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Policy Points:

� The expansive goals of the Health Information Technology for Eco-
nomic and Clinical Health (HITECH) Act required the simultaneous
development of a complex and interdependent infrastructure and a wide
range of relationships, generating points of vulnerability.

� While federal legislation can be a powerful stimulus for change, its
effectiveness also depends on its ability to accommodate state and local
policies and private health care markets.

� Ambitious goals require support over a long time horizon, which can be
challenging to maintain. The future of health information technology
(health IT) support nationally is likely to depend on the ability of
the technology to satisfy its users that its functionalities address the
interests policymakers and other stakeholders have in using technology
to promote better care, improved outcomes, and reduced costs.

Context: The Health Information Technology for Economic and Clinical Health
(HITECH) Act set ambitious goals for developing electronic health information
as one tool to reform health care delivery and improve health outcomes. With
HITECH’s grant funding now mostly exhausted but statutory authority for
standards remaining, this article looks back at HITECH’s experience in the
first 5 years to assess its implementation, remaining challenges, and lessons
learned.

Methods: This review derives from a global assessment of the HITECH Act.
Earlier, we examined the logic of HITECH and identified interdependencies
critical to its ultimate success. In this article, we build on that framework to
review what has and has not been accomplished in building the infrastructure
authorized by HITECH since it was enacted. The review incorporates quan-
titative and qualitative evidence of progress from the global assessment and
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from the evaluations funded by the Office of the National Coordinator for
Health Information Technology (ONC) of individual programs authorized by
the HITECH Act.

Findings: Our review of the evidence provides a mixed picture. Despite
HITECH’s challenging demands, its complex programs were implemented,
and important changes sought by the act are now in place. Electronic health
records (EHRs) now exist in some form in most professional practices and
hospitals eligible for HITECH incentive payments, more information is being
shared electronically, and the focus of attention has shifted from adoption of
EHRs toward more fundamental issues associated with using health informa-
tion technology (health IT) to improve health care delivery and outcomes.

In some areas, HITECH’s achievements to date have fallen short of the hopes
of its proponents as it has proven challenging to move meaningful use beyond
the initial low bar set by Meaningful Use Stage 1. EHR products vary in their
ability to support more advanced functionalities, such as patient engagement
and population-based care management. Many barriers to interoperability per-
sist, limiting electronic communication across a diverse set of largely private
providers and care settings.

Conclusions: Achieving the expansive goals of HITECH required the simulta-
neous development of a complex and interdependent infrastructure and a wide
range of relationships, some better positioned to move forward than others. To
date, it has proven easier to get providers to adopt EHRs, perhaps in response to
financial incentives to do so, than to develop a robust infrastructure that allows
the information in EHRs to be used effectively and shared not only within clin-
ical practices but also across providers. Effective exchange of data is necessary
to drive the kinds of delivery and payment reforms sought nationwide.

Keywords: health information technology, health care delivery, federal health
policy, health reform.

T he Health Information Technology for Economic
and Clinical Health (HITECH) Act, enacted as part of the
American Recovery and Reinvestment Act of 2009 (ARRA),

has been a major health policy initiative seeking to promote the use of
electronic health information as one tool to reform the delivery of health
care and improve health outcomes. Early in HITECH’s implementa-
tion, we analyzed factors that would drive initial efforts to adopt elec-
tronic health records (EHRs) and expand health information exchange
(HIE) to support meaningful use (MU).1 In that analysis, we exam-
ined the logic behind HITECH’s requirements and programs in light
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of the factors driving EHR uptake (affordability, product availability,
practice integration, and provider attitudes) and HIE (data harmoniza-
tion, privacy and security, organizational interfaces, access to technology,
provider participation, and patient support). Our analysis showed how
the ambitious scope of HITECH’s objectives would require rapid and
simultaneous progress on multiple fronts, with critical interdependen-
cies complicating execution. Such interdependencies were particularly
challenging because key decisions important to the ultimate success
of the HITECH Act would be made by private providers and diverse
state and local public and private organizations, over which the federal
government had only limited authority.

HITECH’s funding is now mostly disbursed, but federal authority to
establish standards and other requirements for health information tech-
nology (health IT) remains, and collaborative engagement with states
and the private sector continues. This article, developed as part of a
larger project funded by the Office of the National Coordinator for
Health Information Technology (ONC) to provide a global assessment
of the HITECH Act, looks back at the experience of HITECH to exam-
ine what was accomplished in terms of implementing the HITECH Act,
remaining challenges, and lessons learned. As part of our evaluation, we
monitored the progress of key activities and looked in more depth at
selected aspects of implementation.2 This article draws on that and the
other work ONC commissioned to evaluate HITECH and its specific
programs, many of which have received little attention in current publi-
cations. The article provides a high-level synthesis of what research and
evaluation reveals about the implementation of HITECH and its vari-
ous programs, including progress on key indicators that ONC presents
on its “dashboard” and other findings that stem from research by our
colleagues and ourselves.

The analysis is not without its limitations. First, the scope and
time line mandated by HITECH—and the guidance and resources
available for this study—meant that benchmarks to measure progress
were limited in some areas. Second, while we summarize what is known
about HITECH’s ability to achieve its ultimate goals, we can provide
only limited insight on this topic within the time frame available for
study. Third, the article emphasizes findings that provide a national
perspective, generally based on federal data sources and studies. While
this perspective is not comprehensive, we believe it includes the major
national information sources on this topic. Many of these reports and
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informational pieces are not well documented in the available peer
literature, and thus this synthesis provides a valuable lens through
which other studies of health IT can be assessed.

