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Abstract
As the United States expends extraordinary efforts towards the digitization of its healthcare system, and
as policy makers across the globe look to information technology as a means of making healthcare
systems safer, more affordable, and more accessible, a rare and remarkable opportunity has emerged for
the information systems research community to leverage its in-depth knowledge to both advance theory
and influence practice and policy. Although Health IT (HIT) has tremendous potential for improving
quality and reducing cost in healthcare, significant challenges need to be overcome to fully realize this
potential. In this commentary, we survey the landscape of existing studies on HIT to provide an overview
of the current status of HIT research. We then identify three major areas that warrant further research: 1)
HIT design, implementation, and meaningful use, 2) measurement and quantification of HIT payoff and
impact, and 3) extending the traditional realm of HIT. We discuss specific research questions in each
domain and suggest appropriate methods to approach them. We encourage IS scholars to become active
participants in the global discourse on healthcare transformation through information technology.

Keywords: health information technology, healthcare transformation, electronic health records,
meaningful use

1. Introduction
It is perhaps not an overstatement to assert that among the most pressing problems confronting nations
today such as poverty and climate change, the health and well-being of populations is of central
importance and consumes significant national resources. Healthcare is a critical part of the economy of
the United States, accounting for more than one of every six dollars of spending in 2009. While the
relative resource munificence of the US enables such spending that is significantly higher than in any
other developed nations, despite these large investments, there are serious concerns over the quality of
care Americans receive. The Institute of Medicine, a branch of the National Academies of Science,
estimates that as many as 100,000 Americans die each year due to preventable errors (IOM 2000).
Paper-based medical records are part of the reason that the US healthcare system is both inefficient
with suboptimal delivery of high quality care. These record systems do not allow for critical pieces of
clinical information to be consistently available to decision-makers at the time they are making their
clinical decisions, leading to redundancy in services as well as medical errors. There is substantial
consensus that the digital transformation of healthcare through broad and deep use of health information
technology (HIT) across the healthcare ecosystem, in conjunction with other complementary changes, can
reduce costs and improve quality (IOM 2001), although significant challenges exist to realize the benefits,
and the possibility of unintended consequences has been acknowledged. Overall, HIT in general and
technologies such as electronic health records (EHR) in particular have the potential to fundamentally
transform almost every aspect of health services and, in the hope of realizing this promise, the
government has provided strong support for broad-based diffusion of HIT. In 2004, the Office of the
National Coordinator for Health Information Technology (ONC) was created to coordinate the nation’s
efforts to promote a nationwide HIT infrastructure. In 2009, the Health Information Technology for
Economic and Clinical Health Act (HITECH) provided more than $30 billion in stimulus funds for
practitioners to adopt HIT.
HIT represents an important and consequential area of opportunity for information systems (IS)
scholars. Our contributions to IS problems in other sectors have interesting overlaps and subtle
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distinctions with the healthcare context. The digital transformation of healthcare offers us a platform to
use our collective expertise and scholarship to conduct research that can inform policy debates, and to
become active participants in the national discourse on healthcare transformation. In this commentary,
we survey the landscape of existing studies on HIT to provide an overview of the current status of HIT
research. We then identify important research questions that remain unaddressed and warrant further
study, and suggest appropriate methods to approach them.

2. Overview of existing research
There is a growing literature in HIT and a systematic summary and review of all published work is
beyond the scope of this commentary. Our review reveals that HIT research has largely focused on two
topics: the impact of HIT on healthcare performance and issues related to HIT adoption. We present
broad themes into which this literature can be conceptually organized, as illustrated in Figure 1, and
synthesize the findings from past research. A list of selected exemplars is provided in the online appendix.

2.1 Impact of HIT
A large number of studies have examined HIT’s impact on various aspects of health services and
health outcomes. In 2006, Chaudhry et al (2006) identified 257 such studies published between 1995 and
2005. An updated survey (Golzweig et al 2009) found another 179 published studies from 2005 to June
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2007, suggesting that HIT research on HIT impact has gained even more momentum in recent years as
practitioners and policy makers seek evidence for the “business case” for HIT investments. A majority of
these studies are published in clinical journals, though there is a growing, albeit small, number of papers
published in IS journals. We summarize several representative clinical studies published in recent years
and refer the reader to existing literature reviews as appropriate1. We focus in particular on summarizing
IS papers as no comprehensive literature review is currently available in this field.
HIT and Quality: Improvements in healthcare quality are clearly a core component of the value expected
from HIT. Several studies have found that HIT has a positive impact on quality, including lower
mortality rates (Devaraj and Kohli 2000, 2003, Amarasingham et al 2009), improved vaccination rates
(Dexter et al 2004), increased use of recommended procedures (Kucher et al 2005), and patient safety
(Parente and McCullough 2009, Aron et al 2010). However, in contrast to these “positive impact” studies,
most of which were of specific, custom developed IS systems at leading institutions, broader assessments
of the impact of such systems have offered a less promising view of the quality gains associated with HIT
adoption and implementation, including Linder et al (2007), DesRoches et al. (2010), Himmelstein et al
(2010), and McCullough et al (2010). Further, in addition to these “marginal or no effect” studies,
negative effects have also been reported in the literature. Some studies indicate that HIT, if improperly
applied, might in fact be harmful to care quality, including Ash et al (2004), Han et al (2005), and Koppel
et al (2005). Thus, the collective evidence based on large-scale samples suggests that HIT’s impact on
clinical quality is still equivocal or minimal in magnitude.
HIT and Efficiency and Financial Performance: The second component of health IT’s value
proposition is the extent to which it can contribute to “bending the cost curve” in healthcare by
introducing efficiencies. Using production function or stochastic frontier analysis, authors have reported
that HIT leads to lower costs ( Menon and Lee 2000, Borzekowski 2002), higher revenue (Menon et al
2000, Devaraj and Kohli 2000, 2003, Ayal and Seidmann 2009), and higher productivity (Hitt 2010, Lee

1

Besides Chaudhry et al (2006) and Golzweig et al (2009), other literature reviews include Kaushal et al (2003) and
Dorr et al (2006).
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et al 2010). However, the positive findings from aggregate economic analyses become less robust when
more granular measures are used (Kazley and Ozcan 2009, Devine et al 2010, Himmelstein et al 2010).
Although HIT has been argued to have important effects on cost savings in some instances (Wang et al
2003, Hillestad et al 2005, Kaushal et al 2006), the evidence is not overwhelming.
To summarize, the evidence thus far for HIT’s impact on performance is equivocal, with prior
research reporting positive, negative, and non-existent effects. There are several plausible explanations
for the discrepant findings that present important opportunities for further work. First, studies differ in
sample and in time period. Studies based on individual hospitals and on early adopters most often find
prominent positive effects from HIT. These systems tend to be “home-grown” (as opposed to vendorbased systems) and are often customized and optimized for the clinical setting. The benefits seen from
these institutions tend to disappear in large-scale analyses, casting doubt on the generalizability of such
findings (Chaudhry 2006). Second, the focal technology varies in different studies, and the complexity
and variety of the suite of artifacts that are generally labeled health IT limits the extent to which findings
from one type of technology can be applied to predict the effects of another. Third, methodology might
contribute to the differences. HIT adoption is obviously an endogenous decision, limiting the ability of
cross-sectional studies to render a causal explanation. It is fair to say that the impact of HIT on quality
and efficiency is not overwhelmingly positive nor is it sufficiently big with large scale samples, indicating
that the majority of health providers have not been able to successfully manage the implementation
process to turn HIT investment into tangible benefits. Not surprisingly, researchers have sought to
develop explanations for this, as discussed below in our survey of the next topic that has attracted
scholarly attention–HIT adoption.

