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Structured Abstract

Objectives: An evidence report was prepared to assess the evidence base regarding benefits and
costs of health information technology (HIT) systems, that is, the value of discrete HIT functions
and systems in various healthcare settings, particularly those providing pediatric care.

Data Sources: PubMed®, the Cochrane Controlled Clinical Trials Register, and the Cochrane
Database of Reviews of Effectiveness (DARE) were electronically searched for articles
published since 1995. Several reports prepared by private industry were also reviewed.

Review Methods: Of 855 studies screened, 256 were included in the final analyses. These
included systematic reviews, meta-analyses, studies that tested a hypothesis, and predictive
analyses. Each article was reviewed independently by two reviewers; disagreement was resolved
by consensus.

Results: Of the 256 studies, 156 concerned decision support, 84 assessed the electronic medical
record, and 30 were about computerized physician order entry (categories are not mutually
exclusive). One hundred twenty four of the studies assessed the effect of the HIT system in the
outpatient or ambulatory setting; 82 assessed its use in the hospital or inpatient setting. Ninety-
seven studies used a randomized design. There were 11 other controlled clinical trials, 33 studies
using a pre-post design, and 20 studies using a time series. Another 17 were case studies with a
concurrent control. Of the 211 hypothesis-testing studies, 82 contained at least some cost data.
We identified no study or collection of studies, outside of those from a handful of HIT leaders,
that would allow a reader to make a determination about the generalizable knowledge of the
study’s reported benefit. Beside these studies from HIT leaders, no other research assessed HIT
systems that had comprehensive functionality and included data on costs, relevant information
on organizational context and process change, and data on implementation.

A small body of literature supports a role for HIT in improving the quality of pediatric care.
Insufficient data were available on the costs or cost-effectiveness of implementing such systems.

The ability of Electronic Health Records (EHRSs) to improve the quality of care in ambulatory
care settings was demonstrated in a small series of studies conducted at four sites (three U.S.
medical centers and one in the Netherlands). The studies demonstrated improvements in provider
performance when clinical information management and decision support tools were made
available within an EHR system, particularly when the EHRSs had the capacity to store data with
high fidelity, to make those data readily accessible, and to help translate them into context-
specific information that can empower providers in their work.

Despite the heterogeneity in the analytic methods used, all cost-benefit analyses predicted
substantial savings from EHR (and health care information exchange and interoperability)
implementation: The quantifiable benefits are projected to outweigh the investment costs.
However, the predicted time needed to break even varied from three to as many as 13 years.

Conclusions: HIT has the potential to enable a dramatic transformation in the delivery of health
care, making it safer, more effective, and more efficient. Some organizations have already
realized major gains through the implementation of multifunctional, interoperable HIT systems
built around an EHR. However, widespread implementation of HIT has been limited by a lack of



generalizable knowledge about what types of HIT and implementation methods will improve
care and manage costs for specific health organizations. The reporting of HIT development and
implementation requires fuller descriptions of both the intervention and the
organizational/economic environment in which it is implemented.

Vi
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Executive Summary

Introduction

The United States health care system is at risk due to increasing demand, spiraling costs,
inconsistent and poor quality of care, and inefficient, poorly coordinated care systems. Some
evidence suggests that health information technology (HIT) can improve the efficiency, cost-
effectiveness, quality, and safety of medical care delivery by making best practice guidelines and
evidence databases immediately available to clinicians, and by making computerized patient
records available throughout a health care network. However, much of the evidence is based on a
small number of systems developed at academic medical centers, and little is known about the
organizational changes, costs, and time required for community practices to successfully
implement off-the-shelf systems.

An analysis of the usefulness of implementing HIT must take into consideration several
factors:

=  The potential of this technology to improve health care quality, safety, and patient
satisfaction—and how this potential has been demonstrated.

=  The cost-effectiveness of the technology—the business case for adoption of the
technology—including the total costs of implementation (both financial and in terms of
resources) and any cost savings that accrue. Concerns exist that those who bear the
greatest share of such costs are not able to recoup those costs.

=  The ability to generalize the effects of an HIT intervention on costs and benefits in
existing systems (using published experience with or research on these systems) to the
technology’s use by other health care organizations.

