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CHAPTER

HEALTH INFORMATION TECHNOLOGY
VALUE ANALYSIS

Learning Objectives

1. Specify why making health information technology (HIT) investment
decisions on the basis of realized value rather than on “anccdeote,
inference, and opinion™ leads to better outcomes.

2. Describe five changes that make today’s HIT investment decisions more
challenging than in the past.

w

Provide examples of HIT costs and outcomes changes that will “always”
be adopted and examples that will “never” be adopted.

4. Analyze how the major techniques used for evaluation of an HIT
investment differ.

n

List the cight key steps in cost evaluation.

6. Discuss why certain types of HIT applications are less likely to be
performed. >

7. Describe value realization’and total cost of ownership methodologies.

Overview
Up to this point in the book, the discussions surrounding health informa-
tion technology (HIT) have explicitly recagnized that the organization,
financing, and delivery of healthcare scfvices are different from those of
other goods and services. While weconsider this to be fundamentally true,
some aspects of healthcare, especially HIT, should adhere to core business
processes. HIT can be considered an input into the “production™ process,
just as inputs of nursing timé¢; allied health staff, medical supplies, and phy-
sician services. In that context, the decisions regarding how much and what
tvpe of HI'T inputs to use should fall under a valuation paradigm. Johnston,
Pan, and Middleton (2002) made this point strongly, years ago, in their
argument for finding value from HIT.

Firmly establishing value in many healthcare investments has proven
to be a challenge, however. Clinical technologies have increasingly been sub-
ject to critical valuation, the weighing of benefits received relative to costs
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incurred, and this notion has taken hold for HIT as well (Buntin et al. 2011;
Kark 2018; Rudin et al. 2014; Sanyal et al. 2018; Wiley and Daniel 2006;
Wimble and Leroy 2018). Issues related to data collection, methodology,
and application make the realization of value from and widespread use of
evidence-based management a challenge. The health economics literature
is replete with methodologies of cost, cost-benefit, and cost-effectiveness
analyses and quality-adjusted life years (e.g., CADTH 2017; Chaudhry et al.
2006; Cusack et al. 2009; Rahimi and Vimarlund 2007; Simon and Simon
2006; Southern California Evidence-Based Practice Center 2006). Most
of these studies involve developing the methodology for asSessing complex
medical applications, and until recently, only a few are applied. Surprisingly,
only a few studies look specifically at methods applied to HIT interventions
(e.g., Chaudhry et al. 2006; Featherly et al. 2007; Rahimi and Vimarlund
2007; Simon and Simon 2006; Southern Cah rnia Evidence-Based Practice
Center 20006).

Because of the complexity of the problem and the lack of comprehen-
sive data, healthcare exccutives rgely been forced to make deeisions
about HIT investments on the basis of cursory evidence at best ancb{nsunct
or hope at worst. In the words of Johnston, Pan, and Mlddkwn (2002)
HIT decisions are often %cd on *“anecdote, inference, and opinion.”
Inevitably, this approach produces decisions that may not vvﬁi the hoped-for
benefits. As a result, HIT may fall short in addressing the problems plaguing
healthcare. The disCipline is making progress, how@r with the effective-
ness of the technology and improved prospects fur‘buturc value (Wimble and
Leroy 2018).

ThiS is not totally unexpected, howeyer. A host of problems arise from
per ing these analyses, including therﬁ)llowing:

‘ ® The need for complex (ccon'gﬁctric) techniques rather than
/ straightforward finance an\i accounting techniques to find meaningful
results (Attema, Brouwﬂ' ‘and Claxton 2018; Meyer and Degoulet
2008) _)

e Indirect mcasut;n{cnt of benefits because of the interdependent nature
of the produﬂfon process and because benefits are found in areas not
expected (B(mcr 2005; Encinosa and Bac 2011; Featherly et al. 2007;
King et al. 2014)

e Physician and other clinicians’ resistance to change once cost data
are delivered (Asch 2003; Krousel-Wood et al. 2018; Stammen et al.
2015)

