the NPV, Therefore, the ROI equation

Initial Total # of Employees

23 | essentially becomes:

# of Administrators 1 ROI = NPV/Initial Investment

# of Physicians 4 The NPV yields informational value of the excess

# of Advance Practice Nurses 1 | received from the investment or the profit, which is over

o PRegistored Niloey 3 and above the initial capital investment. The NPV equa-
tion is the accumulated return, which deducts for the

i O Birppant St 8 initial investment. The NPV equation is further broken

# of IT Staff U] down to the following equation:

Investment in Technology 40% NPV =-C + &

Debits/Expenses (Inclusive: Salaries, Benefits, 70% 1+t

Fixed, Variable, Technology)

The variable -C is used to represent the initial invest-

Change in Debt Rate/Year ~5 years

30, | ment or cost at the current PV of dollars. Add the initial

Financial Leverage
Expense/Revenue Ratio

Gross Profit Margin: Earnings Before Interest & Taxes (Revenue - Debt)/Re venue

Gross Return on Assets: EBIT/Average Total Assets

Formula Total Factor Productivity

D revenue/employee - (k * D assets/employee) = TFP
k = constant; Investment in Technology 40%

Abbreviations: APN (advance practice nurse), EMR (ele ctronic medicalrecord), IT (information tech-

nology), ROI (return on investment)

EMR investment figure to the sum of the payments (neg-
atives) and income (positives) each year. The variable &
is used to represent the sum of the negatives and posi-
tives. Divide the sum of the negatives and positives by the
DCEF, which is indicated by the variable  with the # expo-
nent representing the length of time."

When applying the EMR ROI model, the chal-
lenge becomes what to identify as the payments and
income each year. Fig. 2 (p.16) gives an example of

to the cells within the model. If you were to enter real data into
the assumptions, the model would capture your ROI. The model
spans the year before the implementation, the year during the ini-
tial phase of implementation, and the first full year ofuse with in-
tegrated modules of the EMR capabilities. A fourth year captures
the use of all the integrated modules of the technology.

It is important to first look at what exists today or before the im-
plementation of the EMR. The figure lists various situations, such
as the number of full-time equivalent (FTE) nurses or the number
of patient visits per month over various intervals. To simplify the
analysis and account for various fluctuations, divide the yearly
number by 12. The historical data tracking analysis highlights four
questions that can be answered in the areas of consideration:

1. What existed initially?

2. What needed to change?

3. What changed?

4. What are the identified benefits or weak areas in the prac-
tice or facility?

IRR AND NPV

In financial management, ROl is usually thought of as the per-
centage outcome of the Return of the Purchase divided by the
Initial Investment.*** In the business sector, the ROI is essentially
determined by the same equation; however, the dividend is the
Profit and the divisor is the Source of Capital. When figuring out
the ROI over a number of years, the ROI must be calculated in
terms of the present value (PV) of dollars, so the formula must
have the added component of the discounted cash flow (DCF),

www.hemoncnews.com

the ROI EMR template model that yields the NPV
and the IRR. Incorporating the IRR into the NPV model can
give you a comparative analysis of other investment oppor-
tunity considerations.

PRODUCTIVITY AND QUALITATIVE RETURN

Identifying the productivity of the facility is yet another
ROI method of analyzing an EMR investment. This technique
examines the ROI analysis more closely than other methods
and accordingly provides a more complex spreadsheet. Often
executives in practices and facilities express the need and
want for EMR capabilities but have difficulty in articulating
the actual benefits to the business practice.

Figs. 3a, b, and ¢ show a workbook template containing
basic assumptions about a health care practice. The first sheet,
Analysis Considerations (Fig. 3a, p. 18), lists quantitative and
qualitative items and denotes changes and trends over the
years. The Analysis Considerations are applied after first cal-
culating the productivity factor. The next spreadsheet, RO/
EMR, Productivity Model, Assumptions (Fig. 3b), contains as-
sumptions in the calculation of transforming the return on in-
formation into the return on investment. This spreadsheet pro-
vides the assumptions within the financial model, ROI EMR,
Productivity Model, (Fig. 3c, p. 20). The EMR productivity in
this spreadsheet (Fig. 3b and 3c, p. 20) is a template that cal-
culates the bottom line of the productivity each year.

Often with the implementation of an EMR, the standard fi-
nancial ROI with the NPV cannot be fully calculated because the
technologyyields qualitative findings. Initially, the ROl may be in

Hematology Oncology News & Issues e February 2004 19
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the form of qualitative returns or a positive return on information.

The productivity model (see Fig. 3c) builds on a basic con-
cept noted from an incorporated formula to equate the Total
Factor Productivity (TFP), whichis an algorithm usedin research
to offer an explanation as to why some countries are wealthier
and continue to grow wealthier, due to their implementation of
technological progress.” Research analysts have calculated the
formula with Fortune 100 companies. This template takes the
TFP formula a step further and applies it within a financial mod-
el for a health care practice. The model incorporates basic as-
sumptions. The cells are linked within the assumptions to the fi-
nancial model spreadsheet so that individual facilities can apply
their own mumbers into the assumptions in order to evaluate their
productivity factor and other financial leverage aspects.