The Leap Frog Group and a number of components of the U.S. Department of Health and
Human Services (HHS)—the Centers for Medicare & Medicaid Services (CMS), the Office of
the Assistant Secretary for Planning and Evaluation (ASPE), the Office of Disease Prevention
and Health Promotion (ODPHP), and the Agency for Healthcare Research and Quality
(AHRQ)—requested a review of the research on HIT to compile and evaluate the evidence
regarding the value of discrete HIT functions and systems in various health care settings. This
Evidence-based Practice Report on the costs and benefits of health information technology
systems, along with an accompanying interactive database that catalogs and assesses the existing
evidence was prepared by the Southern California Evidence-based Practice Center (EPC). This
report systematically reviews the literature on the implementation of HIT systems in all care
settings and assesses the evidence in four specific circumstances:

1. The costs and benefits of HIT for pediatric care.

2. The ability of one aspect of HIT, the electronic health record (EHR), to improve the
quality of care in ambulatory care settings.

The costs and cost-effectiveness of implementing HER.
4. The effect of HIT on making care more patient-centered.



Methods

An electronic search of PubMed, the Cochrane Controlled Clinical Trials Register, and the
Cochrane Database of Reviews of Effectiveness (DARE) was conducted for articles published
from 1995 to January 2004. Additional references were obtained by reviewing the references in
several major reports prepared by private industry and by RAND Health. Two reviewers, each
trained in the critical analysis of scientific literature, independently reviewed each study and
resolved disagreements by consensus. The principal investigator resolved any disagreements
that remained unresolved after discussions between the reviewers.

Studies selected for review had to be either:

= A meta-analysis.

= A systematic review.

= Original research that tested a hypothesis (that is, a report that compared data between
groups or across time periods, assessing a specific question and using statistical tests to
assess differences).

= Original research that conducted predictive analyses (a report that used modeling
techniques and simulations to predict the effects of an HIT implementation).

Of 855 articles screened, 256 were accepted for review. Descriptive studies of HIT
implementations were identified and classified according to the categories listed below, but were
not reviewed in more detail.

The contents of each selected article or report were abstracted using electronic data-
abstraction forms prepared especially for this analysis. Abstracted data included the system’s
capabilities, interventions used, study design, implementation processes, evaluation methods,
outcomes, costs, and barriers to implementation. A structured abstract was created for each
report; these abstracts can be accessed in an online, interactive database created for this evidence
report. (This database can be accessed at http://healthit.ahrg.gov/tools/rand.)

Results

Overall Results

Of the 256 studies reviewed, 156 were about decision support, 84 assessed the electronic
medical record, and 30 were about computerized physician order entry (CPOE). One hundred
twenty-four of the studies assessed the effect of the HIT system in the outpatient or ambulatory
setting, while 82 assessed its use in the hospital or inpatient setting. Ninety-seven studies used a
randomized design. There were 11 controlled clinical trials, 33 studies that used a pre/post
design, 20 studies that did a time series, and another 17 that were case studies with a concurrent
control. Among the 211 hypothesis-testing studies, 81 contained at least some cost data.

Many of the studies concerned HIT systems developed and evaluated by academic and
institutional leaders in HIT.

= Regenstrief Institute in Indianapolis, IN (18 studies)
=  Partners/Brigham and Women’s Hospital in Boston, MA (19 studies)



= Intermountain Health in Salt Lake City, UT (11 studies)

=  Kaiser Permanente health care system (5 studies)

= Vanderbilt University in Nashville, TN (2 studies)

= U.S. Department of Veterans Affairs (VA) health care system (15 studies)

Studies from these institutions have contributed greatly to our knowledge about the
usefulness of particular HIT functionalities (such as CPOE or computerized electronic alerts),
and are examples of what can be realized by the implementation of broadly functional HIT at
these specific institutions. But these studies also have limitations, in terms of their usefulness to
inform decisions about the adoption of HIT elsewhere. The primary limitation is that these HIT
systems were developed over the course of many years by technology champions at these
institutions and, in a process of co-evolution, were adapted particularly to the working
environment and culture of their respective institutions. Consequently, the “intervention” at these
sites consists not only of the HIT system but also the local champions, who were often also the
evaluators in published studies. Furthermore, it is challenging to calculate the cost of the
development of the HIT system as a whole, since this process occurred over many years at each
institution. In addition, these systems are not commercially available from a vendor—and
vendors supply most HIT systems in use in the U.S.