The Logic of HITECH

Figure 1 summarizes the core logic of the HITECH Act, including
the policies and programs built into HITECH to achieve its goals, key
features of the environment in which it is being implemented, and the
critical interdependencies that will influence the ultimate success of the
HITECH Act. As is well recognized,3 HITECH provided incentives
and support for providers to adopt EHRs and allow their information to
be exchanged electronically to promote the MU of health information
and improve health care outcomes. Even though HITECH preceded the
Patient Protection and Affordable Care Act of 2010 (ACA) it anticipated
the ACA and sought to develop digitized health information regarded as
important in reforming health care delivery.4,5 As reflected in Figure 1,
HITECH’s programs and policies sought to address key drivers behind
the adoption of EHRs (such as affordability and availability) and HIE
(such as data harmonization and organizational interfaces).

Only partially addressed by HITECH is the impact on implemen-
tation of the considerable variation in state policy environments and
private and local market forces across the country that have influenced
the historical experience with health IT, the form of delivery, and the
practical realities of implementing change.

Meaningful Use as Central Concept

As emphasized by the National Coordinator for Health IT when
HITECH was adopted,3 HITECH’s central concept is to encourage MU
of EHRs to enhance individual and population health outcomes and
research. MU requirements were envisioned as evolving over 3 stages,
becoming increasingly sophisticated over time as capacity grew.7 The
intent was to move beyond meeting formal requirements that could be
“checked off” toward effectively changing the way care is delivered and
how patients and providers interact—what some refer to as “meaningful,
meaningful use.”8 HITECH’s components provide building blocks for
this transition.
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Critical Building Blocks

Adoption of EHRs. To encourage providers to adopt EHR systems,
HITECH authorized up to $27 billion in Medicare and federal Medicaid
payments over 10 years to eligible providers who adopted EHR systems
that were certified as meeting federal standards and who attested to
meeting MU requirements. (Eligible hospitals received payments from
both Medicare and Medicaid; eligible professionals had to choose if they
qualified for both.) The HITECH Act also funded a Regional Exten-
sion Center (REC) program on a short-term basis to assist high-priority
providers in making the transition if they needed help to adopt and use
EHRs. (RECs focused on providers in small practices and those serv-
ing disadvantaged or rural populations, anticipating that such support
could be important to reduce disparities resulting from uneven access to
market-based support.) Short-term workforce programs were funded to
meet the anticipated increased demand for qualified professionals with
skills in health IT.

Although privacy and security protections were already in place
through the Health Insurance Portability and Accountability Act of
1996 (HIPAA), HITECH recognized the importance of these issues,
with an emphasis on funding education and enforcement of HIPAA and
identifying where additional protections might be required.

Exchange of Health Information. HITECH also sought to improve
data harmonization and to enable features that would allow data to be
electronically exchanged at diverse geographical levels. To complement
national policy, the HITECH Act provided short-term support for a state
health information exchange (state HIE) program to work on exchange
with stakeholders in states and local areas. Under HITECH, the US
Department of Health and Human Services (HHS) also continued to
work on national efforts to develop standards and mechanisms to promote
exchange and protect the security and privacy of health information.

Supporting Meaningful Use of Health IT. Recognizing variations in
health IT experience and maturity, the legislation authorized funding
for a Beacon program,9 initially envisioned as supporting more advanced
communities to illustrate the value of MU of health IT to improve health
outcomes. The Strategic Health IT Advanced Research Project (SHARP)
program was intended to spur applied research in select areas, including
the security of health IT, patient-centered cognitive support, network
architecture, and the use of EHRs. The subsequent enactment of the
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ACA provided increased support for changes in health care delivery and
payment that would complement MU requirements and enhance the
value of electronic health information. Over time, recognition grew that
patient engagement was also a critical aspect of change and the MU of
information.6,10

Time Frame and Resources. HITECH called for concurrent implemen-
tation on multiple fronts on a tight time line, in which government
resources were front-loaded. Implicit in the HITECH Act were assump-
tions that MU would transition through all 3 of its stages by 2016,
with no additional Medicare financial incentive payments authorized
after that year and penalties imposed starting in 2015 for those who did
not begin to attest by 2014. Medicaid’s initial payment requirements
for eligible professionals were less demanding than Medicare’s require-
ments on the front end; Medicaid payments were also higher than those
of Medicare and are slated to continue until 2020. Grant-supported
programs involved substantially fewer resources than anticipated MU
payments ($27 billion). Three-quarters of the funds went to the REC
and state HIE programs (Figure 2).

Funds for all grant-supported programs have largely been spent
(Figure 3). Funding was deliberately front-loaded, consistent with the
broader intent of ARRA (through which HITECH was authorized) to
provide a short-term stimulus for the economy. This front-loading was
especially true for the workforce programs, for which almost two-thirds
of the spending occurred in the first year (see Figure 3).

Implementation Experience

Moving From Meaningful Use Stage 1 to
Stage 2 Slower Than Projected

As of September 2015, more than 307,000 Medicare-eligible profession-
als (physicians, dentists, podiatrists, optometrists, and chiropractors) and
nearly 4,500 Medicare-eligible hospitals met at least MU Stage 1 re-
quirements (Figure 4). This means that they have an EHR that meets
certification requirements and that they have attested to use of that
EHR that meets Stage 1 criteria.11 Because of the different rules under
which they operate, some Medicaid-eligible professionals (physicians,
nurse practitioners, certified nurse-midwives, dentists, and physician
assistants) received initial payments upon acquisition of an EHR alone
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Figure 2. HITECH Grant Program Funding (in millions)a

$721 
42%

$564 
33%

$118 
7%

$250 
15%

$60
4%

REC Program State HIE Program
Workforce Programs Beacon Communities Program
SHARP Program

aDerived from ONC grants management reports.