e Indication from the market that some portions of HIT investments are
not appropriate (if pecople do not realize the value, why should we force
them to use it? [ Loomis et al. 2002])
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As organizations struggle to meet patient and community health needs
and improve quality with tight budgets, performing a strict value assessment
of all investments has become even more important. To give some idea of
the magnitude of the issue, healthcare organizations spent approximately $74
billion in 2018 on healthcare technology, up about 10 percent from the prior
year. While that scems like a substantial amount in the aggregate, it represents
only about 2.8 percent of total revenue for healthcare organizations in 2018.
This is a small number, in that context, and it is less than 2014°s 3.1 percent
(Kass 2017). For 2019, data projections indicate that 71 percent of execu-
tives expect spending on healthcare IT to increase by 10 percent or c,
while only 8 percent expect a decline. Further, 29 percent of respondents
expected a 20 percent increase in spending or more for the year (Padmanab-
han 2019). Data from Deloitte suggest that across industrips,l rms spend
about 3.3 percent of revenue on information technology (I'T) (Kark 2018).

Barriers to adoption have shifted in recent times?” Murphy (2016)
reports that factors such as insufficient information technology (IT) transpar- >
ency, lack of robust interoperability, overt data ing, and data sccurity >

needs are the primary faults. In 2012, however, 14 percent of HIT leaders ~J
participating in the annual Healthcare Information and Management Systems .'/
Society (HIMSS) survey cited financial *’ors as a barrier to implcmcnting"

HIT in their organization, a concern second only to adequate stafﬁng——g)"(gd

by 22 percent of respondents as the £ p barrier. Both vendor ability to,deliver

and difficulty in end-user acce ce were named significant bam@as well,
selected by 12 percent and 9 percent of respondents, respectuvely (HIMSS

2012, 24). In recent v HIMSS leadership surveys do ng\r'c'port compa-

rable data regarding barfiers (HIMSS 2018, 2019). 9,

Even as the government and competitive pre_ssd;cs induce healthcare
delivery orgamizations to implement intcropcrablgacctronic health records
(EHRs) that enable the exchange of informatipn within and across institu-
tions, these organizations must still focus en value creation in addition to
the i mentation challenges. Providers have come to expect some sort of
clectronic health information exchange (HIE) as a business necessity. They
work in healthcare delivery teams, consisting of physicians, nurses, pharma-
cists, therapists, and others who require a real-time exchange of informa-
von. Hospitals have made gﬁls in the interoperability domains of sending
and receiving information, but integration of information among providers
remains clusive (Holmgren, Patel, and Adler-Milstein 2017). The Health
Information Technology for Health and Clinical Health (HITECH) Act
established significant incentives to providers that fully implement an HIE,
but insufficient data have accumulated to make robust estimates of value.

Supported by the health reform legislation, consumers seck new
delivery modes for their care and expect coordination of care across provider




PRINTED BY: Hafssa Yahya (hafssa.yahya95@gmail.com). Printing is for personal, private use only. No part of this book may be reproduced or
transmitted without publisher's prior permission. Violators will be prosecuted.

414 Information Technology for Healthcare Managers

segments. Consequently, the ability to assess value will be crucial for the HIT
leader of the future, and I'T will play a vital role in that value delivery.

This chapter first outlines why the evaluation problem is more com-
plex today because of the systems nature of healthcare delivery. Then, it pre-
sents what is known about how HIT investments are analyzed and provides
the steps for conducting these analyses. Next, it details value realization as
a method to implement evaluation. Last, it presents selected findings from
cost-evaluation studies.

4

Systems Challenges

Despite its costs, HIT is essential in the pravisi{ of high-quality care in
today’s environment. However, technology "cquisition is not an all-or-
nothing proposition. Questions of scale, >, application, integration, and
timing must be addressed, all of which ymake the decision complex. Do you
wait another year? Do you purd:yéz install some applications and not
others? How do you ensure that the appropriate mix of informatien tech-
nologices is sclected? Furthermore, once that set of decisions is madé, how do
you implement so that cost’{ay at the expected level and the'benefits prom-
ised are actually realized? In the face of these questions, ngnqc have come to
challenge the wisdomyof assumed value and even the benefits of HIT invest-
ments (e.g., Carayon, Wetterneck Cartmill et al. 20p; Carr 2003; Koppel
2005; Wears and Berg 2005). "/