We were able to identify only 15 studies that used a randomized or controlled clinical (RCT
or CCT) design, included cost data, and assessed HIT systems that were not from one of the
leading academic and institutional HIT institutions or the United Kingdom (another setting that
has limited generalizability to U.S. health care institutions). When these 15 studies were
examined for their HIT functionality using the classification system developed by the Institute of
Medicine, 4 of them concerned only decision support and 4 assessed HIT systems with decision
support and administrative processes. The remaining seven studies addressed other single
functionalities or combinations of up to three functionalities. We were not able to find a single
study that used a randomized or controlled clinical trial design, that did not report data from one
of the leading academic or institutional HIT systems or the U.K., that reported cost outcomes and
that assessed an HIT system including at least four of the eight IOM categories of functionality.

For the 103 hypothesis-testing studies that used a design other than a randomized or
controlled clinical trial, 45 reported cost data. Of these 45 studies, 23 assessed systems that were
not one of the leading academic or institutional HIT systems or that came from the U.K. An
examination of these 23 studies for their functionalities showed, as in the studies using an RCT
or CCT design, that most studies did not evaluate systems with a broad level of functionality.
Five studies assessed only decision support, and three studies each assessed only administrative
processes or order entry management. Three studies assessed HIT systems with two
functionalities, order entry management and decision support. The remaining nine studies
assessed various combinations of two or three functionalities. No study evaluated an HIT system
with at least four of the eight categories of functionality.

The literature is even sparser regarding information about the organizational context of an
HIT implementation. Of the hypothesis-testing studies, we identified only 3 studies that provided
information about the financial context of the organization, such as the degree of managed
care/capitation penetration; 6 studies with information about system penetration; 2 studies about



facilitators to implementation; 1 study explicitly discussing sustainability of the HIT
intervention; 12 studies reporting extrinsic factors in valuing costs and benefits such as the health
care market competitiveness; and 6 and 9 studies, respectively, reporting the initial costs of the
HIT system and costs of implementation.

In summary, we identified no study or collection of studies—outside of those from a handful
of HIT leadership institutions—that would allow a reader to make a determination whether the
study's reported benefit was generalizable. Besides these studies from HIT leaders, no other
research assessed HIT systems that had comprehensive functionality while including data on
costs, relevant information on organizational context and process change, and data on
implementation. This limitation in generalizable knowledge is not only a matter of study design
and internal validity. Even if further randomized, controlled trials are performed, the
generalizability of the evidence would remain low unless additional systematic, comprehensive,
and relevant descriptions and measurements are made regarding how the technology is utilized,
the individuals using it, and the environment it is used in.

The Costs and Benefits of HIT in Pediatric Settings

Early evidence shows that stand-alone clinical decision-support systems (CDSS) (such as
drug dosing calculators) can reduce medication dosing errors, and CPOE plus CDSS can reduce
the incidence of harmful medication errors in the inpatient pediatric and neonatal intensive care
settings. Other HIT systems, such as electronic medication administration records, pharmacy-
based robots, smart infusion pumps/devices, and medication bar-coding, are predicted to reduce
medication errors, but need further study.

The use of CPOE plus CDSS has been demonstrated, in separate studies, to (1) reduce the
frequency or duration of antibiotic use for common pediatric illnesses such as pharyngitis and
otitis media, and (2) improve completeness and reduce variation in clinical documentation. In the
ambulatory setting, a single study showed that an appointment reminder system is cost-effective
and significantly reduces missed appointments, while in the neonatal intensive care unit, another
study showed that CPOE can reduce medication and radiology turnaround times. Therefore, the
evidence for HIT cost-savings in pediatrics is limited, but appears optimistic.

Electronic Health Records and the Quality of Ambulatory Care

Adoption of EHR systems is widely believed to be critical to the delivery of consistent, high-
quality health care, although the current use of EHRs is limited. Seven studies were identified on
the use of EHR in four ambulatory care settings (three in the United States and one in the
Netherlands). The findings reported in all of these studies were primarily related to the
implementation processes and to changes in clinical processes.