The productivity analysis yields a percentage. Make sure
that you understand and can identify the area(s) contributing
to the productivity or lack of productivity. The Analysis

Considerations section (see Fig. 3a, p. 18) provides a method

Fig. 3c. ROl EMR, Productivity Model

of identifying what has changed; it is a tracking tool to cap-
ture both quantitative and qualitative documentation.
Productivity is related to revenue, assets, and consideration of
the investment in technology as the outcome of productivity.
Usually, productivity is configured with labor, and productiv-
ity is considered the output of labor. However, the labor factor
does not give credence to the money invested in technology;
therefore, the outcome of applying technology to increase the
aspect of productivity provides the rationale that productivity
is due to both labor plus technology.

Upon evaluating the productivity factor, use the Analysis
Considerations spreadsheet to identify the rationale for the out-
come of the productivity factor. The answers to realizing the
quantitative and qualitative ROI of EMR through productivity lie
first with identifying the source of productivity. This model can
also be used to apply the formula in a regression analysis or a
global view of past occurrences.

(continues on page 37)

Model
Calendar Year 2002 2003 2004 2005 2006 2007
# of Years 0 1 2 3 4 5
Timeline Prior to EMR [ EMR Implementation | Year 1 EMR | Year 2 EMR | Year 3 EMR |Year 4 EMR
Revenue $10,000,000 $11,500,000| $12,075,000 [ $13,886,250 | $14,580,563($15,309,591
Change in Revenue (%) 0% 15% 5% 15% 15% 5%
Change in Revenue ($) $0 $1,500,000 $575,000( $1,811,250 $694,313 $729,028
Revenue per Employee $400,000 $425,926 $464,423 $514,306 $520,734| $546,771
Change in Revenue per Employee 0% 6.09% 8.29% 9.70% 1.23% 4.76%
Assets $7,000,000 $7,070,000( $7,140,700 | $7,212,107 | $7,284,228] $7,357,070
Change in Assets (%) 0% 1% 1% 1% 1% 1%
Change in Assets ($) $0 $70,000 $70,700 $71,407 $72,121 $72,842
Assets per Employee $280,000 $261,852 $274,642 $267,115 $260,151 $262,753
Change in Assets per Employee 0% -6.93% 4.66% -2.82% -2.68% 0.99%
# of Total Employees 25 27 26 27 28 28
# of Physicians 4 5 5 6 6 6
# of Administrators 1 1 1
# of APN 1 1 1 1 2 2
# of RN 8 10 10 11 11 12
# of IT Staff 1 1 1 1 1 1
# of Support Staff 10 9 8 7 7 6
Physician/NP:FTE Ratio 4.00 3.50 3.33 2.86 2.50 2.50
Debits (or use the term Expenses) $7,000,000 $7,705,000 $7,728,000 | $8,470,613 | $8,456,726| $8,420,275
Expense/Revenue Ratio 0.70 0.67 0.64 0.61 0.58 0.55
(Expenses/Revenue)
Gross Profit Margin 30% 33% 36% 39% 42% 45%
Gross Return on Assets 43% 54% 61% 75% 84% 94%
Effect of Technology Investment 0% 8.86% 6.43% 9.70% 1.23% 4.76%
on Productivity
Abbreviations: APN (advance practice nurse), EMR (electronic medical record), FTE (full-ime equivalent), NP (nurse practitoner), RN (registered nurse)
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... Oncology EMR

(continued from page 20)
ACCEPTING THE EMR

By continuing to solve our work
process challenges within our own com-
fort zone, we often find ourselves using
the same approach used in the past. Fear
of change prevents the use of an applica-
tion that can provide continual advances
in better methods to accomplish our
work.***" Innovation and advances in
EMR technology are opportunities for the
health care administrator to better lead the
practice with increased productivity and
adherence to regulation while striving to
enhance and streamline patient care.’

As EMR technology gains wide-
spread adoption as a standard operating
procedure, we must continue to pursue
ongoing improvements in the work
process with cost containment, positive
ROI, and patient care delivery with qual-
ity, efficiency, and accuracy. Giant leaps
in proactively managing the business of
health care delivery can be made when
we combine an efficient integrated oncol-
ogy EMR solution encompassing elec-
tronic patient charting, CPOE, MAR, and
practice management with rigorous ROI
modeling to identify the positive qualita-
tive and quantitative outcomes.

In considering a report from the U.S.
General Accounting Office (GAO), IT
imperatives can contribute exponential
cost containment leading to increased sav-
ings, as well as increased patient safety
with accuracy and efficiency.® Even in
view of this report, most oncologists fear
the initial capital outlay when considering
a fully integrated oncology EMR specific
to managing the oncology business and
clinical process. Spending more dollars in
any oncology business practice in the age
of the changes to drug reimbursement and
decreased revenues is a daunting thought.

EMBRACING THE EMR

Business leaders intuitively know
we must spend money to make money.
An investment in health care informa-
tion technology can better position an
oncology practice with a competitive
advantage, improving staff perform-
ance and patient perception.’* An inte-
grated oncology EMR is an investment
to streamline work processes.®

WWW.hemoncnews.com

These cost savings and positive ROI
provide the practice with increased staff
productivity, enhanced documentation ef-
ficiency, cost containment, and a stream-
lined oncology patient care delivery
process. This analytic documentation, or
ROI modeling of the financial investment
in an oncology EMR, enables business
and clinical leaders to be in a better posi-
tion to apply an efficient oncology patient
information system and competitive ad-
vantage in today’s oncology market share
while enhancing oncology patient care. =
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