If these considerations did not make 9if§'problcm difficult enough,
the interdépendence of providers in a healthcare “system” complicates the
decision further. As detailed in chath 2, problems of cost, quality, and
access plague those responsible for b&lthcarc delivery. In a general discus-
sion regarding the transformation of the US healthcare system, Adams and

/ colleagues (2006) identify the{o‘flowing five features that make today’s chal-
lenges different from chall’ufgCS in the past:
>

Globalization 'J

Consumeristy

y
Aging and’overweight populations
Discases that are more expensive to treat

NDN -

New medical technologies and treatments

To respond successfully to these challenges, Adams and colleagues argue
that value decisions must extend beyvond an individual organization’s con-
siderations to the perspective of society as a whole. For example, medical
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EXHIBIT12.1

Procedure us () UK(S) Switzerland (S) Australia(S) Cost of Select

Appendectomy 15,930 8,009 6,040 3,814 Procedures in

Angioplasty 31,620 7,264 10,066 11,164 Four Countries

Heart bypass 78,318 24,059 34,224 28,888 (USD), 2015

Hip replacement 29,067 16,335 17,112 19,484

Knee replacement 28,184 18,451 20,132 15,941

Colonoscopy 1,301 3,059 604 372

MRI 1,119 788 503 215 /

Cesarean section 16,106 NA 9,965 7,901

Normal delivery 10,808 NA 7,751 ,5.312

Source: Data from Kamal and Cox (2018). )/

tourism may become common as the financial di:\:‘?ﬁ\'cs for care delivered g

outside of the United States could eventually dave select care overseas (see Y 4

exhibit 12.1). Identifving this competition and constructing apples-to-apples

data will be necessary for senior manag to make value decisions. Kaisery,

Family Foundation has done a credible job of compiling and presenting thi§
and other price- and cost-related inteérnational comparisons (Kamal angl( ox
2018). )

Adams and colleagues’ recommendations for successful transformation
of the healthcare system include many features, but most mmortant they
argue that there will bejdifferent perspectives on value, The US healthcare
system will transform from one that emphasizes indiva’d/ual value and cost
containment to one with an emphasis on balancing takcholder value across
dimensions ( 5 quality, access, and choice)” (Adﬁms ct al. 2006, 42). The
latter emphasis will usher in a transformation'ffom the current state of data
man nt to clectronic, evidence-based, standard, shared, and interoper-
able information. This transformation is related to the previously discussed
emphasis on population health (King'té and Stodart 2003).

In the carly 2000s, Enthoven and Tollen (2005) recommended
addressing cost and quality cerncerns, rather than introducing competition
to the healthcare market. They proposed that healthcare organizations
should move away from market changes that foster independent compet-
ing business units. In their opinion, to capture potential cost savings and
quality improvements, the US government should offer incentives for local
and regional markets to form “integrated delivery systems, to provide coor-
dinated, efficient, evidence-based care, supported by state-of-the-art infor-
mation technology” (Enthoven and Tollen 2005, 420). The expectation
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was that integrated delivery systems would prove to be a more sustain-
able delivery model and would address issues of fragmentation (Enthoven
2009). These proposed integrated delivery systems are today’s reality, but
models are still evolving, and they were not the panacea envisioned, as full
interoperability of information exchange and longitudinal health records
are yet to be achieved.

Evaluation Problem
At the most fundamental level, business decisions faced by the chief informa-
tion officer (CIO), and indirectly by the CEO and board of trustces, come
down to a challenge of deciding among competing alternatives. The ques-
tions they must ask are as follows: Does the investment in HIT increase, have
no effect on, or decrease organizational outcome oe¢s it increase, have no
effect on, or decrease the costs to the organization?
Exhibit 12.2 presents a simple pn‘mg: that can cffectively support
HIT decisions. The matrix consists of mine cells or potential outcome and
cost combinations, and, in some cryd:c decision to adopt the technplogy
or not to is straightforward. For example, if adopting the technology results
in a reduction in outcomes and an increase in costs (cell 3), most CIOs will
not adopt (never). Similarly{f outcomes improve with the new technology
and costs are reduced (scenario 7), the decision to adopt'js"straightforward
(always). Combina:ys of costs and outcomes that place the organization
in scenarios 2, 3,°0r 6 are never adopted. Similarly.(&)mbinations of costs
and outcomes that place the organization in scepdrios 4, 7, or 8 are always
adopted. o
Thc’?ntcrcsting cases involve combinations of costs and outcomes
that place the organization on the diagon'a] in scenarios 1, 5, or 9. For these
cases, a methodology must be put i place to more rigorously measure the
magnitude of the changes in oguf)mcs and the magnitude of the changes
in costs. Formal benefit—¢ or cost-cffectiveness analyses need to be
/ applied to assess the relatiy¢ changes for these three cases: both outcomes
and costs increase, ncitl}e: benefits nor costs change, and both benefits and
costs decrease.