With the exception of one study that examined the effects of incorporating HIV care
guidelines and alerts on quality of care for HIV-positive patients, all the studies assessed the
effects of adding various types of information related to laboratory test and prescription ordering
to EHR ordering screens. In general, these studies showed that providing laboratory test
guidelines and related information on test-ordering screens was associated with a decrease in



orders for overused tests and an increase in orders for underused tests; provision of formulary
guidance was associated with increased adherence to a formulary for at least one class of
medication; and addition of HIV care guidelines and alerts was associated with improved quality
of care.

The Economic Value of an EHR System

While EHR systems may be essential for improving efficiency and quality of health care,
implementation of an EHR system requires substantial capital investments and organizational
change. Consequently, many health care organizations are seeking evidence from previously
implemented systems about the costs and benefits of EHR adoption in order to better inform
decisions about the optimal timing and strategy for implementation.

Not all of the costs and benefits reported when implementing new systems or making
changes to existing systems were financial. EHRs were associated with improvements in service
and other resource utilization, provider productivity, care efficiency, documentation quality,
clinical decisionmaking, guideline compliance, and costs of care.

Despite considerable variation among the few studies that modeled financial costs and
benefits, all predicted substantial cost savings from EHR implementation. However, these studies
each made a number of assumptions, and the predicted break-even points ranged from as short a
time as 3 years to as long as 13 years.

HIT and Patient-Centered Care

The evidence is sparse for the ability of HIT systems to make health care more patient-
centered. The best evidence of such a change is the beneficial effect on preventive care of using
computerized reminders to patients. Telemedicine and consumer health informatics also have
limited evidence of benefit in specific contexts. The evidence is much more limited about the
health effects of more general, interactive health information technologies such as the Internet or
e-mail, or the effect on patient trust and satisfaction of implementing HIT systems such as the
electronic health record.

Barriers to HIT Implementation

Studies identified a large number of barriers to the implementation of HIT. These barriers
can be classified as situational barriers (including time and financial concerns), cognitive and/or
physical barriers (including users’ physical disabilities and insufficient computer skills), liability
barriers (including confidentiality concerns), and knowledge and attitudinal barriers. Cutting
across all of these categories, however, may be the need for a major structural and ideological
reorganization of clinical medicine as it is now practiced in the majority of settings to be able to
integrate itself with and enjoy the benefits of HIT.



Conclusions

Limitations of the Review

The primary limitation of this review is the quality, quantity, and generalizability of the
available (published) studies. Substantially more information regarding implementation may
have been obtained by contacting leading HIT implementers and conducting structured
interviews with them.

Many of the costs and financial benefits of EHR will change over the years, because they
depend on the changing price of such factors as hardware, software, labor, and
pharmaceuticals and medical devices. Consequently, the costs reported in some of the older
articles are of limited relevance.

General Conclusions

Predictions based on statistical models suggest that HIT has the potential to assist in
dramatically transforming the delivery of health care, making it safer, more effective, and
more efficient. However, the experimental evidence supporting benefits from HIT is more
limited.

A number of large health care organizations have realized some of these major gains
through the implementation of multifunctional, interoperable HIT systems built around an
electronic health record.

The impact of HIT implementation on the cost and quality of care is not going to be
consistent across institutions, independent of context. However, the specific context within
which HIT is implemented, including the setting, the clinical issues, and the patient
populations, greatly influences its use and effects.

More widespread implementation of HIT is limited by the lack of generalizable knowledge
about what types of HIT and methods for its implementation will prove most useful for
specific health organizations, especially for small practices and small hospitals.

The reporting of HIT developments and implementations needs to be improved, with greater
attention given to descriptions of both the intervention and the organizational/economic
environment in which the technology is implemented.

A high priority must be placed on establishing standards for the information that needs to be
measured and reported in studies of HIT implementation, similar to the CONSORT
standards developed for reporting clinical trials of therapeutics.

Using existing published evidence, it is not possible to draw firm conclusions about which
HIT functionalities are most likely to achieve certain health benefits—and the assessment of
costs is even more uncertain.

Existing evidence is not sufficient to clearly define “who pays for” and “who benefits from”
HIT implementation in any health care organization—except those, such as Kaiser and the
VA, that are responsible for paying for and delivering all the care for the defined population.



Statistical models can be built to estimate the costs and benefits of interoperable HIT
systems within and across health care provider settings, payers/purchasers, and cumulatively
across the health care continuum, but these models are based on many untested assumptions.