2.2 HIT adoption
The second general theme of HIT research is centered around adoption. In reviewing the related literature,
two sub-streams of studies emerge. The first sub-stream concerns itself with the level of HIT adoption,
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and asks questions related to scale, scope, and pervasiveness. The second stream examines the barriers
and facilitators to the spread and effective use of HIT.
HIT Levels of Adoption: Various studies have examined the rate of HIT adoption among US hospitals
and physicians. In the interest of brevity, we restrict our review to studies that have been published in
recent years as they are more relevant to the current status. Although the estimation of adoption rate
varies due to different focal technologies and depending on the definition of adoption, the general
consensus is that HIT adoption in the U.S. is slow, especially when compared to other developed
countries. A recent survey of all American Hospital Association (AHA) member acute care hospitals in
2008 found that only 1.5% had a comprehensive EHR; another 7.6% had a basic system (Jha et al 2009),
echoing earlier findings in Cutler et al (2005) and Jha et al (2006). Similarly, few physicians actively use
HIT in their practices (Jha et al 2006, Simon et al 2007, DesRoches et al 2008).
Several studies have examined the characteristics of hospitals that have adopted HIT, including
hospital ownership and teaching status (Cutler et al 2005), size and location (Kazley and Ozcan 2007, Jha
et al 2009), and competition ( McCullough 2008). Studies have also found that physicians who adopted
HIT are more likely to be in large groups (Simon et al 2007, DesRoches 2008), suggesting that practice
scale is an important driver of HIT investments.
Barriers to adoption: Prior research identifies four major factors that influence HIT adoption: finance,
functionality, user, and environment. As reflected in two recent surveys (Jha et al 2009, and DesRoches
et al 2008), financial factors are often listed as the primary obstacle for HIT adoption. Hospitals and
physicians are also concerned with the functionality of currently-available HIT solutions (England et al
2000, Poon 2004, DesRoches et al 2008), which leads to user resistance, a factor more extensively studied
by IS researchers (Wilson and Lankton 2004, Bhattacherjee and Hikmet 2007, Reardon and Davidson
2007, Agarwal et al 2010). With respect to environmental factors, researchers have identified the
important role of regulation. As the healthcare industry is heavily regulated by the government, changes
in regulation, especially to payment systems, tend to have a big impact on how hospitals adopt HIT
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(Borzekowski 2002, Menon et al 2000). Besides regulation, HIT adoption decisions are likely, through a
process of social contagion, to be influenced by the actions of peer institututions (Angst et al 2010).

3. The road ahead
As illustrated in the brief review above, in response to growing concerns about cost, quality of care, and
access to healthcare, research focused on the role that HIT can play in alleviating the healthcare burden
has been steadily growing. Both in the Unites States and globally, the importance of information
technology in healthcare is expanding as policy makers look to technological developments as a means of
making healthcare safer and more affordable, and broadening its reach. Against this backdrop, a number
of consequential research opportunities exist for IS researchers to leverage existing IS research domains
and craft new ones. We summarize these opportunities next (see Figure 2).

3.1 HIT Design, Implementation, and “Meaningful Use”
Since 2009, the landscape of HIT has changed dramatically. The American Recovery and Reinvestment
Act (ARRA), passed in February 2009, included a $20 billion stimulus payment to eligible providers,
including physicians and hospitals, in an attempt to increase the adoption of EHRs. Approximately $27
billion is being provided for incentive payments through the Medicare and Medicaid reimbursement
systems, although some estimates suggest that the number could be substantially larger. To accelerate the
development of critical mass and encourage early adoption, incentive payments will be larger early on
and decrease in later years. On average, it is expected that eligible professionals will get as much as
$48,400 per practice for the adoption of EHR; each eligible hospital will get up to $11 million.
Additionally, penalties will be triggered through reduced Medicare reimbursement payments if the
provider does not become a “meaningful” user of EHR by 2015.
We expect and are already observing that the stimulus plan will significantly accelerate EHR
adoption. Lack of financial incentive has been the most commonly-cited barrier to EHR adoption
(DesRoches et al 2008; Jha et al 2009), and the stimulus should largely remove that hurdle. Additionally,
technical advances such as cloud computing and service offerings including the growing ubiquity of
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application service providers could, in principle, reduce installation and maintenance costs, and provide
another boost to adoption. Thus, a critical issue that emerges in the horizon is to improve the meaningful
use of HIT after adoption: “..HITECH’s goal is not adoption alone, but ‘meaningful’ use EHRs – that is,
their use by providers to achieve significant improvements in care” (Blumenthal and Tavenner 2010).
Although the criteria for meaningful use of HIT are still under development, the ultimate goal is clear:
improvements in the quality and efficiency of healthcare.

In this context, three areas urgently require further research. The first area is the design of HIT. It
should be understood that HIT is a means, not an end. HIT enhances performance by providing better
support for clinical workflows. Most of the leading organizations in HIT have, over the years, chosen to
go the route of in-house application development with extensive involvement of care givers (Chaudhry et
al 2006). This helps tune the system to their work practices. For most providers, however, in-house
development is neither feasible nor economical. Further, ONC has specified that incentives for HIT
adoption will be available only for the use of systems that are “certified.” Therefore we expect that
commercial applications, especially web-based services, will be the mainstream of HIT adoption in the
7

next few years, much in the same way as the financial services industry has progressed from in-house to
COTS solutions. In healthcare, this movement implies that care providers will adopt systems with predefined interfaces and functionality, which might not be compatible with existing practice. The existence
of this type of incongruence between the health IT artifacts and work practices is reflected in several
recent surveys and studies (Lindenauer 2006, DesRoches et al 2009, 2010). Clearly, there is a need for
EHR applications to fit more naturally into workflow, and for studies that analyze, map, and isolate
inefficiencies in existing work practices.
Another prominent function that is lacking in most current HIT systems is support for “rapidlearning”, where physicians are able to access and swiftly apply findings related to the efficacy of
treatments and drugs from biomedical studies to the delivery of care (Etheredge, 2007). This requires
HIT to be able to connect to large research databases and synthesize and present findings for consumption
at the point of care. More importantly, the HIT system needs to provide advanced and intelligent decision
support functions such as “does this new procedure apply to my patient?” Additionally, with the
digitization of health records, HIT systems can capture real-time information on patients’ response to
prescribed treatments, providing additional data for the design and refinement of new treatments. This
virtuous cycle of learning is an important function for HIT systems of the future. IS scholars, based on
their proficiency in the theory, design, and development of health IT artifacts can play a significant role in
helping EHR vendors to improve the functionality of EHR and other HIT applications. By offering input
on HIT design issues such as advanced decision support, interface design, the capacity for customization,
and knowledge discovery and sharing, we can capitalize on the rich expertise of IS researchers.
Closely related to the vendor-side EHR design problem is the technology selection problem from the
client perspective. Because of the HIT stimulus plan, most healthcare providers feel pressed to adopt
EHR rapidly, possibly circumventing a thoughtful and rational selection process. There are over 100
EHR vendors in the US market and this number is growing. Existing studies have largely focused on inhouse developed software in leading institutes; and commercial applications are rarely examined
(Chaudhry et al 2006). As they receive very little guidance, it proves challenging for hospitals and
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physicians to pick the right system to adopt. Research providing insights on HIT selection and how to
optimally execute the complex set of trade-offs involved in selection would be extremely valuable.
The third area that could benefit from additional study is determining how best to manage the HIT
implementation process. This is possibly one of the most pressing health policy issues facing the nation.
Given the substantial investments being made in EHR systems and the widespread expectation of payoffs
in quality improvements and cost reduction, understanding how best to adopt, integrate, and use EHR
applications is critical. Regardless of superior functionality, these systems will have little impact on
performance if they are not well-integrated into the daily workflows of care providers, as illustrated in the
implementation challenges faced even by large and highly successful healthcare organizations like Kaiser
Permanente (Scott et al. 2005). Introducing a new system can cause disruption and turmoil, decreasing
efficiency and threatening patient safety. Our review of clinical journals found very few studies on the
contextual factors and process changes that are believed to be crucial for the successful implementation of
health IT systems (Goldzweig et al 2009). Clearly, this is a critical area that needs more research, and the
wealth of research in IS on implementation, including recent studies in the healthcare context (e.g.,
Lapointe et al. 2007, Goh et al. 2010) provides a robust foundation upon which to build further.
In order to help design, select, and implement HIT applications, one promising approach is to focus
analysis at the level of the physician’s workflow. Workflows play a central role in care delivery and are
directly linked to performance (Bradley et al 2006). There is a strong culture in healthcare aimed at
routinizing workflows to minimize risk and enhance efficiency (Greenhalgh, 2008), and emerging care
protocols and standards are reinforcing this trend. Therefore, routinization of HIT into daily workflows
for better performance might well be the key to achieving meaningful use. As such, EHR systems need to
be designed to better support clinical workflows, and hospitals and medical practices need to pick the HIT
solution that best fits their workflows. During the implementation process, it has been shown that
technology tends to disrupt existing routines (Edmondson et al 2001, Campbell et al 2009), and there are
complex and dynamic interactions between routines, agency, and technology during the process (Goh et
al 2010). As noted, an extensive literature exists in IS and organization studies on socio-technical
9

relationships and organizational routines which can inform future work in this area (e.g., Feldman and
Pentland, 2003; Orlikowski and Scott 2008).