,f
’I
EXHIBIT 12.2 “
Technology Cost Lot

and Outcome  Cost Effect Improve No Change Worsen

Effect Decision
i Increase 122222 2 Never 3 Never

Matrix
No change 4 Always 5 22222 6 Never

Decrease 7 Always 8 Always 92777?
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Benefit-Cost and Cost-Effectiveness Analyses

A number of studies have documented the use of conventional benefit—cost,
cost-effectiveness, or cost-utility analysis in healthcare (Rudin et al. 2014).
The discussions that follow are not significantly concerned with differentiating
these techniques, as a full history of the concepts is bevond the scope of this
book. In simple terms, benefit—cost analyses are applied when all aspects of the
costs related to a technology and benefits of that technology are measured in
monctary terms. The outcome from these analyses might be presented as $3
in benefits for every S1 in cost ($3/$1). The decision calculus then enables
leadership to select among alternatives that have the highest ratio.

For many healthcare applications, some of the outcomes or benefits
may be difficult or objectionable to put into financial terms. f life, for
example, can be quantified in financial terms (Viscusi 2004), but not every-
one is comfortable with making those assessments. Caﬂ"yiwness analyses
were developed for technologies and resulted in outcomes that could not be
quantified (Weinstein and Stason 1977). For example, one might estimate .
the costs associated with extending life for an Mal year. The outcome >
from these analyses might be presented as $10,000 cost per life year saved /"
($10,000/life year). In this case, considering alternative technologics, leaders y°
ship would adopt the technology with the lowest cost per life year saved. W

Cost-utility analysis extends this measurement challenge even fusther
by recognizing that the quality of life year extended might not always be the
same. That realization led to a host of attempts to adjust the life yé’s saved
by some notion of the utility;*value, or quality of that life (c.g:'thc findings
on the Centers for Di Control and Prevention’s Health-Related Quality
of Life website at www.c¢dc.gov/hrqol /index.htm). Fox; eXxample, if the out-
come is an additional year of life, but the patient spends that year in pain or
confined to a yz'lg home bed, the value of thay life year might not be as
great as nine months of pain-free or fully funct‘i'm{al extended life. The key to
using any of these formal methods of cost eyaluation is to follow some ver-
sion of the following cight steps (Ccntcrgﬁr'Discasc Control and Prevention
2019; Gold et al. 1996; Rudin et 3192014).

4

Steps in Using Cost-Evaluation Methods

Step 1: Identify Study Objectives

While this step may be obvious to many, clearly identifving study objectives
may be the most important step in the analysis. Without knowing precisely
what the organization desires or what the proposed HIT application or tech-
nology is designed to do, the outcomes of the evaluation are meaningless.
Essenaally, the decision comes down to whether the organization is looking
narrowly at the financial benefits and costs associated with the decision or
considering broader organizational or social benefits and costs. From the
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perspective of I'T, social costs include those incurred by physicians or others
who are not employees of the organization but whose opinions matter to
decision makers. An otherwise strong HIT system may fail if the burden on
the users is not fully measured.

Step 2: Specify the Alternatives

The relevant alternatives to the proposed technology must be clearly articu-
lated; otherwise, a valid decision cannot be attained. Make the decision rela-
tive to the best alternative to ensure that the optimal choice is made. Not
using credible alternatives in judging the proposed tcchnol’? invites the risk
of participants losing faith in the outcomes. A common error is to compare
a proposed HIT solution with the status quo; the status quo is often not rel-
evant when adopting an EHR, for example. Comparisons should be required
among alternative vendors rather than witl:ycurrcnt state of health record
management.