(adopt, implement, upgrade [AIU]) and have not yet gone on to meet
the Stage 1 attestation requirements.12,13

By December 2014, 94% of eligible hospitals had been paid for
demonstrating MU Stage 1 in the Medicare incentives program.15 ONC
estimates that 73% of eligible health professionals had been paid by
2014.16 Physicians that adopted EHRs following HITECH (2011-2013)
are particularly likely to cite incentive payments or financial penalties
as major influences on their decisions.17

Originally, Medicare providers attesting to MU Stage 1 in 2011, at the
program’s start, were to begin Stage 2 attestation in 2013. Deadlines
were extended, however, and Stage 2 attestations, especially among
eligible professionals, did not begin to grow until 2015. As a result,
Stage 3 has been delayed from its initial start date of 2015; proposed
Stage 3 requirements were sent out for comment in summer 2015.18

The final rules, released for public comment in October 2015, allow
providers to attest to Stage 3 for the first time on a voluntary basis in
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2017.19 Stage 3 is viewed as a streamlined set of functionalities that
can be met more flexibly but are also more advanced. As currently
envisioned, Stage 3 requirements will apply to most eligible providers
in 2018, regardless of their previous status.

The delays in moving from MU Stage 1 to later stages of adop-
tion are important, as many advanced functionalities, such as electronic
HIE and patient engagement, were addressed only in limited form in
Stage 1 in the interest of jump-starting the program. Due to these de-
lays, fewer providers will be offered the carrot of financial payments
to make the transition as the program shifts from payments to penal-
ties, potentially influencing the provider support that is essential to
the success of HITECH. Providers’ acceptance of future stages of MU
may depend on how well the MU requirements reinforce their par-
ticular needs and how the dominant forms of delivery and payment
evolve.

Broad-Based EHR Adoption

EHR Adoption Nationwide. In 2014, nearly all reporting hospitals
(97%) possessed certified EHR technology, with three-quarters (75.5%)
having at least a basic system that included a defined set of functions
in at least 1 unit in the hospital. This change represents a substantial
increase from the adoption rates of 15.6% in 2010 and 9.4% in 2008.20

Among office-based physician practices in 2014, 83% had an EHR sys-
tem, with half (51%) having a basic system with specific functionalities
important to MU—more than double the share that had such a sys-
tem in 2009 (21.8%) before HITECH was passed.21 One study found
that while the percentage of physicians adopting any EHR system had
increased by more than it would have without MU incentives, the dif-
ference was not statistically significant.22 But EHR adoption rates are
higher among hospitals eligible than those ineligible for incentives.23

Researchers comparing trends in EHR adoption rates for the acute care
hospitals eligible for MU incentives to those of ineligible hospitals (such
as specialty and longer-stay hospitals) attribute the much stronger gains
in EHR use to HITECH and its MU incentives.24 Other researchers,
estimating the increase in payments from Medicaid and Medicare that
each hospital anticipated receiving from the MU payments in its first
year of eligibility, found that these incentives led to an additional 10%
of hospitals adopting an electronic medical record in 2011.25 This same
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study estimated that the 2011 level of adoption would have been reached
in 2013 without the incentives.

EHR adoption is broad but to some extent still uneven, with lower
rates of adoption in small rural hospitals and in small specialty and
physician-owned practices.26 Adoption rates also tend to be low for
many providers excluded from MU incentives, such as those involved in
long-term care and behavioral health.27 Such gaps create challenges for
care management.

The REC Program and the “Digital Divide.” The REC program was
structured to give program grantees strong incentives to encourage high-
priority providers to attest to MU since, after an initial small payment,
a grantee’s future funding was dependent on the grantee’s demonstrated
success in signing up professionals, having them adopt EHRs, and attain-
ing sufficient quality for MU payments. ONC’s program data show that
the REC program met its goal of getting 100,000 providers to MU, with
a focus on high-priority providers.28 ONC’s external evaluation of the
REC program by the American Institutes for Research (AIR)29 found
that participating with an REC was positively associated with EHR
adoption and receipt of MU payments among primary care physicians
whose practices were small or served a large underserved population—a
finding of the Government Accountability Office as well.30 While the
form of payment used with RECs could incentivize grantees to sign up
those providers readier to attest to MU (so-called low-hanging fruit), the
REC evaluation showed that providers using the REC program included
both early and late adopters and also were more likely to be those without
ready access to other sources of support, such as hospital systems. This
finding is consistent with the REC program’s targeting those providers
that fall through the cracks, as HITECH intended.

Critical ingredients behind REC success are less well understood;
providers participating with RECs reported they were no less likely
to experience challenges than nonparticipants, and the AIR evaluation
was unable to distinguish among the multiple potential factors that
may have contributed to this finding. With federal REC funding end-
ing, the sustainability of RECs depended on their ability to survive
in the marketplace (or on their finding other sources of support). The
AIR evaluation found that, whereas some RECs are likely to achieve
sustainability with revenue from users, most will face challenges in do-
ing so, particularly as they lose staff when their grant funds decline.
From a public policy perspective, the extent of loss will depend on how
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effective the REC has been. If effective RECs are not sustainable in the
absence of a subsidy, it could create impediments to continued progress
for high-priority providers with no alternative sources of support.