Implementation of HIT faces many barriers, including institutional barriers, cognitive and/or
physical barriers, liability barriers, and knowledge and attitudinal barriers.
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Chapter 1. Introduction

The use of health information technology (HIT) has been promoted as having tremendous
promise in improving the efficiency, cost-effectiveness, quality, and safety of medical care
delivery in our nation’s healthcare system. The realization of these benefits is especially
important in the context of reports that show five years of consecutive annual double-digit
increases in healthcare costs and increases in the numbers of adverse health events.* At the
same time, reports have suggested that 50 percent of all healthcare dollars are wasted on
inefficient processes. Legislators and organizational leaders at the federal and state levels have
emphasized the need for healthcare to follow the example of many non-healthcare industries, in
which implementation of computer information technology has been critical in increasing the
accessibility of mission-critical information, automating labor-intensive and inefficient
processes, and minimizing human error.

The most important use for HIT may be to help reduce medical errors. This technology-based
strategy has proven effective in reducing the effects of human error in industries such as banking
and aviation. Clinical HIT systems may make a substantial impact on medical quality and safety
by integrating relevant automated decisionmaking and knowledge acquisition tools into the
practices of medical providers, thereby reducing errors of omission that result from gaps in
provider knowledge or the failure to synthesize and apply that knowledge in clinical practice.
These systems, when integrated within larger HIT systems, may improve medical
decisionmaking and appropriate use of diagnostic tests and therapeutic agents.

In the ambulatory healthcare environment, the use of HIT offers a variety of benefits. First, it
can improve the efficiency and financial health of the practice. For years, many offices have used
computerized scheduling and financial systems to streamline office processes by tracking
practice productivity and automating reimbursement processes. Second, the use of ambulatory
electronic health records (EHRS) also offers an opportunity to monitor and improve clinical
quality by improving information access and reducing duplicative documentation. And
technology-based “e-prescribing” tools may improve the efficiency and safety of prescribing
practices in the outpatient setting just as they have done in the hospital setting. Finally, the
widespread adoption of HIT will allow the achievement of system connectivity and information
exchange among providers of the same organization, among organizations, and ultimately
regionally and nationwide.

However, the majority of medical organizations and providers have been slow to adopt HIT.
Recent surveys of computerized physician order entry (CPOE) use show that only 9.6 percent of
hospitals have CPOE completely available for use, and only half of these hospitals require use of
CPOE.? In the ambulatory setting, recent estimates place the use of electronic health records at 6
to15 percent of office-based physicians.*” The potential advantages of widespread adoption of
HIT in our nation’s healthcare system make it vital to examine the scientific evidence that
currently supports the relative costs and benefits of HIT, and the barriers to implementing
various types of HIT systems across the spectrum of healthcare environments.
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A Framework for Considering the Costs and Benefits of
Health Information Technology

Private organizations deciding whether to invest in HIT must weigh the costs and benefits of
doing so. Although the primary goal of nonprofit healthcare organizations may be to provide
high-quality care, these organizations still need to watch the bottom line to survive, which
includes understanding the costs of measures designed to improve quality. Such private return-
on-investment (ROI) calculations can provide results that are quite different from those of
societal cost-benefit analysis, which are often reported in clinical journals.

For example, one study showed that a hospital that installed a computerized reminder system
to alert providers when patients were not up-to-date on their immunizations increased
pneumococcal vaccine orders by 8 percent.® Another study showed that, among the elderly, each
$12 vaccination averts $20.27 in hospital costs and increases life expectancy an average of 1.2
days.” From society’s point of view, the reminder system saves money and improves health, so it
is a win-win program. However, from a financial perspective, the hospital has spent money on a
system that had no effect on the costs or revenues of current stays because the pneumococcal
vaccine is not delivered in the hospital. To benefit from this intervention, the hospital must make
a reputation for higher quality and convert it into profits. This is one example of the potential for
a mismatch between who pays for and who accrues cost savings from HIT use. A more extreme
example would be a hospital’s implementation of a HIT intervention that averts future
hospitalization. In this case, HIT implementation both costs the hospital money and decreases
hospital revenues, even if the HIT implementation has a net cost-savings from a societal (or
Medicare) perspective.