:
Step 3: Develop a Framework [or‘nd g

The analysis framework is often called the theoretical framework orstheoreti-
cal model, and onc might have a tendency to ignore this step. Developing
the framework is ixnporta.r"flowcvcr, because it puts the £qrﬁnology into
the broader systems ¢ontext and defines how the inputs,to the technology
are related and how the outcomes are used by the sysgem. It also forces an
understanding of how the technology affects the t@] healthcare delivery
system so that'the direct and indirect (unintended consequences) costs and
benefits te_the system can be clearly idcnti@ta" and measured (Han et al.
2005). Returning to the EHR example, the theoretical framework forces
a full understanding of how the information flows from the bedside or the
P cian’s office to the clectronic ;ce()rd; how that information is stored,
catalogued, and retrieved from 9)3 record; and what the information’s end
» uses are designed to be. Withol{t that full understanding, crucial components
/ of costs and benefits miglLt,Bc'ignorcd or shortchanged.
>
Step 4: Measure Cost;J
Cost assessment ds ‘essential to the benefit—cost analysis. The identification
and measuremient of costs is relatively straightforward for big-ticket items
such as direct labor, equipment, and supplies, but fully identifying indirect
or opportunity costs associated with the intervention takes more time. The
concept of total cost of ownership is an operational device designed to aid
in defining and collecting relevant start-up (one time) and recurring costs
(Hickman and Kusche 2006; Smaltz and Berner 2007). The EHR might shift
some of the burden of data collection, analysis, and reporting. Unless that
added burden results in easily measurable increases in time or supply use, it
can often be overlooked. Management, in particular, can casily be affected
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by added data availability. The electronic record facilitates more analysis in
an attempt to make better evidence-based decisions. While this may result in
benefits associated with better decision-making, it may also result in added
time spent understanding the data that are gencrated. Managers may find
they spend more time preparing and poring over reports at the expense of
other tasks.

Step 5: Measure Benefits

As with cost identification, good evaluation requires clear identification of all
benefits associated with the technology. Ignoring key benefits can clearlylead
to underestimating the net effect of technology. Johnston, Pan, and Middle-
ton (2002) argue that many rescarchers take a narrow view of efits, or, in
their term, HIT value. They argue that one should consider (ﬁ?fiizan'onal,
financial, and clinical benefits. Identifyving these benefits is facilitated if the
framework for analysis is done correctly. A related issue regard to ben-
efits is that they must be realized and not necessarily speculative, assumed,
or hypothetical. )

Step 6: Factor in Life Cycle and Discounting 2
Most HIT projects have a pattern of co’/ and benefits that varies over tl;&'
product’s life cycle. Typically, costs are incurred carly in a project cvele”as
resources are expended to purchase £gquipment and hire and train staff”"Con-
versely, the benefits or value t ¢ organization accrue over tim{’Undcr-
standing that cycle with respeet to the organization’s technology'is important
for making valid comparisons. Although the CIO or HIT) décision-maker
may not be as concerned with the timing issue as others in the healthcare
organization, the timing of incurred benefits and costscannot be ignored. In
fact, considen ernatives with the same net ¢osgs 3nd benefits, one should
select that project with the distribution of C(Ls! skewed toward the future
rather thaﬂ that project with the distributi.nn\ of benefits skewed toward the

presc -

e
>

Step 7: Deal with Uncertainty 'J

By the nature of HIT investmentS, uncertainty exists regarding the estimates
of both their costs and théir value or benefits. Despite leadership’s best
efforts, they may find that these estimates are inaccurate. For example, with
the EHR, physicians may not readily adopt the new technologies and systems
as planned. In these cases, the costs of developing and implementing the
system are the same, but the measured benefits are much lower. One never
assumes exceedingly high levels of avoidance by the medical staff. If physi-
cians do not adopt, the evaluation of the EHR most likely appears unsatis-
factory. To deal with uncertainty, most look at the estimates being used and

develop a best-case scenario and a worst-case scenario. For example, in the
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EHR example, assume benefits with 80 percent of the medical staff fully
participating. To test the best case, estimate benefits with 90 percent medi-
cal staff participation (base estimate + 10 percent). To test the worst case,
estimate benefits with 70 percent medical staff participation (base estimate
— 10 percent). This process is often called sensitivity analysis. If performing a
sensitivity analysis vields estimates that do not change the overall evaluation
of the technology, then confidence has been added to the decision. If]| at
extreme values, the overall evaluation of the technology changes, return to
the framework and assumptions to be certain they are accurate.