Availability of Certified EHR Products and Practice Integration.
HITECH succeeded in spurring a large and active vendor market to
offer EHRs, especially for office-based practices in which such products
previously were rare. Our analysis of the ambulatory vendor market in
2012 showed that eligible office-based professionals attesting to MU
from 2011 to 2012 used products from 353 different vendors, although
16 firms accounted for 75% of the market.31 A common measure of
market competition (the Herfindahl-Hirschman Index32) showed the
ambulatory market to be highly competitive, particularly for practices
with 50 or fewer professionals. The vendors and external analysts we
interviewed concurred that Stage 1 requirements set a relatively low bar
for market entry.

Stage 1 certification requirements initially were effective in generat-
ing extensive product choice, but they may have contributed to longer-
term problems as vendors did not necessarily have to create products
that anticipated requirements in later stages and for the more rigorous
testing to be employed in the permanent certificate program set up
in Stage 2.31 The literature shows that planning and vendor selection,
workflow and software design, training and user support, and optimiza-
tion and modification are all critical to the successful implementation of
EHRs.33 Although both vendors and RECs say they have worked with
providers on these issues,29,31 providers’ dissatisfaction with the ability
of products to integrate with their workflow has contributed to their
opposition to moving forward with future stages of MU.34

Workforce Implications. Concerned that workforce limitations would
serve as barriers to progress in EHR adoption, especially for small and
rural physician practices and critical access hospitals,35 HITECH in-
cluded front-end funding for programs to support staff training in the
relevant skills required by the HITECH Act.

ONC’s external evaluation of these programs (done by NORC at
the University of Chicago),36 found that, while variations existed across
markets, the university and community college programs generally were
well received by students and resulted in a higher share of graduates
employed both overall and in the health IT field, as a result of the
training they received. These programs also developed curriculum and
credentialing tools that may prove valuable over time. The evaluation
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also found, however, that the programs were not as well connected to
the employer community as they might have been.

Apart from direct workforce program effects, HITECH may have
stimulated the growth of labor force opportunities in the private sector;
the Bureau of Labor Statistics reported that health IT jobs grew by
50,000 as a result of HITECH, with a 20% growth projected from
2008 to 2018.37

Health Information Exchange Growing
but Interoperability Still Limited

Electronic Exchange by Hospitals. Between 2010 and 2014, the per-
centage of nonfederal acute care hospitals that exchanged health in-
formation with any outside ambulatory provider or hospital increased
from 44% to 76%.38 In 2014, 69% of hospitals exchanged laboratory
results, 65% radiology reports, 64% summary of care records, and 55%
medication histories. In 2008, the comparable figures were 35%, 37%,
25%, and 21%. Although geographical variation exists, the majority of
hospitals in most states report some exchange with outside providers.
The mechanisms used for such exchange are not defined and are likely
to vary across hospitals.

Despite this progress, there are still barriers to exchange that limit its
breadth. While the indicator used above is the same one ONC tracks on
Health IT Dashboard for HITECH Progress, it is possible for a provider
to satisfy the measure and still have relatively limited external exchange
of information. In 2013, we interviewed staff at 6 large and diverse
hospital systems with relatively high rates of exchange.39 We found that
all of these systems had worked on achieving some form of exchange;
some had made this a priority years ago. Although they supported
broad-based exchange, they saw many barriers to achieving it, including
limited ability to exchange information with affiliated providers, the
diversity of EHRs used, and uneven EHR uptake among some important
provider groups. In their own efforts, they prioritized exchange involving
providers within their health system or with outside providers with
whom they share patients because the business case was stronger. Most
supported more broad-based community exchange, but they saw such
exchange as complementing their work rather than replacing it and
perceived barriers to the evolution of such broad-based community-wide
exchange.
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Electronic Exchange by Office-Based Physicians. Exchange is more lim-
ited among office-based practices, although, like hospitals, they give pri-
ority to exchange within their own organizations. Whereas 39% of office-
based physicians in 2013 reported any electronic exchange with other
ambulatory providers or hospitals, rates were substantially higher within
physicians’ own organizations than outside of them, and physicians in
larger practices were much more likely to exchange information.40 Al-
though the proportion of physicians reporting electronic exchange with
other providers increased to 42% in 2014, only 16% of physicians were
sharing at least 1 of 5 kinds of information with an outside provider.41

External Exchange with Clinical Laboratories. Stage 1 limited require-
ments for electronic exchange of laboratory test data to a “menu” measure
because it was unclear whether laboratories could support that function-
ality. However, an ONC survey of clinical laboratories in 2012 found
that 67% had the capability to send structured test results to the order-
ing physician, and 80% used that functionality, although performance
varied across states.42 About 58% of test results that hospitals and inter-
mediaries processed for Medicare patients from clinical laboratories were
sent electronically. The 2 main barriers reported by surveyed laborato-
ries were the high subscription rates for exchange services (19%) and the
lack of harmonization among industry-accepted standards (17%); about
9% said their primary challenge was that EHR systems could not accept
their data. Stage 2 requires incorporating laboratory results into EHRs
in a structured format, though it does not require that the results be
received electronically.

Federal Efforts Supporting Exchange. Perhaps recognizing the tight
time frame and limited program resources of HITECH, as well as re-
search showing mixed results from earlier efforts to develop state or
locally based exchange at those levels, HHS’s initial requirements for
exchange in Stage 1 were limited, though they set out markers to show
areas of future intention. (Stage 2 added requirements for electronic ex-
change of summary of care records, laboratory test exchange [for hospitals
only], consumer engagement, and additional public health reporting, for
example.)