3.2 Measurement and Quantification of HIT Payoff and Impact
Given the substantial investments being made in HIT, quantifying HIT’s impact on performance should
and almost surely will continue to be an important focus of research in the future. An estimation of the
overall impact of HIT across various care settings is still much-needed but it has become apparent that we
need more granular and micro-level studies to generate useful insights. In designing and conducting
studies quantifying HIT’s impacts, future researchers might want to pay more attention to the factors
outlined below.
Heterogeneity in Care Providers: When measuring the impact of HIT on performance, it is important to
explicitly take into account the diversity in various types of care providers. For example, hospitals differ
along many dimensions including ownership (for-profit, non-profit, and federal), location (rural, urban),
teaching status, affiliation with a system or not, size, integration with physicians, culture, leadership, IT
history and capability. In ambulatory settings (e.g., medical practices, clinics, etc.) differences exist with
respect to a number of factors including clinical specialties, practice size, and nature of population served.
The heterogeneous nature of care providers has several important implications for future studies on the
impact of HIT. First, the utility function might be different across providers (Newhouse 1970). For
example, studies have shown that economic incentives differ between for-profit and non-profit hospitals;
these incentives, in turn, influence the primary goal of adopting HIT (Parente and Van Horn, 2006).
Researchers, then, must closely examine a care provider’s motivation to adopt HIT in order to determine
the appropriate performance measures. Second, because care providers vary in both technology capability
and financial constraints, they might adopt different types of applications that vary in functionality,
interface, costs, and technical support. Third, the actual usage of technology can be heavily influenced by
the prevailing culture, leadership, organization, and management (Kane and Alavi 2007, 2008).
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Therefore, to gain deeper insights into HIT’s impact on performance, closer attention must be paid to
the heterogeneity among care providers. It is reasonable to expect that HIT’s impact on performance is
contingent upon both the technology and the characteristics of the care providers. Additional research is
needed to specify the conditions under which findings based on a particular sample of care givers in a
specific context can be generalized to others in the field.
Clarifying the Technology Construct: Not all artifacts are created equal, and in order for future research
to obtain a more accurate measure of HIT’ impact, a deeper understanding of technology is required.
Extant IS research has examined various components of IT, including EDI, ERP, CRM, SCM, electronic
marketplaces, etc. Similarly, there are multiple components in HIT: HIMSS (2007) specifies about 100
clinical and administrative HIT applications. In estimating the impact of HIT, it is important to
understand the pathology of HIT’s impact on performance. Focusing on the right match between
technology and performance can illuminate a deeper understanding of HIT’s impact.
Second, even for systems that bear the same name (e.g., CPOE), factors such as functionality and ease
of use can vary significantly. Equally important, an application’s compatibility with existing workflow
tends to have direct impact on the success of adoption and resulting performance (Goh et al. 2010).
Assessment of these issues requires measurement of HIT at more granular level than is currently
commonplace. Third, researchers must pay closer attention to the inter-dependence that exists among
HIT components. Research has shown that technologies that can affect providers’ decision-making tend
to have a bigger impact on performance (Dexter et al. 2004; DesRoches et al. 2009). However for the
decision support function to work well, it needs input from other components of HIT. Therefore, early
investment in digitizing patient information may produce no obvious benefit to performance, until the
decision support component is added. This partly explains the findings of Borzekowski (2002) and Hitt
(2010), who both find that hospitals in more advanced stages of HIT adoption demonstrate greater benefit.
Thus, it would be useful to explore what the characteristics and components of the “infrastructural” health
IT are that must be in place in order for the tipping point in performance gains to be reached.
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Finally, although abundant datasets already exist in healthcare for researchers (including HIMSS
Analytics, AHA surveys, MEPS, and state initiatives like OSHPD), with clinical data being increasingly
digitized, a unique opportunity has emerged for utilizing statistical approaches such as data mining for
discovering more innovative ways to measure performance impacts of HIT than currently available.
Greater digitization of clinical data should also yield more accurate measurements of quality than the
norm today, thereby increasing the precision with which the effects of HIT on healthcare performance can
be isolated.
Capturing Externalities: Blumenthal and Glaser (2007) defines three types of HIT: EHR, personal
health records (PHR), and clinical data exchange. Most existing studies are focused on EHRs, while very
few have examined PHRs and data exchange. Additionally, studies on EHR tend to link each individual
hospital’s HIT investment only with its own performance, as if the hospitals are isolated from each other.
However, it has been shown that HIT produces strong externalities, and it is highly plausible that a
significant portion of the value of HIT is not captured by the entity that makes the investment.
The benefit from information exchange between hospitals and practices can be significant (Miller and
Tucker 2009). Miller and Tucker (2010) found that larger firms were more likely to exchange electronic
patient information internally and less likely to do so externally. Current national interest in health
information exchanges (HIE) and the burgeoning number of efforts across the nation are testimony to the
expectation of externalities from HIT (Adler-Milstein et al. 2010).
This raises two intriguing research questions. First, how can we internalize the externalities?
Physician practices might be reluctant to invest in HIT if they alone will bear the cost of digitizing
information, but most benefits are garnered by hospitals. As another example, reduced duplicate lab tests
and visits implies that revenues for some facilities might be negatively influenced by EHR adoption.
Second, how can we maximize the externalities? This challenge includes data standards and
interoperability (Walker et al 2005) as well as the development of viable business models for health
information exchanges. Research pertaining to the design of networks and the regulation of user behavior
to maximize the value of HIT is vitally needed.
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3.3 Extending the Traditional Realm of HIT
The landscape of HIT is fast moving and evolving yet until now, very few studies have been centered on
patient-focused applications that are outside of the traditional EHR/EMR system (Goldzweig 2009). In
recent years, new technologies and emerging policy initiatives are broadening the traditional definition of
HIT and considerably expanding the space of research opportunities.
The Consumer Perspective on HIT: In much the same way as consumer technologies have altered how
individuals communicate, consumer health IT tools such as PHRs are poised to alter patient engagement
with their healthcare. The ONC is increasingly calling for a consumer-centric healthcare system where
patients take active control of their health and well-being and personal health information management is
a growing of interest (Agarwal and Khuntia, 2009). This presents a number of fruitful research
opportunities for IS including issues related to adoption and patterns of use, the effects of such tools on
health outcomes, and how these tools may change the doctor-patient relationship.
From the consumer’s perspective, a second highly consequential and controversial area is the privacy
and security of personal health information (PHI). As large quantities of clinical data are digitized, to the
degree that the compromise of PHI can have significant negative consequences for the individual, patients
are concerned about privacy and security (Anderson and Agarwal 2010). Further, with the interest in
personalized medicine that depends on the availability of large bio-banks, issues related to privacy,
security, and bio-ethics have assumed center stage (Lee and Gostin 2009). Public attitudes towards
privacy are evolving, as is the surrounding policy infrastructure (Gostin and Nass 2009, McGraw 2009),
giving rise to new research questions and challenges. IS scholars have traditionally studied privacy
concerns raised by the ubiquity of digital information (e.g., Malhotra et al. 2006); several related issues
remain to be explored with health information that may, by virtue of the increased sensitivity of such
information, require distinctive theorizing. Relatedly, investigations of how to make digital information
more secure and ensure anonymization of identified PHI are critical for ensuring patient trust in a digital
healthcare system (Lunshoff et al 2008), and IS scholars can extend existing research in information
security to shed light on the security of PHI.
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The Internet and Health: It is undeniable that today, the Internet has become a major resource for
consumers searching for health information, with 61% of adults searching for online for health
information in 2009 (Fox and Jones, 2009). Online health communities and social networks are also
booming. Additionally, companies are utilizing the Internet to deliver health programs to their employees,
many insurance companies provide web-based health portals for their customers, and healthcare providers
are experimenting with delivering service remotely via the Internet, such as in a notable pilot in Hawaii.
Abundant research opportunities exist in this area. First, who are these users and what are their usage
patterns? Answers to these questions might have important implications for addressing disparities in the
provision of healthcare services (Bundorf et al. 2006). Second, who creates online health information and
what is the quality and accuracy of this content? There are multiple contributors, including government
agencies, online health businesses, pharmaceutical companies, health professionals, patients, and nonlicensed users. While there are a few studies assessing online health information quality (MaloneyKrichmar and Preece, 2005), little research exists that addresses more recent online developments. Third,
and most intriguing, is the question of how the Internet impacts health and wellbeing. Despite some early
studies reporting no effects (Baker et al. 2003), the Internet has progressed significantly in terms of its
ubiquity, speed of access, and content, as well as the amount of time users spend online and their degree
of engagement (Kane et al 2009). When patients give more credence to online health information, it can
add tension to the relationship between patients and physicians. Even scarcer are studies on the
interactions between mainstream HIT (EHR, PHR, health information exchange, etc.) and the Internet.
Each one of these areas represents an opportunity for IS scholars to build on existing work in online
behavior, user generated content, and search.
Quality Transparency and Competition: Over the last several years, there has been an increasing call
for greater quality and transparency on the part of healthcare providers (IOM 2001, Porter and Teisberg
2007). Recently, a number of organizations have begun using the Internet to make care-quality data
easily accessible to consumers. Several prominent cases include: hospitalcompare for hospitals, AF4Q
for physician practice, and nursinghomecompare for nursing homes. In addition to websites from
14