Elements of the Business Case

The business case for investing in HIT must consider both financial and nonmonetized®
consequences. The financial aspect deals with the effect on the organization’s bottom line. Any
HIT investment has immediate costs in purchase, adaptation to the local organization, and staff
training. So the business case for HIT depends on the downstream financial benefits exceeding
the immediate costs. Because profits = revenue — costs = (revenue per patient — costs per patient)
x (number of patients), long-term profits can come from increases in (profitable) patients,
increases in revenues per patient, or decreases in cost per patient. The easiest of these to
understand is costs per patient. All organizations benefit from becoming more efficient and
reducing the costs of providing particular services. HIT can reduce the waste involved in
collecting information and getting it to where it is needed for better decisionmaking. This
increase in efficiency can streamline health care and billing processes, and avoid the costs of
unnecessary services and of dealing with errors, both in patient care and in billing. Also, working
in high quality organizations has some intangible benefits to staff, which may lead to better
retention and productivity at equal levels of pay.

! Nonmonetized consequences are merely costs and benefits that are not expressed in dollar terms. It may be easy to
express some of them in dollars but difficult to realize the corresponding cash flows. (For example, the time you
spend in traffic may be worth $100/hour, but who is going to pay you for it?) Others may resist expression in
dollars.
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However, if the HIT is used to raise the quality of care or change the mix of services
provided, the resulting financial costs and benefits depend on how the organization is paid and
what expenses it bears. These factors can greatly affect what kind of return on investment is
likely and when it will be realized. The next three paragraphs provide some examples.

A reputation for higher quality should increase the demand for an organization’s services in a
competitive market, but it is difficult to prove that you are better than your competition or better
than you used to be. HIT can raise quality and can also generate the statistics to prove you have
done so. Perceived higher quality allows organizations to increase market share and to negotiate
higher prices from payers whose members demand access to those organizations, even if they
have to pay slightly higher premiums to get it. In a competitive fee-for-service environment,
greater market share increases revenues and may also permit some economies of scale.

HIT can also be used to increase reimbursable services per patient, such as covered
immunizations and exams. HIT pays if it reduces waste, but it reduces profit if it reduces current
or downstream services. Hospitals whose payments are set by DRGs (a fixed payment that
depends on the diagnosis of the patient but does not vary with actual costs) benefit somewhat
from shorter length of stay (although the last days of a hospitalization are the cheapest), but not
from reduced readmissions (except those where a Medicare patient bounces back into the
hospital before sufficient time lapses post-discharge to qualify the readmission for
reimbursement as a “new” episode of care). A hospital also will not benefit financially from
interventions that shift care to physicians’ practices.

The biggest gains from quality and HIT come when providers are paid by means of a
capitated fee system. Under such a system, any investment that reduces the total costs of care for
these patients can be recouped, so it pays to reduce unnecessary services and to provide care in
the most efficient setting. HIT may help to share the information needed to do so. Such reasoning
was behind the Department of Veterans Affairs’ (VA’s) decision to develop its HIT system.
Most published examples of cost-saving quality projects come from health maintenance
organizations (HMOs)—for example, better diabetes or heart failure care that keeps patients out
of the hospital. Also for HMOs, high quality can offset other undesirable features—such as poor
access or amenities—or can justify higher premiums. The gains to HMOs of better care will be
more certain when capitation payments are adequately risk adjusted. Without risk adjustment,
providing high quality chronic illness care, an area where HIT is particularly useful, may have
the unprofitable side effect of attracting more-expensive patients.

Because some of the financial gains from high quality may go to purchasers (employers)
rather than providers, particularly in noncapitated, fee-for-service environments, some
purchasers have started to pay directly for quality. If the case for HIT were strong enough,
insurers might want to subsidize it in part (i.e., based on the insurer’s share of the provider’s
caseload). However, unless an insurer covers most of the patients in a particular health care
organization or insurers agree to collaborate, it does not pay one insurer to subsidize HIT for an
entire provider or organization because a substantial portion of the cost savings accrue to other
payers (the “free rider” problem).

Non-healthcare businesses that are selecting investments might consider only financial return
on investment (ROI), but providing health care is a business with an unusual emphasis on
nonmonetized goals. The nonmonetized part of the business case includes all nonmonetary
arguments that the organization feels will influence the decision to adopt or reject the
intervention. Examples include the following:
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= Maintaining credentials

= Satisfying reporting requirements

= Satisfying a requirement to do a quality improvement project
= Avoiding exposure to liability

=  Building goodwill or reputation

= “Because it’s the right thing to do.”

