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Introduction

Since President George W. Bush’s 2004 call for the widespread adoption of electronic
medical records in the USA, the use of information technology/systems in healthcare has
greatly intensified. Currently, technology not only plays a significant role as a supporting
tool for medical records keeping, but it also has become a strategic necessity in curtailing
healthcare costs (Kolodner et al., 2008; Reinhardt and Oliver, 2015), improving access to
patient care (Eysenbach, 2001), reducing medical errors (Radley et al., 2013), enhancing
care coordination and integration (Rantz et al., 2010), providing clinical decision support
(Middleton et al., 2016), and improving patient satisfaction (Epstein et al., 2010).
It is no surprise why investing more in health information technology (HIT),
US$ 10 billion annually for five years, was among President Obama’s healthcare
plan (Ryan, 2009). Several other industrialised nations are also making significant
investments in healthcare. Overall, the HIT market around the world is expected to
expand by 11.80% from 2014 to 2020, rising in valuation from US$ 96.8 bn in 2013 to
US$ 210.3 bn by 2020. The developing economies are not very far behind in expanding
their HIT initiatives. Nations from Asia-Pacific, Latin America, and the Middle East are
expected to offer immense opportunities for HIT growth and are projected to witness
remarkable expansion over the next few years (TMR, 2014).
The obvious question that arises is if all this expenditure is worth it. Even if everyone
agrees on the importance of IT/IS in 21st century healthcare, its profitability has still not
been justified. The need to understand the factors that play a role in accurately
quantifying the value of IT/IS in the healthcare needs ‘deeper’ investigation. The
objective of this special issue is to do just that and demonstrate how empirical and
theoretical IT/IS research can assist in drive the future of healthcare. Thus the core
objectives of this special issue are:
•

publish quality research demonstrating the role of IS in all areas of healthcare,
including but not limited to operations management, quality of care, patient and/or
physician experience, cost management, performance improvement

•

articulate an agenda for IS research in the healthcare area.

We initiated this special issue in an effort to consolidate existing research and stimulate
new work that focuses on the interplay between healthcare and IT. After successful
revision rounds of several submissions, we have five outstanding papers that are sure to
invigorate fresh investigations of critical issues surrounding the importance and role
of IT in healthcare. Both qualitative and quantitative research works were considered.
The final five papers could be classified into five broad and somewhere overlapping
categories:
•

HIT resistance

•

HIT worth

•

HIT patient values

•

HIT crosses physical barriers

•

HIT technical advancements.

Editorial

91

In the remainder of this section, we organise our discussion of the papers within the
context of these broad categories. Finally, we conclude with the potential future outlets
for the field of HIT.