government agencies, states such as New York, Pennsylvania, and Florida are also initiating various
quality-reporting programs. Another growing trend is the development of user-generated content to
communicate information and concerns about provider quality. Just as almost all major online retailers
(e.g., Amazon.com) allow users to post reviews on their products and services, there have been multiple
websites that provide patients’ ratings for various physicians and hospitals (Lagu et al. 2010, Gao et al.
2010). In October 2009, the NHS of the United Kingdom enabled a new service on its official website to
allow anonymous patients to post reviews on physician practices, believing it could help improve
physician quality transparency. This provides a compelling example of how government strategies are
also evolving and establishes an important precedent of a government health authority utilizing usergenerated content on the web as part of accepted physician quality measures.
Three interesting questions arise in this context. First, the quality disclosure behavior of patients and
healthcare providers represents a fruitful area of study (Jin et al. 2005, Agarwal et al. 2009). For example,
which providers are more likely to voluntarily disclose quality data on the Internet? Could incentives be
used to induce care providers to participate in quality disclosure programs? How accurate is this type of
quality information and to what extent does it correlate with other objective measures of quality? How
can health IT be applied to generate better performance measures?
Second, what are the impacts of quality information disclosure on both provider and consumer
behavior? It is widely believed that greater transparency in care-quality information could lead to a
higher degree of competition, whereby market forces will drive down prices and improve efficiency and
quality (Porter and Teisberg 2006; Herzlinger 2007). Studies have shown that consumers do respond to
the quality information (e.g., Chernew, Gowrisankaran, and Scanlon 2008). On the other hand, quality
report cards can lead to providers engaging in strategic behavior in order to “game” the quality measures,
which in turn can hurt social welfare (Dranove et al. 2003).
Third, in examining the impact of care quality information on competition, it is important to
recognize a number of special characteristics of the healthcare market. We highlight four that are
especially relevant in this domain. First, health services are very complicated along several dimensions.
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They require high-reliability and are often time-sensitive. The care process often involves multiple
providers, and is personalized to suit each individual’s needs. These characteristics necessitate different
metrics than those that are often used in measuring the quality of care. Second, a severe information
asymmetry problem exists between care providers and patients, where the former holds the clear
advantage. It is difficult for patients to “shop around” for health care providers as they do when making
other types of purchases. Third, the majority of payments for healthcare services come in the form of
insurance, thereby rendering individual patients insensitive to the prices they pay. Finally, the healthcare
industry is heavily regulated, and the government plays an influential role as both the chief policymaker
and the biggest payer. All these suggest that the healthcare market is quite distinct from the classic
market in economics and may require deeper theoretical investigation.

4. Conclusions
In this commentary we specified several essential research areas in the field of HIT which are important
at the current stage of HIT adoption. This list is by no means complete. When the healthcare industry
began to embrace IT, it confronted many of the same challenges that were encountered in other industries.
Therefore, a substantial number of research questions with which IS scholars have accumulated
significant expertise in various industry settings can easily find their counterparts in the healthcare field
(Chiasson and Davison, 2004). These include business process re-engineering, decision rights allocation,
transaction costs, search, and online trust, to name but a few. Underscoring the importance of “learning
across sectors,” the Agency for Healthcare Research and Quality, a division of NIH and the lead
government agency that funds HIT research in the United States recently released a request for proposals
asking for research that investigates how findings from other industries related to the design of consumer
tools (such as Quicken and TurboTax) can help inform the design of consumer health IT2. At the same
time, while healthcare shares many characteristics in common with other industries, researchers should be

2

AHRQ, National Resource Center for Health IT: Request for Task Order “Understanding Development Methods
from Other Industries to Improve the Design of Consumer Health IT, June 2010.
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cognizant of the unique attributes of this sector. The distinct nature of the healthcare setting promises to
help scholars generate new insights and theories.
Compared to other business sectors, the idiosyncratic nature of the healthcare industry implies that
significant institutional knowledge is needed in order to research the sector competently. It would be
useful for IS researchers to collaborate with government agencies, policymakers, and healthcare
researchers from other disciplines, including public health and health informatics. These partnerships will
help not only to identify important research questions and conduct research more competently, but also
provide a channel through which research findings can influence practice and policy.
It is also important to note that the current juncture represents the very beginning of the digital
transformation of the U.S. healthcare industry, and as such, this review has focused primarily on existing
technologies. However, as the process of healthcare reform continues to unfold and becomes more farreaching, we would expect new issues to arise – all of which could benefit from the insight of IS
researchers. For example, the proposed health insurance plan exchange will need to be based on research
about aspects of online market design.
Additionally, the pace of technological advances in HIT is extremely dynamic, much like the early
days of the Internet boom. For example, online social networks are currently being used to curb the
growth of obesity, and mobile devices to help deliver care to rural areas and in resource-constrained
settings. HIT has attracted significant investments from the high-tech industry, including Google,
Microsoft, Intel, Cisco, and others. Recently, Intuit Corporation, which owns the market leader Quicken
product for personal financial information management, acquired MedFusion, a provider of health IT
applications. This may be a bell-weather for an increasing number of consumer HIT applications entering
the market.
The influence of HIT can be more extensive than the direct clinical and financial impacts. Just as
technology played an important role in enabling new forms of firms in the 20th century (Milgrom and
Roberts 1990), HIT can enable or facilitate new forms of care delivery, especially in preventive care,
long-term care and out-patient care. HIT also has the potential to trigger the transformation of healthcare
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delivery system, including the integration between physicians, hospitals, and insurance companies, and
the emerging medical home, or even in a more disruptive way (Christensen et al 2009). The profound
impact of IT on healthcare should be examined from a system perspective.
To conclude, as the biggest sector of the U.S. economy is being digitized, a rare and remarkable
opportunity has emerged for the IS community to leverage its in-depth knowledge to both advance theory
and impact practice and policy. Just as IT has fundamentally transformed virtually all industries, we
believe IT holds the potential to transform the landscape of healthcare. Historically, HIT has not been a
primary research stream in the IS community (Chiasson and Davidson 2002), but there has been a
significant increase in the amount of research activities undertaken in this area in recent years. In various
conferences and symposia, the topic of HIT has warranted enough interest to for a separate track. The
growing importance of HIT is also reflected in top IS journals: both ISR and EJIS have published special
issues on HIT in recent years, a separate HIT department has been established in CAIS (Wilson 2004),
and a growing number of papers related to health IT are being published in MISQ and Management
Science. We invite you to participate in and contribute to what is likely to be not only a significant
scholarly endeavor, but also one with important implications for individuals, organizations, and society.