HHS developed the Direct Project, a set of technical standards and
services to “push” information from one health care entity to another in a
trusted network.43 Direct provides a national standards-based, encrypted
method for sending electronic health information at a relatively low
cost. It is a simple way for providers with no other means to exchange
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information on a one-way basis. Direct was piloted in 2 states, starting
in February 2011,44 and ONC issued guidelines for its broader use in
more than 40 statewide HIEs a few months later.45 Vendors seeking
certification for Stage 2 are required to demonstrate that their product
utilizes the Direct protocol.

HHS also developed the Nationwide Health Information Network
(NwHIN, now eHealth Exchange), a set of standards, policies, and
procedures that provides health systems with more advanced HIE func-
tionality, in particular the ability to send and receive electronic health
information with outside providers. In 2012, the exchange was transi-
tioned to a nonprofit public and private partner, operating as Healthe-
way, now called the Sequoia Project, which runs the eHealth Exchange.
A total of 110 systems and related organizations now participate in the
eHealth Exchange.46

State HIE Program. Early on, ONC decided that both the relatively
disappointing historical experience with state and regional exchange and
the limited funds available to achieve progress over a short period of time
meant that it was important to focus state efforts on immediate needs
and local priorities.1 States were asked to develop state- and locality-
appropriate plans and priorities to use program resources to (1) create or
foster exchange, (2) fill gaps in exchange capacity, and (3) encourage flow
across exchanges. The flexibility afforded states, as well as the differences
in their starting places and strategies, makes it challenging to assess the
success as it is not clear what metrics should be employed nationally in
the long term.

In its evaluation for ONC, NORC found that HIE increased on a
variety of metrics over the period of the program, though there was
considerable variation across states based on state context and program
factors. The former (context) involves state-specific demographic and
market factors and the latter (program) involves decisions states make
about exchange (such as governance structure, technical and consent
models, and supportive legislation). State contextual factors were more
important than decisions states made about the state HIE program itself
in explaining the variation in state progress on HIE in the early years.47

Between 2011 and 2013, smaller states and states with more experi-
ence with EHR adoption before HITECH progressed more than other
states. Over time, market factors (such as concentration of managed care
and hospital competition) also influenced exchange levels. But program
factors also influenced success, often in synergy with context. Across
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programs, states that used opt-out versus opt-in methods of consent to
share information and those that drew down state HIE funds faster had
higher levels of exchange in later years.

From state HIE grantee reports to ONC on factors affecting grantees’
progress, NORC found that they emphasized the value of diverse stake-
holders for building trust relationships with aligned goals and a shared
sense of ownership. Grantees said that payment reform did play, and
would continue to play, a role in HIE expansion. They also said that
making progress was more resource intensive than anticipated, standards
and requirements were not clear, and there were issues with develop-
ers. However, they viewed interoperability as critical to improving care
through health IT. Grantees saw HITECH as a catalyst for action with
a onetime infusion of funds. They remained concerned about financial
sustainability of HIE efforts as the program drew to a close.

Ongoing Federal Efforts at Standardization to Support Exchange. Al-
though HITECH provided resources for federal leadership on standards
and interoperability and the state HIE program to address issues of
exchange, the legislation was silent on how standardization was to be
achieved and exchange promoted in a health care system that was largely
private and jointly regulated at the federal and state levels.1 Recognizing
that interoperability to support exchange remains a challenge, HHS and
its advisory groups continue to work on identifying ways to enhance it.
ONC’s federal advisory committees—the Health IT Policy Committee
and the Health IT Standards Committee—both have been working for
some time on these issues, which increasingly are recognized as critical to
HITECH’s ultimate success. In its Federal Health IT Strategic Plan for
2015–2020,48 HHS outlines broad-based health IT goals to (1) advance
person-centered and self-management health; (2) transform health care
delivery and community health; (3) foster research, scientific knowledge,
and innovation; and (4) enhance the nation’s health IT infrastructure.
In its Shared Nationwide Interoperability Roadmap,49 ONC calls for
collaboration across stakeholders to advance nationwide interoperabil-
ity that blends work to achieve success in the near term with progress
on reaching the longer-term vision. ONC has proposed a time line for
high-level critical actions needed to move this effort forward between
2015 and 2024. Early feedback on that plan suggests a focus on actions
that are of highest priority and that will have the most impact.50

Limitations of Vendor Products. Emerging evidence also shows that
some vendors use information-blocking techniques that enhance their
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market position by making it more difficult for providers using
their products to share information with those using other vendors’
products.51 Flexible certification requirements helped spur innovation
in the vendor market; however, if some products prove less competitive,
a market shakeout could cause disruption, particularly since vendors say
product migration is not easy to execute.31

Recent analysis shows that most hospitals and eligible professionals
could accommodate the upgrades in MU standards effective in 2014 by
either upgrading their current product or obtaining additional products
or modules from their current vendor.52 Whether such products can fully
support the more advanced data aggregation and patient engagement
functionalities and information flows demanded by advanced payment
and delivery models53 remains to be seen.

Although technical challenges exist, one can argue that the fact that
no single party is responsible for interoperability in the United States
is a major obstacle to making it happen. Some experts, as reflected
in a JASON report,54 have called for HHS to promulgate a common
architecture for interoperability, based on public application program
interfaces (APIs) and standards. However, achieving consensus on those
standards is difficult when our economy reserves considerable autonomy
for private sector organizations and divides public authority between
federal and state governments.