2

Current research

2.1 Of what use is HIT non-use?
Despite the increasing investments in health IT and regulatory requirements under the
Affordable Care Act, the transition from paper-based health record systems to electronic
health record (EHR) systems constitutes one of the biggest organisational changes in the
healthcare industry. The use of electronic records is expected to reduce medical errors,
improve continuity of care, cut down costs, and boost the overall quality of health
(Blumenthal and Tavener, 2010). In spite of these purported benefits, evidence continues
to suggest that health professionals resist EHRs. Studies from around the world provide
evidence of implementation challenges which have caused some healthcare organisations
to either slow down or withdraw implementation altogether (Stone, 2014). Information
technology resistance has been identified in the literature as one of the major reasons why
technology implementation failure happens. These failures have also been found to affect
health information technology implementation, including electronic health records;
thereby necessitating a thorough investigation of the phenomenon of user resistance
(Lapointe and Rivard, 2005; Kim and Kankanhalli, 2009; Ngafeeson and Midha, 2014).
However, studies that explain and examine user resistance are limited, even though the
challenge of technology resistance is clearly known. Moreover, solutions to the current
implementation challenges, clearly depend on a correct understanding and explication of
this concept of user resistance.
In this issue, Samhan and Joshi contribute to this discourse by examining the key
determinants that drive user resistance to an EHR system. The authors’ approach takes an
empirical qualitative research methodology. They argue that while quantitative analysis
could explain and predict resistance behaviours, a qualitative approach could provide
deeper and richer insights about people’s experiences with a new EHR system that
shape resistance behaviours. To this end, the investigators, using the broader framework
of the user resistance model proposed by Kim and Kankanhalli (2009), administered
open-ended questions to capture user perspectives of a new EHR implementation. The
researchers use revealed causal mapping to identify constructs and linkages revealed
from respondent statements, with particular attention to the context. Results from the
study show that EHR perceived threats, EHR perceived value, and facilitating conditions
were most directly linked with EHR resistance.
These findings have significant implications related to the implementation of IS
systems to support healthcare professionals. The literature on resistance shows that
organisational support is beneficial in eliminating resistance behaviour. Samhan and
Joshi further show that merely providing organisational support without considering all
relevant factors could lead to an overhead leading to negative feelings about the new
system and may not achieve its purpose. Additionally, involving healthcare providers in
the development to increase their self-efficacy should positively impact their perception
of the value of the EHR system, which in turn should reduce the resistance behaviour.
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2.2 Is HIT worth it?
The quality of healthcare is more vital to us than that for any other goods or services.
The consequences of poor quality healthcare are dire. No doubt why we spend so much
on healthcare. The healthcare expenditure in the USA alone accounted for $3.2 trillion
spent in 2015, or almost $10,000 for every person (Herman, 2016).
As part of the Obama Administration’s efforts to make the US healthcare system
more transparent, affordable, and accountable, the dollar amount billed to Medicare
physician was made public in 2012. The released data gained considerable attention,
in part because of its potential to empower patients, physicians, purchasers, and
policymakers with a new way to make decisions about healthcare. At the surface level,
the dollar amounts paid to some physicians or specialists made headlines in several
outlets. At a deeper level, variations in the reimbursement for similar procedures,
for instance, average payments from under $7,000 to over $34,000 for heart failure
complication cases, raised some questions (Saifee and Bardhan, 2017).
In our next paper, Saifee and Bardhan examine such variations in reimbursements for
similar procedures using hospital-level data from multiple sources, including Medicare,
CMS Hospital Compare, and HIMSS Analytics. The focus on studying the association
between Medicare reimbursements, healthcare quality outcomes, and health IT to usage
to offer important insights on the extent to which variations in healthcare reimbursements
can be explained by hospitals’ quality and health IT usage. Their findings indicate
hospital characteristics are significantly associated with mortality rate. For example, they
findings indicate that rural hospitals exhibit a higher mortality rate compared to urban
hospitals. Academic hospitals, when compared to non-academic hospitals, not only
receive higher payments for every Medicare congestive heart failure patient discharged,
but also exhibit a higher readmission rate for the patients. Taken together these results
could be due to that academic hospitals handle medical cases of greater complexity
requiring highly skilled resources. Such complex medical cases not only lead to higher
reimbursements, but are also more prone to be readmitted more frequently.
With respect to usage of health IT, they find a partial support for efficiency as well as
effectiveness of patient care. In their paper, improvement in efficiency has been studied
as the direct association between health IT usage and average payments, whereas
effectiveness has been studied as the indirect association between health IT usage and
average payments. Their results suggest that hospitals can justify health IT expenditures
with respect to their quality (effectiveness) outcomes, even if such investments do not
have a direct impact on Medicare reimbursements.
Though the study is situated in the years 2011–2013, when fee-for-service model was
more prevalent, the findings still have significant implications for public health policies
and payment reform initiatives. At the same time, this also provides an opportunity for
theory development and empirical testing in value-based reimbursement period.

2.3 HIT for patient values
The National Institutes of Health (NIH) has begun to place a significant importance on
the use of technology-enabled self-management of chronic diseases such as diabetes,
asthma, and cardio-vascular diseases among others, for disease treatment, management,
and lifestyle changes. Huge investments are being made to develop digital solutions like
smartphone apps, sensors, and web-based interactive systems in real time, real world
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disease self-management (SM) because of their potential to support patient care and
elevate the general quality of healthcare (Bailey et al., 2013; Jacelon et al., 2016). While
the superiority of these technology-enabled SM over traditional SM techniques are
unclear from literature, some researchers suggest that if patient values like empathy are
not built into technology-enabled SM systems, the enhancement of patient care through
technology will not yield its promise (Koller et al., 2012).
In the following study, Dadgar and Joshi investigate SM systems literature to find out
if and how such values that are important to the patients are built into these technologyenabled SM systems. To achieve their objective, the authors use the value sensitive
design (VSD) as a theoretical lens for their enquiry. They argue that without an
understanding of values that are important to patients, SM systems will not achieve
improved care. Through a systematic review of literature from information and
communication technologies (ICTs) and SM areas, they extract and evaluate the value
dimensions in the context of chronic diseases. The authors’ findings suggest that few SM
systems incorporated these theoretical perspectives of patient value. They further argue
that these theoretical grounds are needed for congruence and consistency as suggested
by Jacelon et al. (2016). The authors observe that the lack of theoretical support for SM
systems can lead to fragmented systems that fail to assist patients with all aspects of SM
activities. Dadgar and Joshi conclude that designing SM systems that fully support the
values of patients are a sustainable approach for chronic disease management.
The complete VSD enables system designers to comprehensively address values
throughout the design process by employing a combination of three types of
investigations: conceptual, empirical, and technical (Friedman et al., 2006). Empirical
investigations often extend the work of conceptual investigations. While conceptual
investigations provide a framework and language for talking about values in the design of
a system, empirical investigations allow designers to directly evaluate the success of a
particular design. By completing the conceptual work, the current paper has laid the
ground work for and provides an opportunity to extend the work empirically as well as
technically. Through its conceptual analysis alone, this paper highlights the value of end
users’ emotional needs in HIT systems. The paper by Samhan and Joshi, as discussed
earlier, provides a complimentary view and attests to the importance of the cognitive
need of the end users. Taken together these two papers provide an opportunity to provide
a comprehensive theoretical framework to understand health IT systems from both
cognitive and emotional needs as well as for two groups of end users – healthcare
professionals and patients.