References3
Adler-Milstein, J., Bates, D.W., and Jha, A.K. 2009. U.S. Regional Health Information Organizations:
Progress and Challenges. Health Aff (28:2), pp 483-492.
Agarwal,R. and Anderson C. 2009. “Genetic Information Altruists: How Far and To Whom Does Their
Generosity Extend?” 30th International Conference on Information Systems, Phoenix, AZ.
Agarwal, R., C. Angst, C. DesRoches, M. Fischer. 2010. Technological Frames about Electronic
Prescribing in Physician Practices, J.l of Ameri. Med.Informatics Association, 17(5), 425-431.
Anderson C. and R. Agarwal, 2010. The Digitization of Healthcare: Boundary Risks, Emotion, and
Consumer Willingness to Disclose Personal Health Information. Inform. Syst. Res., in press.
Angst, Corey, Sarv Devaraj, Carolyn Queenan, and Brad Greenwood. 2010. Performance Effects Related
to the Sequence of Integration of Healthcare Technologies. Prod. Oper. Manag. Forthcoming.
Angst, Corey, Ritu Agarwal, V. Sambamurthy, Ken Kelley. 2010. Social Contagion and Information
Technology Diffusion: The Adoption of Electronic Medical Records in US Hospitals. Management
Science, 56(8), 1219-1241.
Aron, R., Dutta, S., Janakiram, R., Pathak, P.S. 2010. “The Impact of Automation of Systems on Medical
Errors: Evidence from Field Research”, working paper. Johns Hopkins University.

3

Additional references not included in this list may be found in the on-line Appendix.

18

Ayal, M., and A. Seidmann. 2009. An Empirical Investigation of the Value of Integrating Enterprise
Information Systems: The Case of Medical Imaging Informatics. Journal of Management Information
Systems 26, no. 2: 43–68.
Blumenthal D, Glaser JP. 2007. Information technology comes to medicine. N Engl J Med. Jun 14;
356(24):2527-34.
Blumenthal, D., M. Tavanner. 2010. The “Meaningful Use” Regulation for Electronic Health Records. N
Engl J Med. 363(6): 501-504.
Bundorf, M Kate, Todd H Wagner, Sara J Singer, and Laurence C Baker. 2006. Who Searches the
Internet for Health Information? Health Services Research 41, no. 3 (June): 819-836.
Chaudhry, B., J. Wang, S. Wu, M. Maglione, W. Mojica, E. Roth, S. C. Morton, and P. G. Shekelle. 2006.
Systematic Review: Impact of Health Information Technology on Quality, Efficiency, and Costs of
Medical Care. Annals of Internal Medicine 144: E-12-E-22.
Chernew, M., Gowrisankaran, G., & Scanlon, D.P. 2008. “Learning and the Value of Information:
Evidence from Health Plan Report Cards.” Journal of Econometrics. 144(1), 156-174.
Chiasson, M. W., and E. Davidson. 2004. Pushing the contextual envelope: developing and diffusing IS
theory for health information systems research. Inform. and Org. 14, no. 3 (July): 155-188.
Cutler DM, Feldman NE, Horwitz JR. U.S. Adoption of. Computerized Physician Order Entry Systems.
Health Affairs. 2005;24(6):1654-1663.
Davidson, E., and W. Chismar. 2007. The Interaction of Institutionally Triggered and TechnologyTriggered Social Structure Change: An Investigation of Computerized Physician Order Entry. MIS
Quarterly 31, no. 4: 739-756.
DesRoches, C. M., E. G. Campbell, S. R. Rao, K. Donelan, T. G. Ferris, A. K. Jha, R. Kaushal, et al.
2008. Electronic Health Records in Ambulatory Care -- A National Survey of Physicians. New EngJ.
Med. 359, no. 1 (July 3): 50-60.
DesRoches, C. M., E. G. Campbell, C. Vogeli, J. Zheng, S. R. Rao, A. E. Shields, K. Donelan, S.
Rosenbaum, S. J. Bristol, and A. K. Jha, 2010, Electronic Health Records’ Limited Successes Suggest
More Targeted Uses. Health Affairs 20 No. 4, 639-646
Devaraj, S., and Kohli, R. (2000) Information Technology Payoff in the Healthcare Industry: A
Longitudinal Study,Journal of Management Information Systems, 16(4). 39-64.
———. 2003. Performance Impacts of Information Technology: Is Actual Usage the Missing Link?
Management Science 49, no. 3 (March): 273-289.
Dranove, D., D. Kessler, M. McClellan and M. Satterthwaite.2003. “Is more information better? The
effects of report cards on cardiovascular providers and consumers,” Journal of Political Economy, 11(3):
555-588.
Edmondson, A. C., Bohmer, R. M., & Pisano, G. P. (2001). Disrupted Routines: Team Learning and New
Technology Implementation in Hospitals. Administrative Science Quarterly, 46(4), 685-716.
Feldman, M. S., & Pentland, B. T. (2003). Reconceptualizing Organizational Routines as a Source of
Flexibility and Change. Administrative Science Quarterly, 48(1), 94-118.
Fox S and Jones S. Americans’ pursuit of health takes place within a widening network of both online and
offline sources. Pew Internet & American Life Project (June, 2009).
http://stinet.dtic.mil/oai/oai?&verb=getRecord&metadataPrefix=html&identifier=ADA439037.
Gao, G., McCullough, J., Agarwal, R., Jha, A. 2010. A Study of Online Physician Ratings by Patients.
Working paper, R.H. Smith School of Business, University of Maryland.
Goh, J., G. Gao, R. Agarwal. 2010. Evolving Work Routines: A Model of Successful Adaptation to
Information Technology in Healthcare, Information Systems Research, in press.
Greenhalgh, T. (2008). Role of routines in collaborative work in healthcare organisations. British Medical
Journal, 337(nov17 1), a2448.
Hitt, L. 2010, “The Effect of IT Capital on Hospital Efficiency”, working paper, 2010, the Wharton
School, University of Pennsylvania

19

Jha, A. K., C. M. DesRoches, E. G. Campbell, K. Donelan, S. R. Rao, T. G. Ferris, A. Shields, S.
Rosenbaum, and D. Blumenthal. 2009. Use of Electronic Health Records in U.S. Hospitals. New
England J Med 360, no. 16 (March 25): 1628-1638.
Jha, A. K., T. G. Ferris, K. Donelan, C. DesRoches, A. Shields, S. Rosenbaum, and D. Blumenthal. 2006.
How Common Are Electronic Health Records In The United States? A Summary Of The Evidence.
Health Aff 25, no. 6 (November 1): w496-507.
Jin, G. Z., 2005, 'Competition and Disclosure Incentives: An Empirical Study of HMO's,'. RAND Journal
of Economics, 26, pp. 93–113.
Kane, G.. R. G. Fichman, J. Gallaugher, and J. Glaser. 2009. “Community Relations 2.0: With the rise of
real-time social media, the rules about community outreach have changed.”Harvard Business Review
(87:11). November, pp. 45-50.
Kane, G., and M. Alavi. 2008. “Casting the Net: A Multimodal Network Perspective on User-System
Interactions,” Information Systems Research (19:3). September, pp. 253-272.
Kohli, R., and S. Devaraj. 2004. Contribution of institutional DSS to organizational performance:
evidence from a longitudinal study. Decision Support Systems 37, no. 1 (April): 103-118.
McCullough, J. S. 2008. The adoption of hospital information systems. Health Econ 17, no. 5: 649-664.
McCullough, J. S., Michelle Casey, Ira Moscovice, and Shailendra Prasad. 2010. The Effect Of Health
Information Technology On Quality In U.S. Hospitals, Health Affairs, 29, no. 4,: 647-654 .
Menon, N. M., and B. Lee. 2000. Cost control and production performance enhancement by IT
investment and regulation changes: evidence from the healthcare industry. Decision Support Systems 30,
no. 2 (December 27): 153-169.
Menon, N. M., B. Lee, and L. Eldenburg. 2000. Productivity of Information Systems in the Healthcare
Industry. Information Systems Research 11, no. 1 (March): 83.
Miller, A. R., and C. Tucker. 2009. Privacy Protection and Technology Diffusion: The Case of Electronic
Medical Records. MANAGEMENT SCIENCE 55, no. 7 (July 1): 1077-1093.
Miller, R. H., and I. Sim. 2004. Physicians' Use Of Electronic Medical Records: Barriers And Solutions.
Health Aff 23, no. 2 (March 1): 116-126.
Orlikowski, W. J., & Scott, S. V. (2008). Chapter 10: Sociomateriality: Challenging the Separation of
Technology, Work and Organization. The Academy of Management Annals, 2, 433.
Parente, S. T, and R. L Van Horn. 2006. Valuing hospital investment in information technology: does
governance make a difference? Health Care Financing Review 28, no. 2: 31.
Parente, S. T., and J. S. McCullough. 2009. Health Information Technology And Patient Safety: Evidence
From Panel Data. Health Aff 28, no. 2 (March 1): 357-360.
Poon, E. G., D. Blumenthal, T. Jaggi, M. M. Honour, D. W. Bates, and R. Kaushal. 2004. Overcoming
Barriers To Adopting And Implementing Computerized Physician Order Entry Systems In U.S.
Hospitals. Health Aff 23, no. 4 (July 1): 184-190.
Reardon, J. L, and E. Davidson. 2007. An organizational learning perspective on the assimilation of
electronic medical records among small physician practices. Eur. J. Inform. Syst. 16, no. 6 (12): 681694.
Wilson, E V., and N. K Lankton. 2004. Modeling Patients' Acceptance of Provider-delivered E-health. J
Am. Med. Inform Assn 11, no. 4 (July): 241-248.
Wilson, E. V. (2004) Editorial statement: Information systems and healthcare department.
Communications of the AIS, 13(27), 456-458.