Meaningful Use in the Marketplace Context

The Beacon Program. HITECH’s ability to use the Beacon program
to generate early evidence on its value in more advanced communities
was impeded because some grantees were not able to make progress as
quickly as anticipated. The Beacon program involved grants to 17 diverse
geographically based collaboratives nationwide to improve health care
quality and outcomes while lowering overall costs of care. Grant funds
were used to support building and strengthening health IT and clinical
transformation efforts in communities believed to be more advanced.

NORC’s independent evaluation of the Beacon program55 found that,
even though they were above average, the communities selected varied
substantially in their rates of EHR adoption and ability to exchange
information. They also varied in their history. For example, 10 Beacon
communities had a base on which to build, whereas 7 of them were
developing exchange infrastructure from the ground up. NORC also
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found that even more advanced communities experienced challenges
with interoperability involving early EHRs. These contextual barriers
delayed the implementation of clinical transformation efforts, making it
difficult to identify short-term effects of health IT on clinical outcomes.55

Consistent with our framework, grantees whose efforts were aligned with
existing payment and service delivery initiatives were more likely to be
sustainable after grant funding ended.

Payment and Delivery Reform. As reflected in the Figure 1 frame-
work, the implementation of HITECH has been influenced by a variety
of federal and state government policies. For example, the Center for
Medicare & Medicaid Innovation (the Innovation Center) of the Cen-
ters for Medicare & Medicaid Services (CMS), authorized in the ACA,
has been actively engaged in supporting providers, states, and others to
develop and test innovative models of health care delivery, models that
often rely on having an effective IT system in place. At year-end 2014,
the Innovation Center estimated that these demonstrations would soon
serve 2.5 million beneficiaries and include care furnished by more than
60,000 providers.56

Many providers now assume that future requirements will include
movement toward more value-based payment. In early 2015, HHS’s
secretary announced specific goals for shifting Medicare from volume-
to value-based payments, with a target of 50% of traditional Medicare
payments in alternative models by 2018.57 The proposed Stage 3 re-
quirements reinforce an interest in aligning MU performance metrics
with those required for these value-based payments.18 The Medicare Ac-
cess and CHIP Reauthorization Act of 2015 mandates such integration
within a new Merit-Based Incentive Payment System and new param-
eters for alternative payment models overseen by Medicare and other
payers.58

Aligning Goals With Available Functionalities. The movement toward
value-based payment and delivery reform can create additional incen-
tives for providers to adopt and make MU of health IT. However, our
interviews with diverse health system leaders and federal officials also
highlighted the challenges in using digital tools to support reform.53

As these leaders saw it, delivery reform requires changes in processes of
care, with each modification necessitating a specific information flow
to support it. Although there are strong links between health IT and
payment and delivery reform, interviewees said that health IT should be
viewed as much more than an EHR to support the functionalities needed



Assessing HITECH Implementation and Lessons 673

by reform initiatives—and the current EHRs and exchange infrastruc-
ture fall short. Whereas in an ideal world, there would be time to create
an infrastructure before having to employ it to support delivery reform,
those with whom we spoke said that current providers are being asked
to do both at once. Interviewees affiliated with experienced systems said
it took years to evolve their health IT to where it is now; without this
experience as a base for their care delivery reforms, they would be forced
to rely on workarounds that would later have to be replaced. That is
where most providers are now.

A 2014 survey of accountable care organizations (ACOs) confirmed
the need for better alignment; ACOs reported adopting and using health
IT with various capabilities but finding significant gaps that limited
their ability to use it to monitor cost and quality in a timely way.59 Rec-
ognizing these limitations, many key stakeholders now think it could
be important to focus health IT on achieving high-priority objectives,
or “use cases,” that can go further in meeting the emerging needs of
providers within value-based payment models. To think through that
goal, ONC’s Health IT Policy Committee has formed the Advanced
Health Models and Meaningful Use Workgroup and made recommen-
dations to ONC about how to structure priorities that take into account
both technical issues and strategic policy needs through a process that
engages diverse stakeholders.43 Whether an increased focus on specific
use cases will generate buy-in across the provider, vendor, and con-
sumer communities, and ultimately improve interoperability, remains to
be seen.

Consumer Engagement. As reflected in Figure 1, consumer engage-
ment is increasingly regarded as important to care transformation. Im-
proved access to personal health information can enable consumers to
consult with providers and take actions to improve their health that
are consistent with their needs and values. Goals of a patient-centered
health care system include an increase in self-management and preven-
tion, support for seamless interaction with the health care system, and
shared management of health care.60,61 Analysts believe that in order for
such goals to be achieved, there needs to be a shift in consumers’ and
providers’ attitudes toward less hierarchical, more collaborative partner-
ships between patients and providers, enabled by health IT.6,62

Although some progress was made in the early years of HITECH,
the most substantial policies in this area were either adopted in Stage
2 or proposed for Stage 3.10 Stage 1 requirements were limited to
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capabilities relating to visit summaries and educational resources. In
2013, office-based physicians made limited use of exchange to pro-
mote patient engagement; for example, whereas about two-thirds of
physicians had the ability to provide patients with electronic visit sum-
maries or patient-specific educational resources, only half had the capa-
bility to exchange information electronically with patients.40 Likewise,
4 in 10 physicians could enable patients to view online, download, or
transmit their health information; far fewer made routine use of these
capabilities.40 Requirements for download functionalities were added to
Stage 1 in 2014 concurrently with their introduction in Stage 2.