Step 8: Consider Equity ,

This step has its origins in the federal government’s of benefit-cost analysis
for evaluating alternative government interventi ns. However, it has appli-
cation to individual healthcare organizations as well. Equity considerations
require examination of not just what the ¢ostS and benefits are for the organi-
zation but also who receives those benefits and costs. Again, in the case of'the
EHR, if the benefits accrue to the imstitution, its employees, and its patients,
but the costs are largely borne by those involved in using the technology (phy-
sicians ), the EHR strategy nhkclv to fail (Landro 2003). For souahnvcstmun
decisions, consider compensating those who bear the costs from the gains
made in the use of the technology. Healthcare orgamzanQY( have no way to
compensate cost b , and legal restricions may limie their compensation.

Y

Challenges to Evaluation \J
Despite thyprcvalcmc of HIT mechanisms in place in healthcare organiza-

nons, much evidence exists that HIT v is not casy to attain or ensurc.

Early assessments of the “state of the.art™ (Glandon and Shapiro 1988) sug-

ed that more work was neededin'this arca. High-profile failures occurred,

. such as at Cedars-Sinai Medical Cénter in Los Angeles, which ended its effort
/ to convert to a computerized physician order entry (CPOE) system in Janu-
ary 2003 (Ornstein 2003)” The cause of this extreme failure is uncertain.
Failure most probably)a%curs at the implementation stage, although failure

of that magnitude may have had many causes.

In the latg T980s, some key findings on reasons for poor evaluations of
technology suggested why HIT value did not always ensue from these signifi-
cant investments. First, much of the technology was selected for the wrong
recasons, such as keeping up with the competition. While there might be good
reasons to adopt the technology that the competition is using, that alone is not
sufficient reason to implement an HIT system or application. Second, knowl-
edge, time, and money prohibited adequate evaluation. The CIO and their
managers might have been too busy to spend the time conducting evaluations
to determine value from the investment. Third, in many cases, the technology
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in place was determined to be a poor decision, which might help in future deci-
sions but has no impact on the original decision going forward. This “water
under the bridge” argument might keep leaders who are living in the past from
investigating prior failures seriously (Glandon and Shapiro 1988).

Related to these items are the following two fundamental impedi-
ments to maximizing HIT value:

1. Documentation. The comprehensive, reliable data on the clinical or
business outcomes related to the technology and the true, full costs
associated with sclecting, purchasing, and implementing it and with
hiring staff and training staff—and so forth—are difficult to obtain,
synthesize, and report. It takes time and money to determine whether
the value from HIT investments actually exists. More on thsuc,
called the rotal cost of ownership, is presented in the next section.
2. Interdependence. Even if data have been defined and@6llected, the
pervasive nature of the influence of many HIT investments across >
functional areas in the organization makes dqﬁmtion of value >
difficult at best. Many systems have both direct and indirect cost
and outcome effects across a wide portion of the organization; thus, o
assigning value to a particular invcstrﬁ{lt is a major undertaking. N\ 4
,I
Glandon and Buck (1994) identificd fundamental challenges to masimizing
value from HIT investments effectively. They developed a model offinforma-
ton systems that separates applicaton and function (sce cxh;llzftl 12.3) and

suggests where more rigg;ous evaluation might exist. D,
v
ol EXHIBIT 12.3
lnfomdonJ F?" Information
Requiren‘t Clinical . ' 4 Business Systems by
Exterr’;fstems Physician recruitment'and Legal actions Functlon‘and
retention " Cost containment Information
Contracting 5 v Requirement
Administrative systems  Case mix " Absence and turnover
Care planning control
Patient scheduling Revenue statistics

Wage and salary planning
Capital spending

Operational systems Admission, discharge, Inventory control
and transfer General ledger
Census reporting Accounts payable

Source: Glandon and Buck (1994). Adapted with permission from SAGE Publications, Thousand Oaks,
California.
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Assessing and ensuring value at the operational systems level has the
greatest chance of success. Investments to improve admissions, discharge, and
transfer (ADT) or general ledger applications have a greater chance of clearly
linking the technology change to a measurable outcome. The well-defined
and limited scope of such application reduces the severity of the measurement
challenges. Outcomes at the operational level are generally characterized as
intermediate compared with outcomes of the healthcare organization as a
whole. For example, ADT outcomes might include time to admit a patient
to a bed from the emergency department (ED) as an intermediate outcome.
This outcome may depend on the ADT system, but ultimfate outcome of
patient mortality, morbidity, or satisfaction is less likely to be influenced by
the ADT system.