20

Online Appendix: Literature Review
Impact of IT -Economics
Paper
Outcome
Menon and Lee
Cost
2000

HIT measures
IT capital

Data
Washington
State, 50
hospitals, 19761994

Approach
Translog form of
cost function

Washington
State, 50
hospitals, 19761994
8 hospitals that
belong to the
same system, 3
years, monthly
8 hospitals that
belong to the
same system, 3
years, monthly
3000 hospitals
with >100 beds.
1987-1994

Stochastic
frontier

National sample
of US hospitals.
HIMSS analytics
1990-1998.
Financial data
from Medicare.

Translog
production
function

Menon et al 2000

A hospital’s annual
charges for
services (in dollars)

Capital stock, prices, IT
capital, prices, labor.

Devaraj and Kohli
2000

Revenue,
mortality,
satisfaction.

IT labor, IT support, IT
capital

Devaraj and
Kohli 2003

Revenue,
mortality,
satisfaction.

Usage of IT: report, I/O,
CPU

Borzekowski
2002

Operating expenses

HIMSS, count of
administrative and clinic
systems.

Parente and Van
Horn 2006

Length of stay,
Volume of services

HIMSS. Define clinical
IT as master patient
indices, clinical decision
support systems, CPOE,
pharmacy and laboratory
systems, EMR.
The number of years
the patient care
information system has

21

Regression, with
lags on IT
measures

Key findings
Technical regress in pre-DRG more
prominent in pre-DRG than post-DRG
period.
Medical capital substitute both medical
labor and IT capital.
IT has positive contribution to revenue.
Moreover, the positive effect of the use of
medical IT capital was larger than
administrative IT capital,
IT-performance relationship is observed
after certain time lags

Regression

Usage of IT links to better performance

Cost function,
with quadratic
forms on HIT
count

Adoption of new system at the most
thoroughly automated hospitals is associated
with lower operating costs, with three and
five years lag after adoption. The least IT
intensive hospitals, on the other hand, show
higher costs after adoption.
HIT decreases length of stay for for-profit
hospitals, but increases discharges for nonprofit. Suggesting the former is to reduce
cost, while the later is to increase services.

Parente and
McCullough 2009

Ayal
andSeidmann2009

Kazley and Ozcan
2009
Lee et al 2010

Patient safety
indicators
constructed from
MedPAR data
using AHRQ’s
algorithms
Turn around time,
physician and staff
satisfaction, and
Revenue
Case mix adjusted
admissions and
outpatient visits
Value-added

been in place in the
hospital
EMR, nurse charts,
PACS

1999-2002
2707 hospitals

Difference in
difference,
regression

Only EMR has an impact, effect very small.

PACS integrated to EMR

One hospital

Before and after
comparison
survey

HIT leads to higher operational efficiency,
satisfaction and revenue.

EMR

4606 hospitals in
2004

DEA

No significant relationship between EMR
use and efficiency except for small hospitals

IT expenditure

California
OSHPD 19972007

Value-added
production
function.
Dynamic panel
data structure for
endogeneity

Positive, but very small impact of HIT.
Ownership matters. For-profit larger
marginal product than not-for-profit and
government ones. Driven by the magnitude
of health IT use and the types of health IT
investments.
For-profit devotes more resources to
administrative IT than NFP and government
hospitals.

555 hospitals’
cardiology
department, with
at least 2
applications
installed in that
department by
2007.
1999-2004, 2000
acute care
hospitals

Split sample,
define success
sequences in one
sample. Test the
impact in other
sample

Sequence matters for the impact of HIT on
cost and quality.

Translog cost
function

Concave relationship between IT capital and
hospital efficiency. The threshold for HIT to
take effect is lower in for-profit hospitals.

Angst et al 2010

Cost- case mix
index (CMI)
adjusted cost per
patient.
Quality reflected in
average length of
stay.

HIMSS

Hitt 2010

Cost, productivity

HIMSS

22

Impact of IT –clinical
Paper
Outcome
DesRoches et al
Quality on four
2010
clinical conditions,
mortality rate,
length of stay,
readmission, cost
ratio
McCullough et al Quality measures
2010
based on HQA

HIT measures
Three levels of EHR
usage: Basic,
Comprehensive, and no
adoption.
From 2008 AHA hospital
IT survey
CPOE

Himmelstein et al
2010

Quality, costs,
administrative
costs

Administrative and
clinical systems from
HIMSS

Devine et al 2010

Time efficiency of
prescribers

CPOE

Goh et al 2009

Time efficiency of
rounding team and
consulting routines
Quality measures
from HQA

CCDS

CPOE

Amarasingham et
al 2009

Mortality,
complications,
length of stay, and
costs in 4 common
medical conditions

Linder et al 2007
Arch. Internal
Medicine
23

Quality of
ambulatory care

The degree of clinical
information automation
based on the Clinical
Information Technology
Assessment Tool
(CITAT)
EHR

Yu et al 2009

Data
2952 hospitals
2008

Approach
Cross-sectional
comparison

Key findings
HIT is not linked to significant improvement
in quality and efficiency.
Clinical decision support

3401 hospitals
2004-2007

Fixed effects
model

approximately
4000 hospitals
for the period
from 2003 to
2007
3 primary care
clinics 20052007
One hospital,
2009

Cross-section
regression

HIT is statistically significantly associated
with two pneumonia quality measures, and
academic hospitals gain more from HIT than
others. The magnitude of gain is mild.
Very moderate impact on quality, no
relationship with administrative or overall
costs.

Time-motion

e-prescribing takes longer than handwriting.

Time-Motion

CCDS reduces time to retrieve patient
information

3,364 hospitals
2004 data

Cross sectional

72 urban
hospitals in
Texas.

Cross-sectional
analysis

Hospitals that had fully implemented
computerized physician order entry
outperformed other hospitals in five of
eleven medication-related measures and in
one of nine other measures.
Hospitals with automated notes and records,
order entry, and clinical decision support
had fewer complications, lower mortality
rates, and lower costs.

2003-2004
national
ambulatory

Cross-sectional
analysis

EHR not associated with better quality
ambulatory care

medical care
survey
Brigham and
Women's
Hospital

Kaushal et al 2006 Cost savings and
revenue

CPOE

Hillestad et al
2005

EMR

US national
survey

Projection

CPOE

CPOE facilitates 22 types of medication
errors

Time and motion
study

EHR does not prolong a clinic session, and
leads to better quality

Kucher et al 2005

Best practice

Computer-alert program

Tertiary-care
teaching hospital
(2002-2004)
Twenty
physicians in five
primary care
clinics
One hospital
2500 patients

Field study

Pizziferri et al
2005

Economic gains
from efficiency and
safety
improvement from
HIT
Examine
medication errors
facilitated by HIT
Impact on
efficiency

Randomized trial

Ash et al 2004

Patient safety

Patient care information
systems

Computer-alert program increased
physicians’ use of prophylaxis and led to
better clinical outcome.
An overview of unintended consequences
occurring when PCISs are implemented

Dexter et al 2004

Vaccination rates

Wang et al 2003

Savings from EMR
adoption

Computerized standing
order system vs reminder
system
Ambulatory EMR in
primary care

Koppel et al 2005

24

EHR

Interviews,
review of
existing studies

Literature review
and a series of
qualitative
research studies
3777 patients b/w Randomized trial
1998-1999
Partners
HealthCare
System

The CPOE system at BWH has resulted in
substantial savings, including operating
budget savings, to the institution over 10
years
Estimated that clinical IT may yield savings
of up to $142 billion annually

Computerized standing order system is more
effective than reminder system in improving
vaccination rates.
Benefit of $86,000 per provider for a 5-year
period, from savings in drug expenditures,
better utilization of radiology test, better
capture of charges, and decreased billing
errors.