HITECH also served as an impetus for amending the Clinical Labo-
ratory Improvement Amendments of 1988 (CLIA) to increase patients’
direct access to test results from laboratories. In a 2012 survey designed
to provide baseline data, ONC found that about 30% of clinical laborato-
ries allowed patients direct access to clinical tests, with 17% permitting
electronic access.63 The most common mechanisms of direct access were
through a physician’s EHR, a laboratory web portal, and/or transmis-
sion to a personal health record. A significantly higher percentage of
independent laboratories than hospital-based laboratories allowed such
access.

We recently conducted an environmental scan of the status of con-
sumer engagement and HITECH.10 The available evidence suggests that
consumers respond positively when given electronic access to personal
health information. However, serious technical limitations constrain the
value of the information available to them, particularly if they use mul-
tiple providers. The strength of provider support for consumer-oriented
functionalities is unclear.

Implications of Geographic Variation. A common theme emerging from
both our global assessment and the individual HITECH program eval-
uations is that state and market variation matters and makes a very
important difference in experience with HITECH. EHR adoption var-
ied considerably across markets before HITECH, and this variation
continued afterward, even as adoption rates grew.47,64 Case studies in
8 markets, conducted over a period of time as part of the global as-
sessment, showed that local community and state attributes influenced
both initial and subsequent levels of EHR adoption, HIE, and MU
achievement.64 Despite selection criteria that excluded markets with
the most and least advanced EHR adoption pre-HITECH, the 8 mar-
kets studied still were very diverse in their health IT experience and
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state health IT policies. The markets also varied in important local
characteristics like purchaser and provider market structure, health IT
infrastructure, and health reform implementation activity, all of which
influenced providers’ incentives to make more advanced use of health
IT. The results suggest that tremendous knowledge and skill are needed
to tailor HITECH programs to specific state and community contexts,
leveraging local assets and adapting to changing conditions over time.

The program evaluations documented similar kinds of state and mar-
ket variation. For example, the state HIE evaluation47 found that concen-
tration of managed care and hospital competition were important factors
in changes in HIE from 2011 to 2013. That evaluation also found cross-
pollination between state HIE programs and payment reform initiatives.
The Beacon evaluation found that providers in competitive markets were
reluctant to share data, with hospitals viewing their data as a competitive
asset.55

Characteristics of state policies and markets tend to persist over time
and are not changed readily by national policy. Thus, variation across
states, communities, and markets is likely to mean that provider behavior
and adoption of MU will continue to evolve unevenly nationwide.

Ultimate Effect on Outcomes Still Unknown

Because HITECH’s implementation proceeded more slowly than origi-
nally expected, it is too early to assess its ultimate effects on the outcomes
it sought, but some early evidence is emerging.

Impact on Individual Care. Most nationwide studies of the role of
health IT in improving quality of care, whether in terms of processes of
care or outcomes for patients, have focused on health IT use by hospitals
and have used data from before the passage of HITECH.65-68 The
evidence of an association between HIE and various measures of care is
lacking, mixed, and mostly dated.69 An analysis that is part of the global
assessment expanded on this prior evidence by examining data from
2010 to 2013, testing for correlations between the growth in health
IT before and after the enactment of HITECH and hospital admissions
and readmissions for Medicare beneficiaries with at least 1 of 4 chronic
conditions—chronic obstructive pulmonary disease (COPD), congestive
heart failure (CHF), diabetes, and ischemic heart disease (IHD).70 The
analysis found that increases in hospital referral region–level health
IT penetration among physicians in ambulatory care settings were
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correlated with decreases in ambulatory care sensitive condition (ACSC)
admissions for these Medicare patients. When the authors examined
each of the 4 chronic conditions separately, they found that CHF
patients showed the largest magnitude decrease in ACSC admissions.

Impact on Population Health. In addition to its effects on population
health through cumulative effects on individuals, HITECH sought to
enhance public health by supporting the transfer of digital data on indi-
viduals from providers to public health agencies so that the latter could
use those data on a population basis to identify outbreaks, assess trends
in population health, and promote healthy choices for individuals.71

In Stage 1 of MU, reporting of immunization information, electronic
laboratory results, and syndromic surveillance were included among the
menu options eligible hospitals and professionals could use to demon-
strate MU. In Stage 2, all 3 of these public health measures were moved
to the core for eligible hospitals, and eligible professionals are required
to report on at least the first two. The third remains a menu option,
joined by new options for reporting to cancer and other specialized reg-
istries. By February 2014, 40% of eligible providers were submitting
immunization data to public health registries; many fewer (6%) were
submitting syndromic surveillance data.71 Among eligible hospitals,
54% submitted immunization data to public health agencies, 20% syn-
dromic surveillance data, and 15% laboratory results. Another analysis
showed that more Stage 2 hospitals reported on all applicable public
health measures without exclusion than did Stage 1 hospitals.72

Although HIEs in some states helped facilitate exchange with public
health agencies,47,71 many state agencies have found it challenging to
design interoperable systems that can support and accept the extensive
volume of data potentially reported by providers.

Support for Research. The challenges in developing broad-based HIE
contrast with HITECH’s original goal of leveraging EHRs and HIE
to develop comprehensive population-based data to support clinical
and health services research, though it remains part of the long-term
vision of a nationwide learning health system that is part of the Shared
Nationwide Interoperability Roadmap. However, such analysis may
be feasible in more limited form sooner in locales served by public
exchange models or for populations included in private exchanges
that span subgroups of providers who collaborate on a voluntary basis.
Some support for building population-based clinical data is also being
provided by a program funded by the ACA—the Patient-Centered
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Outcomes Research Institute (PCORI)—which views such capacity as
critical to the infrastructure needed to support its mission.73

Although the SHARP program funded by HITECH cannot point to
large-scale change, its evaluation74 found that the HITECH Act had
led to some industry collaborations and pilot strategies. The program
also served as a potentially good learning source for future public efforts
to fund similar programs that seek to develop new products and op-
erationally useful knowledge in furthering HITECH. Such knowledge
includes how to address issues of market relevance and different ways to
sponsor projects and set expectations.