Investments applied to administrative systxg are less clear in terms
of value assessment. These systems influence the efficiency and effectiveness
of institutional operations and often ¢ some of the quantifiable cle-
ments inherent in operational systems. However, they often apply to cross-
functional arcas within the orgamgﬂg' ration, making their impact more difficult
to quantify. In administrative systems, then, it is less clear than in opei‘ational
systems that outcomes, bencfits, and costs are attributable to thc’t/w\w' tech-

nology. Outcomes for a strative systems are generally intcrmediate, as
are the outcomes for rational applications, but should y more broadly

than operational syst ms. This outcome has broader impact because medical
staff, nursing, ancillary systems, and quality improvc(&nt and accreditation
preparation all'bear costs or benefit from changes'in this outcome.

Finally, investments applied to stratcg’t\ﬁlanning have the greatest
difficulty with respect to value determination. All of the inputs used in these
are cross-functional, which x::‘n&l{s that data must be gathered from

units across the institution often from outside of the institution.

‘ utcomes are generally final fro'l/n'thc perspective of the healthcare organi-
zation as a whole; thus, theyare very difficult to measure, and attribution is

/ always a challenge. For cx;a‘hgc, systems to support physician recruitment
might be expected to Iead to greater market share and improved physician
retention. Howcvcr,,yf'any external factors influence these outcomes, leading
to greater uncertainity with respect to the value of this type of HIT invest-
ment. You miﬂt have improved physician recruitment by operating a well-
functioning system. However, your market share and physician retention
may suffer because a specialty hospital moved into your market and siphoned
off key physicians and associated patients. The outcomes are poor from the
organization’s perspective.

Probably the best example of this type of challenge is with the intro-
duction of the EHR strategy. Smaltz and Berner (2007) outline the inter-
related nature of benefits and challenges the EHR system faces. Because
an EHR system is not a thing but a comprehensive strategy, it is difficult
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EXHIBIT12.4
Category Subcategory Example of Impact Descriptions of
Improve Improve efficiency of the clinical patient care-related EHR Benefits
efficiency processes by Category:
Access to information Getting information when and Demonstration
where it is needed of System
Organization of the data Patient data entered one time Nature of EHR
Claims processing Clinical data drive billing
processes
Improve Enables individual provider profiles of performance as wellp{
monitoring aggregate profiles
Improve clinical Real-time clinical decision support /
processes Quality improvement Clinical and financial out-
comes can be more easily
monit and linked
Disease management Agf:'e?'te data across 4
ents v
.
Source: Smaltz and Berner (2007). N o

4 >
>
to value. It is an “organizational, eultural transformation project thatyjust
happens to have a technology component” (Smaltz and Berner 2007, 16).
Examination of just the bencfits section of an EHR strategy deséribed by
these authors reveals how investment in this process spans thg_()f'ganjzation
and creates difficulties in }inancial documentation. The descaptions in exhibit
12.4 by major bencfit category and subcategory demgnstrate that benefits

are not conﬁncd} a single operational unit. \ -

> -

e

» -

Value}ealization \ -

>
The IT Governance Institute (2006,,5; developed a multipart initiative to
support HIT value realizaton in ;cs}ponsc to a perceived need for “organi-
zations to optimize the realization of value” from investments (see chapter
4 for more background onWHIT governance). The comprehensive frame-
work assists users in measuring, monitoring, and maximizing realized value
from HIT investments. Rather than a straightforward, onc-step-at-a-time
approach, this framework employs a holistic approach to value realization.
While not fundamentally different from the benefit—cost analysis and cost-
effectiveness analysis methodologies described earlier, this framework is more
attuned to HIT leadership’s decision-making.

The IT Governance Institute approach starts by asking the following
four questions, posed originally by Thorp (2003):
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1.