HIT adoption
Paper
Agarwal et al
2010

Topic
Physician’s
perception to HIT

HIT
ePrescription

Angst et al 2010

Using social
contagion to
examine HIT
diffusion in US
hospitals.

EMR

Miller and
Tucker 2009

State privacy
protection’s effect
on adoption
Adoption process

Goh et al 2009

Data
Survey and field
study conducted
in 2008
HIMSS data
1975-2005

Approach
Qualitative

EMR

HIMSS, AHA,
census

Multiple analysis
methods

CCDS

One hospital,
2009

Field study

Quantitative

Jha et al 2009

The status of EHR
adoption in US
hospitals

EHR

2008 AHA
National Survey

Statistical analysis

DesRoches et al
2008

The status of EHR
adoption in US
physicians in
ambulatory care

EHR

Statistical analysis

McCullough
2008

Factors that
influence the
diffusion of HIT
among hospitals
Propose a model
of physician
resistance of HIT

Pharmacy, laboratory,
and radiology systems

A national
sample of 2758
physicians
between 20072008
1965 hospitals
for the years
1990–2000
Field survey of
129 physicians
in one large

Model based on
technology acceptance
and resistance to change

Bhattacherjee
2007
25

CPOE

Econometric analysis

Key findings
Seven frames emerged from the
qualitative analysis ranging from
positive to neutral to negative
The authors find that older, larger
hospitals are more likely to be
influenced to adopt HIT, celebrity
hospitals like “100 most wired” are more
likely to be influential, and age is
substitute for size.
State privacy protection of hospital
medical information is inhibiting EMR
adoption by 24%
HIT needs to be integrated to daily
organizational routines. Leadership and
personal innovation plays a key role in
routinized HIT.
Only 1.5% of U.S. hospitals have a
comprehensive electronic-records
system and an additional 7.6% have a
basic system Major barriers to adoption
are capital requirement, maintenance
costs and physician resistance.
4% percent of physicians reported
having an extensive, fully functional
electronic records system, and 13%
reported having a basic system.
IS adoption is related to multihospital
system membership, payer mix, and
hospital scale. Little effect from hospital
competition or ownership.
Highlights the importance of
incorporating user resistance in HIT
adoption

hospital

literatures, tested using
PLS
Statistical analysis

Reardon and
Davidson 2007

Assimilation of
EMR
EMR among small
physician practices

Survey to 780
Hawaii
physicians in
567 practices

Simon et al 2007

Correlates of EHR
adoption in office
practices

EHR

Statistical analysis

Kazley and
Ozcan 2007

Determine the
national
prevalence of
EMR adoption in
acute care
hospitals;
examining the
organizational and
environmental
correlates
How common are
her

EMR

Survey of a
stratified random
sample of all
medical
practices in
Massachusetts in
2005,
HIMSS 2004
cross-sectional
data

Regression

EMR adoption is associated with
Environmental uncertainty, type of
system affiliation, size, and urban-ness,
but not competition, munificence,
ownership,
Teaching status, public payer mix, and
operating margin

Statistical analysis

As of 2005, approximately 24 percent of
physicians used an EHR
5 percent of hospitals had CPOE

Attending
physicians
adoption of CPOE
in two community
hospitals

CPOE

Thirty-six
surveys
conducted
between 1995
and 2005
356 surveys to
attending
physicians

Statistical analysis

Assessing the
adoption of HIT

Various components of
HIT

Interviews at
Boston and

Delphi approach

The adoption of CPOE by attending
physicians at community
Hospitals vary widely. Usage not
correlated to Sex, years since medical
school graduation, years in practice at
the study institution, and use of
computers in the outpatient arena.
Overall HIT adoption rate is very low.
Adoption of functionalities with

Jha et al 2006

Lindenauer et al
2006

Poon et al 2006
26

EHR

Learning-related scale, related
knowledge, and diversity were positively
associated with small physician
practices’ stage of assimilation of EMR
technology.
45% of physicians, and 23% of
practices, were using an EHR. Adoption
rates are lower in smaller practices,
those not affiliated with
hospitals, and those that do not teach
medical students or residents

Denver

Cutler et al 2005

Assessing the
status adoption
and correlates of
HIT

CPOE

Leapfrog Group
survey 20022003

Empirical analysis

Poon et al 2004
Health Affairs

Barriers to HIT
adoption

CPOE

Grounded-theory
approach

Wilson 2004

Patients’
acceptance of ehealth
How financing
influences HIT
adoption

Provider-delivered ehealth

Interview with
52 hospital
officials
conducted in
2002
Online survey

To understand
barriers to HIT
diffusion

HIT in general

Borzekowski,
2002

England et al
2000

Hospital information
systems

National Survey
on Hospital Data
Processing 19821985
Innovation
diffusion theory

financial benefits far exceeds adoption
of those with safety and quality benefits.
Despite growing interest to adopt HIT to
improve safety and quality, adoption
remains limited
Only 4 percent of U.S. hospitals have
fully implemented CPOE by 2003.
Adoption is related to hospital
ownership and teaching status;
government and teaching hospitals are
much more likely than other hospital
types are to invest in CPOE. Hospital
profitability is not associated with CPOE
investment.
Three barriers are identified: physician
and organizational resistance; high
CPOE cost and lack of capital; and
product/vendor immaturity.

Statistical analysis

Technology acceptance model is useful
in understanding patients’ IT acceptance.

Multiple statistical
methods

State price regulations in the 1970s
changes hospitals’ incentive to invest in
HIT. Hospitals use HIT to reduce costs
after 1970s.
Both the technological and
organizational characteristics limit HIT’s
rapid diffusion.

Theory
development/qualitative

Additional references
Agarwal, R.,C. Angst, G. Gao, J. Khuntia, J. McCullough, Determinants of Willingness to Voluntarily Disclose Quality of Care Information among California
Hospitals, working paper, R.H. Smith School of Business, University of Maryland, 2009
Agarwal, R. J. Khuntia. 2009. Personal Health Information Management and the Design of Consumer Health Information Technology. Technical Report,
Agency for Healthcare Research and Quality, Publication No. 09-0075-EF.
27