Conclusions

Despite HITECH’s complexity and tight time lines, HHS did imple-
ment key features of the HITECH Act, including MU payments and
EHR certification requirements, which generally began on schedule, al-
beit with some state Medicaid delays. For the most part, grant programs
also performed as they were charged to do. Although most of the latter’s
performance required a short-term infusion of funds, it is likely that
some of the capacity funded will be sustained selectively in some form.

Some trade-offs and policy choices likely allowed successful imple-
mentation consistent with HITECH’s time frame. In particular, Stage
1 requirements set a relatively low bar in the interest of retaining
provider support and encouraging take-up of EHRs, presumably un-
der the assumption that these factors were critical to making future
progress. Vendors seeking to meet Stage 1 certification requirements did
not necessarily know what would be expected of them in future stages.

In the rollout of the ONC grant programs, some grants went to new,
not necessarily experienced organizations; also, the need to move con-
currently on several fronts complicated effective planning. For example,
the REC evaluation reported that 34% of REC grants went to new
organizations.29 Time lines for workforce programs were so tight that
training programs and student recruitment had to take place simulta-
neously with the development of curriculum and certificate programs,
with little time to consult with those firms and other organizations tar-
geted to employ trainees on personnel needs and desired qualifications.
Meanwhile, the Beacon program found that its ability to garner support
for future investments in health IT was limited because sites were not
necessarily as far along as the legislation had envisioned and could not
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progress rapidly enough to generate compelling evidence on the value
of health IT in the planned time frame.

How to generate interoperability in a mixed public/private economy
and shared federal/state governing system was an issue at the start of
HITECH and arguably remains the central one today.1 In the absence
of clear authority and consensus, the initial years of HITECH focused
on short-term priorities and experimentation with diverse models for
engaging private providers, states, and health systems. Although mech-
anisms such as the Direct Project were developed to meet short-term
exchange needs, this emphasis on the immediate future delayed hard
decisions about how best to approach standards within a federalized
governing model that relies on the private sector to provide the dom-
inant share of health services, decisions now addressed in the Shared
Nationwide Interoperability Roadmap.49

Lessons for the Future

Although it will be many years before the final lessons from HITECH
become clear, there is much to be learned from the 5 years of experience
with HITECH to guide future work on health IT as well as other policy
initiatives of broad scope.

First, achieving the expansive goals of HITECH required the simul-
taneous development of a complex and interdependent infrastructure
and a wide range of relationships. HITECH programs supported the
digitization and exchange of personal health information that was (1)
accessible across a variety of settings, (2) integrated with workflows, and
(3) interpretable by providers, patients, and other potential users with a
legitimate reason to access the data.

The HITECH experience suggests that the strength of this interde-
pendent system was challenged by the gaps in the available infrastructure
to support exchange across EHRs. Although there is good evidence that,
under HITECH, EHR adoption grew rapidly, along with specific kinds
of one-on-one exchange, the lack of more robust mechanisms for captur-
ing data in different ways and easily sharing those data across a variety
of relevant providers was a critical weakness. This lack of exchange
mechanisms also detracted from the ability of providers, consumers, and
public health agencies to make MU of information spread across diverse
settings.
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Second, while federal legislation can be a powerful stimulus for
change, its effectiveness in context depends on its ability to accom-
modate private health care markets, as well as diversity in state and local
policies. HITECH greatly expanded the availability and use of health
IT products, but the speed and scope of progress also was limited by
contextual factors that will need to be addressed in the future if health
IT is to contribute to supporting health delivery reform as proponents
of HITECH hoped. In a market economy, government and industry do
not necessarily have the same goals for exchange of information. For
example, consolidated large hospital systems may agree with the pub-
lic interest aspects of broad-based exchange, but their business case for
exchange is much stronger with providers internal to the system than
with those outside of it. Similarly, some vendors appear to view open
exchange as a threat to their business. Yet these large players may be
both best positioned and needed to generate support for robust exchange
models. Further, in a country as large and diverse as the United States,
state and local government policies and conditions vary. For example,
privacy laws, particularly those dealing with sensitive data, differ across
states, creating state-specific barriers to interoperability. Some states
have been more willing than others to use their own funds to invest
in health IT. Finally, health care markets have different characteristics,
and prior experience with health IT varies across the nation so that
some communities have further to go and more barriers to success than
others.

Third, ambitious goals require a long time horizon. Both the realities
of elections and terms of office and HITECH’s connection to ARRA
resulted in legislation with a short-term focus on results, but the reality
is that change on the scale HITECH envisioned takes time.

Given the current health policy agenda, the drive for delivery and
payment reform will be an increasingly important lever for change.
Thus, the future of health IT support nationally is likely to depend on the
ability of the technology to satisfy its users that health IT functionalities
address the interests policymakers and other stakeholders have in using
technology to promote better care, improved outcomes, and reduced
costs. While private sector collaboration is critical, the ability to meet
such expectations is likely to be enhanced by ongoing public investments
in those areas most essential to assuring that health IT supports broad-
based national goals in health care.
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