Many of these nonmonetized items have financial aspects. For example, the intervention may
reduce the cost of meeting a preexisting reporting requirement. Also, many organizations,
particularly nonprofits, have nonfinancial goals—such as providing high quality care—in
addition to financial goals.?

What Is Generalizable Knowledge Regarding Health
Information Technology?

In this report, we use the term generalizable knowledge to mean published evidence of the
effects of a HIT intervention on costs and benefits that other health care organizations can use to
implement HIT and reasonably expect benefits similar to those reported in the original study.
Therefore, generalizable knowledge from a study has two components: (1) the internal validity of
the study and (2) the utility of the information to others considering implementing HIT. We can
illustrate differences in generalizable knowledge by considering some examples.

The simplest example is that of a particular pharmaceutical therapy for patients with a certain
condition. In this case, a randomized, placebo-controlled trial of the new pharmaceutical agent
would be a study with good internal validity. Because pharmaceuticals are manufactured for
consistency in strength and are given according to specified dosing schedules, another health
care organization examining the results of such a study could reasonably assume that
administration of the new pharmaceutical in the same doses and to patients with similar
characteristics would result in benefits similar to those reported in the original study.

A second example would be the assessment of a new surgical therapy. In such a case, the
evidence would not come from a randomized, double blind, placebo-controlled trial, since this
design is not generally feasible for tests of surgical therapy. Data may come from studies
comparing patients randomly assigned to surgical therapy or to an alternate therapy or
nonrandomized studies comparing surgically treated patients with historical controls or even case
series. As the confidence in the equivalence of the comparison groups at baseline diminishes, the
difference in benefit must become greater for the reader to conclude that beneficial effects on
outcomes are due to differences in therapy and not other differences between groups at baseline.

Even after accepting that a particular study reports a real difference in outcomes between
groups, the healthcare organization or practitioner contemplating offering surgery must consider
more factors than when contemplating the prescription of a new pharmaceutical agent. Surgical
therapies are not as standardized as pharmaceutical agents, and outcomes depend upon such
factors as the skill of the surgical team and hospital. There is no reason to expect that every
surgeon and hospital delivers equivalent care the way physicians and patients can expect a

2 Nonprofits may explicitly have commitments to provide the highest quality care, but for-profits also share medical
ethics and culture to do the best they can for their patients.
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standard dose of a pharmaceutical to have equivalent potency. Hence, a study describing the
effects of a surgical therapy needs to give more detail than a study describing the effects of a
pharmaceutical drug, namely, enough description of the surgeon and hospital that other
healthcare organizations or providers can determine whether the reported outcomes are likely to
be achieved in their own clinical situation.

When considering HIT evaluation, the situation becomes even more complex. Both the
intervention and the subjects of the intervention are qualitatively different in a study of HIT than
in a study of a pharmaceutical or surgical intervention. HIT implementation consists of a
complex organizational change undertaken to promote quality and efficiency. Studies of
organizational change are fundamentally different from studies of medical therapies.
Organizational interventions interact with a wide range of organizational system components. To
be successful, they must address these components in a locally effective way. Thus, in a sense,
these interventions are by nature not widely generalizable, in contrast to studies of narrow
interventions such as pharmaceuticals, which aim to identify treatment effectiveness that is
operator-independent, or generalizable across settings or providers. This difference has several
important consequences. First, randomized controlled trials are not always feasible for assessing
organizational change. The risks and benefits of reliance on controlled trials for evidence about
interventions involving organizational change has been debated.®® However, reliance only on
randomized clinical trials for evidence of the effect of HIT on costs and outcomes risks
restricting the focus to narrow and tightly defined elements of HIT. In many real-world
applications, complex organizational change interventions are implemented as a series of steps,
with each step dependent on the organizational response to the previous step. Therefore, we
judge that generalizable knowledge must and can come from many types of studies. However,
we also judge that these studies must report details of the intervention and the organizational
characteristics of where the intervention was implemented to allow other organizations to make
judgments about the applicability of the results.

We consider the intervention in HIT studies to have at least four components:

= Technical—including the system components being tested (which may consist of CPOE,
clinical charting, or electronic prescribing); the preexisting technology infrastructure
(e.g., clinical and financial systems, network); and the existing electronic interfaces and
integration.

= Human factors (machine-person i