Amarasingham, Ruben, Laura Plantinga, Marie Diener-West, Darrell J. Gaskin, and Neil R. Powe. 2009. Clinical Information Technologies and Inpatient
Outcomes: A Multiple Hospital Study. Archives of Internal Medicine 169, no. 2 (January 26): 108-114.
Ash, Joan S, Marc Berg, and Enrico Coiera. Some unintended consequences of information technology in health care: the nature of patient care information
system-related errors. Journal of the American Medical Informatics Association 11, no. 2 (March): 104-112.
Bhattacherjee, Anol, Neset Hikmet, Nir Menachemi, Varol O. Kayhan, and Robert G. Brooks. 2007. The Differential Performance Effects of Healthcare
Information Technology Adoption. Information Systems Management 24, no. 1: 5.
Borzekowski, Ron. 2002. Health Care Finance and the Early Adoption of Hospital Information Systems. SSRN eLibrary (September).
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=337960.
———. 2009. Measuring the cost impact of hospital information systems: 1987-1994. Journal of Health Economics 28, no. 5 (September): 938-949.
Bradley, V. M., Steltenkamp, C. L., & Hite, K. B. 2006. Evaluation of reported medication errors before and after implementation of computerized practitioner
order entry. Journal Healthc Inf Manag, 20(4): 46-53.
Campbell, Emily, Kenneth Guappone, Dean Sittig, Richard Dykstra, and Joan Ash. 2009. Computerized Provider Order Entry Adoption: Implications for
Clinical Workflow. Journal of General Internal Medicine 24, no. 1 (January 1): 21-26.
Campbell, Emily M., Dean F. Sittig, Joan S. Ash, Kenneth P. Guappone, and Richard H. Dykstra. Types of Unintended Consequences Related to Computerized
Provider Order Entry. Journal of the American Medical Informatics Association 13, no. 5 (September): 547-556.
Chiasson, M., and E. Davidson. 2002. Getting the two to dance: examining barriers to health information systems research in mainstream IS journals. In System
Sciences, 2002. HICSS. Proceedings of the 35th Annual Hawaii International Conference on, 1966–1974.
Christensen, C.M., Grossman, J.H., & Hwang, J. 2009. The Innovator’s Prescription: A Disruptive Solution for Health Care. New York: McGraw-Hill.
Devine EB, Hollingworth W, Hansen RN, Lawless NM, Wilson-Norton JL, Martin DP, Blough DK, Sullivan SD.2010. Electronic prescribing at the point of
care: a time-motion study in the primary care setting. Health Serv Res. Feb;45(1):152-71
Dexter, Paul R., Susan M. Perkins, Kati S. Maharry, Kathy Jones, and Clement J. McDonald. 2004. Inpatient Computer-Based Standing Orders vs Physician
Reminders to Increase Influenza and Pneumococcal Vaccination Rates: A Randomized Trial. JAMA 292, no. 19 (November 17): 2366-2371.
Dorr, David, Laura M Bonner, Amy N Cohen, Rebecca S Shoai, Ruth Perrin, Edmund Chaney, and Alexander S Young. 2007. Informatics Systems to Promote
Improved Care for Chronic Illness: A Literature Review. Journal of the American Medical Informatics Association 14, no. 2 (March): 156-163.
England, Ian, Don Stewart, and Sue Walker. 2000. Information technology adoption in health care: when organisations and technology collide. Aust. Health
Review 23, no. 3 (January 1): 176-185.
Etheredge, LM, 2007. Rapid Learning: A New Approach to Diffusing Research into Practice,” Health Affairs 26, no. 2 (2007): 107–118
Fonkych, Kateryna, and Roger Taylor. 2005. The State and Pattern of Health Information Technology Adoption. September.
Goldzweig, Caroline Lubick, Ali Towfigh, Margaret Maglione, and Paul G. Shekelle. 2009. Costs And Benefits Of Health Information Technology: New
Trends From The Literature. Health Aff 28, no. 2 (March 1): w282-293.
Gostin, L. O. S. Nass. 2009. Reforming the HIPAA privacy rule: Safeguarding privacy and promoting research. J. American Medical Assoc 301(13) 1373-1375.
Han YY, Carcillo JA, Venkataraman ST, Clark RSB, Watson RS, Nguyen TC, Bayir H, Orr RA. 2005. Unexpected Increased Mortality After Implementation
of a Commercially Sold Computerized Physician Order Entry System. Pediatrics,;116:1506-1512.
Herzlinger, Regina. Who Killed Health Care? America's $2 Trillion Medical Problem—and the Consumer-Driven Cure, New York: McGraw-Hill, 2007
Hillestad, Richard, James Bigelow, Anthony Bower, Federico Girosi, Robin Meili, Richard Scoville, and Roger Taylor. 2005. Can Electronic Medical Record
Systems Transform Health Care? Potential Health Benefits, Savings, and Costs. Health Affairs 24, no. 5 (September 1): 1103-1117.
Himmelstein DU, Wright A, Woolhandler S. 2010. Hospital computing and the costs and quality of care: a national study. Am J Med 123:40-6
Institute of Medicine, 2000. To Err Is Human: Building a Safer Health System. Washington, DC: National Academy Press.
28

Institute of Medicine, 2001. Crossing the Quality Chasm: A New Health System for the 21st Century, Washington, DC: Institute of Medicine, National
Academy Press.
Kane, Gerard, and Maryam Alavi. 2007. “Information Technology and Organizational Learning: An Investigation of Exploitation and Exploration
Processes,” Organization Science (18:5). September-October, pp. 786-812.
Kaushal, Rainu, Kaveh G. Shojania, and David W. Bates. 2003. Effects of Computerized Physician Order Entry and Clinical Decision Support Systems on
Medication Safety: A Systematic Review. Arch Intern Med 163, no. 12 (June 23): 1409-1416.
Kazley, Abby, and Yasar Ozcan. 2007. Organizational and Environmental Determinants of Hospital EMR Adoption: A National Study. Journal of Medical
Systems 31, no. 5 (October 1): 375-384.
Koppel, Ross, Joshua P. Metlay, Abigail Cohen, Brian Abaluck, A. Russell Localio, Stephen E. Kimmel, and Brian L. Strom. 2005. Role of Computerized
Physician Order Entry Systems in Facilitating Medication Errors. JAMA 293, no. 10 (March 9): 1197-1203.
Kucher N, Koo S, Quiroz R, et al. Electronic alerts to prevent venous thromboembolism among hospitalized patients. N Engl J Med 2005;352:969-77.
Lagu T, Hannon NS, Rothberg MB, Lindenauer PK, 2010. “Patients’ evaluation of health care providers in the era of social networking: An analysis of
physician-rating websites.” Journal of General Internal Medicine, Vol. 13.
Lapointe, L., & Rivard, S. (2007). A Triple Take on Information System Implementation. Organization Science, 18(1), 89.
Lee, L.M., L.O. Gostin. 2009. Ethical collection, storage, and use of public health data: a proposal for a national privacy protection. JAMA, 302(1): 82-84.
Lee, J., McCulloug, J., and Town, R. (2010) The Impact of Health IT on Hospital Productivity, Working paper, University of Minnesota.
Lindenauer, Peter K., David Ling, Penelope S. Pekow, Allison Crawford, Deborah Naglieri-Prescod, Nancy Hoople, Janice Fitzgerald, and Evan M. Benjamin.
2006. Physician characteristics, attitudes, and use of computerized order entry. Journal of Hospital Medicine 1, no. 4: 221-230.
Linder, Jeffrey A., Jun Ma, David W. Bates, Blackford Middleton, and Randall S. Stafford. 2007. Electronic Health Record Use and the Quality of Ambulatory
Care in the United States. Arch Intern Med 167, no. 13 (July 9): 1400-1405.
Lunshof, J. E., R. Chadwick, D. B. Vorhaus, G. M. Church. 2008. From genetic privacy to open consent, Nature Reviews Genetics 9 406-411.
Malhotra, N. K., S. S. Kim, J. Agarwal. 2004. Internet users’ information privacy concerns (IUIPC): The construct, the scale, and a causal model. Inform.
Systems Res. 15(4) 336-355.
Maloney-Krichmar, D. & Preece, J., 2005. A multilevel analysis of sociability, usability, and community dynamics in an online health community. ACM
Transactions of Computer Human Interaction, 12(2), 201-232.
McGraw, D. 2009. Privacy and Health Information Technology. 2009. Journal of Law, Medicine, and Ethics, 37, 121-149.
Milgrom, P. and J. Roberts. 1990. "The Economics of Modern Manufacturing: Technology, Strategy, and Organization," American Economic Review 80(3):
511-528.
Miller, Amalia R. and Tucker, Catherine, User Size and Network Externalities (January 1, 2010). NET Institute Working Paper No. 09-07. Available at SSRN:
http://ssrn.com/abstract=1457719
Newhouse, Joseph P. 1970. Toward a Theory of Nonprofit Institutions: An Economic Model of a Hospital. The American Economic Review 60, no. 1: 64-74.
Poon, Eric, Ashish Jha, Melissa Christino, Melissa Honour, Rushika Fernandopulle, Blackford Middleton, Joseph Newhouse, et al. 2006. Assessing the level of
healthcare information technology adoption in the United States: a snapshot. BMC Medical Informatics and Decision Making 6, no. 1: 1.
Porter, M.E. and E.O. Teisberg, Redefining health care : creating value-based competition on results. 2006, Boston, Mass.: Harvard Business School Press.
Scott, J. T., Rundall, T. G., Vogt, T. M., & Hsu, J. 2005. Kaiser Permanente's experience of implementing an electronic medical record: a qualitative study.
BMJ, November, 1-5.
Simon SR, Kaushal R, Cleary PD, et al. 2007. Correlates of electronic health record adoption in office practices: a statewide survey. J Am Med Inform Assoc.
14: 110-117
29

Walker, Jan, Eric Pan, Douglas Johnston, Julia Adler-Milstein, David W. Bates, and Blackford Middleton. 2005. The Value Of Health Care Information
Exchange And Interoperability. Health Aff (January 19): hlthaff.w5.10.
Wang, Samuel J., Blackford Middleton, Lisa A. Prosser, Christiana G. Bardon, Cynthia D. Spurr, Patricia J. Carchidi, Anne F. Kittler, et al. 2003. A costbenefit analysis of electronic medical records in primary care. The American Journal of Medicine 114, no. 5 (April 1): 397-403.

30