Strategic question: Arve we doing the right thing? Is the investment
aligned with a broader business vision, is it consistent with established
principles, and does it contribute to the strategic objectives?

. Architecture question: Are we doing it the right way? Is the investment

aligned with existing information technology architecture and
consistent with ongoing architecture principles?

Value question: Are we getting the benefits? Do you have a clear
understanding of the expected bencefits, and do you have a process for
realizing the benefits?

Delivery question: Are we getting it done the right wu_vﬁ) you

have effective and disciplined management, delivery, and change
management processes with technical and blyss resources to deliver
the promise of the technology investmen

In the context of these four questions, the Governance Institute uses a three-
part strategy to maximize return on Hﬁ investment (the first two clements
th

are described in chapters 4 and 10

¢ third is discussed in the fgla\;ing

section): W,

1.

2.

3. Investment managc;{an

Value governance. Optﬂ'zcs the value of an organizati %yinformation
technology—cna investments by establishing the Sovernance,
monitoring, and €ontrol framework; by providing strategic direction for
the investments; and by defining the investment portfolio characteristics
(sce chapfa 4). _ ;_”y’
Portfolso management. Ensures that an oséanization’s overall portfolio
of information technology—enabled investments is aligned with and
ontributing optimal value to its aqatcgic objectives by establishing and
managing resource profiles, defifiing investment thresholds, evaluating
and prioritizing new investménts, managing the overall portfolio, and
monitoring and rcpurtiqgfon portfolio performance (sce chapter 10).
st. Ensures that HIT investments deliver
outcomes at reasonible costs while also managing associated risk.
4

To accomﬁ[i'sh the investment management aspect of obtaining a

return on HI'I'invcstmcnt, the IT Governance Institute proposes that the
organization engage in an cight-step process. In this framework, imple-
menting the investment management process requires detailed information
gathering; assessment of benefits, costs, and risks; selection of the investment
vehicle; and monitoring outcomes. This process is geared to the corporate
environment, as opposed to the government or social perspective. These
cight steps by the IT Governance Institute (2006) are outlined in exhibit
12.5 and detailed in the following sections.
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Step 1: Building the Fact Sheet

The first step in the process is to gather all of the information relevant for
making the appropriate HIT business decision. The I'T Governance Institute
provides a model form for collecting the necessary data, but our experience
suggests that each organization should implement a collection form that
works in its environment. The key point is that no category of information
can be ignored. At a minimum, the following categories need to be assem-
bled (IT Governance Institute’s equivalent terms are given in parentheses):

Congruence (alignment). The investment must be cotﬁtcnt

with documented business strategy (see chapter 4), current HIT
management practices, and government rcgu?ry constraints (current
and anticipated).

Business outcomes. The investment must d‘n'cr an organizational need
to achieve intermediate and final outcomes. These outcomes need to be
documented and mcasumblc‘.i'/' »
Financial benefits. Input for cial benefits should document g
savings, revenue enhancements, capacity and volume growth, gng:sk

mitigation from the iyncm decision. These include the fangible
revenue enhancements/or cost reductions in capital, opg;ﬂions, or risk.

Indirect benefits (tnﬁnancial benefits). As in the bepefit—cost

assessment, enefits are not easily quantifi financial terms but
must be a:iiousl_\' considered nonetheless.

Costs (resources and expenditures). All categons s of equipment, human
resourets, supplies, consultants, and other resources necessary for the
HIT investment must be documcntsl.
)tnn'tivity (risk). Alternatives that'guantify the risk in the investment
: must be identified. Undcrstandiﬁg the best-case and worst-case
scenarios for the invcstmcnt'f:clps the organization select an investment
/ that meets its toleranee for'risk.

o Model (assumptions m? constraints). Understanding how the HIT
investment accomplishes the desired outcomes, with associated benefits
and costs, hcly?o determine the reasonableness of the subsequent
analyscs. 'I.};R: logic of the empirical claims for outcomes, benefits, and
costs depends crucially on the assumptions employed. These must be
articulated clearly.

Step 2: Alignment Analysis

Investment alternatives abound, necessitating decision-making. The selected
option needs to optimize net benefits from the scarce resources available.
Alignment helps to ensure that the HIT-related investments support the
organization’s strategic business objectives. Alignment statements might