2.4 HIT goes beyond physical/ geographical boundaries
Driven by high-speed internet, smartphones and changing insurance guidelines, an
increasing number of health providers are turning to telemedicine for the delivery
of healthcare. To put into perspective the rate at which telemedicine is proliferating –
upwards of 15 million individuals in the USA received some form of remote care in
2015. It is expected that these numbers will grow by 30% this current year (Beck, 2016).
Most popular avenues of telemedicine include linking patients with their care providers
by phone, email, and videoconference; providers consulting with each other remotely;
patients using medical devices to transmit their blood pressure, heart rate and other vital
signs to their providers so they can manage chronic conditions at the convenience of their
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home. Telemedicine also enables for improved care in places or locations where medical
expertise has rare or limited availability.
Telemedicine is not without its challenges. These may be attributed to several factors.
Policies regulating telemedicine differ widely from state to state and are constantly
changing; physicians have set guidelines about what care they consider appropriate to
deliver in what forum; and the question remains about what services physicians should be
reimbursed for since insurance coverage varies based on the health plan. Several experts
believe that the future of telemedicine will depend on whether the stakeholders
(regulators, providers, payers, and patients) can tackle these challenges.
In the paper by Paul, the research takes a qualitative research approach to examine
how technology management challenges to telemedicine have changed with time and
how they impact its implementation and utilisation. The study investigates two active
telemedicine networks based in rural settings. The findings reveal that previously
identified technology management challenges associated with lack of end-user training,
and limited remote site technology support and infrastructure still exist. Further,
technology management issues centred on the relationships between the telehealth centers
responsible for the technology and the various clinical units involved have become more
critical.
This research highlights the importance of the traditional barriers to ‘efficient’ and
‘effortless’ use of technology; in this case, application of telemedicine may be hindered
owing to lack of end-user training and inadequate technical support. Thus, both
academicians and practitioners must proceed with caution to develop strategies and best
practices to overcome these barriers as well as policy and governance related challenges
associated with the successful implementation of telemedicine.

2.5 HIT technical advancements
Our last paper in this special issue departs from the consumer-oriented behavioural
research and deals with algorithmic and technical issues pertaining to medical imagining
arena. Healthcare professionals depend on accurate images for proper interpretation and
diagnosis. However, intensity inhomogeneity with real-world images often presents a
challenge in image segmentation (Li et al., 2011). Several image segmentation algorithms
have been proposed to address this issue. These proposed algorithmic techniques often
rely on image homogeneity, which may not always the case for objects with
inhomogeneous intensity. The level set method of image segmentation has become
increasingly important as an important tool in tracking interfaces and shapes (Paragios
and Deriche, 2000). In this method, contours and surfaces are represented as zero level
set of a higher dimensional function, called a level set function. However, the current
level set methods do not fragment images with inhomogeneous forces as a rule. In the last
paper in this issue, Kashyap and Tiwari propose an energy-based active contour method
for image segmentation. This novel set active contour method consolidates the benefits of
hybrid methods and the active contour methods to produce better results in segmentation.
The authors use a progression of images to assess the proposed method by contrasting
existing segmentation calculations. Results from their exploratory trials seem to show
that the proposed approach would section medical images more accurately. This further
highlights the important role that technologies as this, which convey correct medical
imaging information, are critical to today’s healthcare industry.
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Future directions for healthcare IS research

The five papers in this issue are a representation of the balanced and realistic account
of the status quo of the issues pertaining to the HIT. Though the topics covered and
problems discussed cover a diverse range, we believe that some additional venues of
research would be beneficial to healthcare researchers. We aim to involve new
researchers in the dialogue and to provide them with some challenges for developing
their own research agendas in the field. In particular, we see two areas where major
technological advances are opening new landscapes for IT-driven healthcare practice that
have not yet received much attention from IS researchers:

3.1 Big-data analytics
With the vastly increasing amounts of healthcare data, a big-data revolution is already
underway in healthcare. The sources of data range from pharmaceutical research
and development to digitisation of patient records to health records under public
insurance programs to social media feeds. In totality, the amount of data generated
by US healthcare alone by 2011 exceeded 150 exabytes and has been predicted to grow
up to yottabytes proportions in the coming years (Raghupathi and Raghupathi, 2014).
The potential of healthcare big-data for improving health is enormous. It can be used
to improve the efficiency and effectiveness of prediction and prevention strategies or of
medical interventions, health services, health policies, and even healthcare fraud.
One estimate suggests that healthcare big-data analytics has a potential to save between
$300 billion to $450 billion in healthcare costs (Groves et al., 2013). Not only can it help
at individual level healthcare, big-data research can also help in detecting of populationlevel effects, such as the adverse effects of drugs. For example, the analysis of clinical
and cost data led to the discovery of adverse drug effects and subsequent withdrawal of
the drug Vioxx from the market (Rubin, 2004). Another oft-cited example is Google Flu
Trends, a service that predicts and locates outbreaks of the flu by making use of search
queries, not originally collected for this purpose (Google, 2012).
Despite the great potential, researchers who wish to analyse this healthcare big-data
are still faced with technical challenges of combining dispersed and diverse data. These
challenges are further exacerbated by the ethical and legal obstacles limiting access to the
data. It is hoped that large-scale adoption of HIT infrastructure and standards for
interoperability will improve this situation. This is where a body of research comes in to
play, as these changing horizons will guide the future of Healthcare IT. We see a number
of worthwhile questions for future research at the intersection of healthcare practice and
big-data analytics:
•

How prepared are we to handle the big-data? A large percentage of healthcare
executives, almost 77% executives as per Cottle et al. (2013), give their
organisations a ‘C’ or below for their abilities to manage the data. What (and how)
can be done to improve the situation?

•

Who owns the data? Considering a hypothetical and a simple scenario about a person
injured, and unconscious, due to an accident gets treated by a hospital. During the
course of treatment using equipment loaned by a private business or a public
academic hospital, a lot of data, including clinical data, financial data, behavioural
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data, as well as personally identifiable data, is generated and stored by the hospital.
Does the patient get a say in how and by whom that information can be used, and for
what purposes? Does the equipment provider get the data? To what extent can the
data be further used for business purposes?

•

Do we have sufficient data and infrastructure? The bulk of costs in the current
system is due to patients having chronic care diseases. Is there enough data and then
necessary resources and infrastructure to analyse the data to provide acceptable
predictive quality?

•

How does it impact the patient care? Physicians face challenges in successfully
synthesising the deluge of information from new data sources, such as wearable
technologies, and the increasing scientific knowledge. Would this push physicians to
rely on data analytics that is capable of synthesising and condensing information?
Does this new born artificially intelligent decision-making support help or hinder
physicians’ judgements? Does the current medical system education enable medical
professionals to understand and use such systems?

3.2 Personal health management
Today’s consumers want to rely more on themselves for managing their health.
In general, this is governed by the need to control their healthcare costs, the want to
take charge of their own health, or the balance between the best value and best quality
for their health. This has given rise to personal health management (PHM), a consumerdriven proactive and quantitative approach of taking responsibility for one’s health
(Giri et al., 2015), as opposed to paternalistic qualitative and passive approach to manage
one’s health through traditional approach (Childress and Siegler, 1984).
In its simplest form, PHM can occur through people relying on the internet for
important health information (Kivits, 2009). In another form, it can be wearable
technologies allowing us to record our biometric results, such as skin temperature, heart
rate, oxygen saturation, respiration rate, and arterial blood pressure, at any given time,
and even the diseases we have had, or the immunisations and screenings we have
received (Chan et al., 2012). It may even be able to help us in selecting the best physician
or hospital, or even in selecting a treatment option for a particular medical condition.
Apart from its value to patients, a PHM system can provide doctors the vital medical
history information that a patient might not be able to recall or is unable to provide.
In the light of the growing number of consumers adopting PHM (Giri et al., 2015),
we see three broad implications for future IS research related to PHM. The first relates to
consumer needs, perception, and acceptance. To understand this, Davis (1989) developed
the technology acceptance model (TAM) that shows how users come to accept a
technology. Although TAM is very well studied model in IS literature, we suggest that IS
research needs to be careful in adapting TAM to this domain. PHM is not only about
functionality and usability of technology, it is about one’s healthcare goals and lifestyle,
including the dimensions of aesthetic appeal as well as expressiveness. From the
perspective of healthcare professionals, how do PHM systems integrate with their
workflows? In other words, what is in it for the medical professionals to adopt? The
second relates to integration and use of information to make healthcare decisions.
In addition to the technical integration issues, physicians have obvious reasons to be
concerned about the reliability of data. What happens when a physician relies on
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inaccurate data, provided by the user? Who is held responsible in that case? Clearly,
the physicians would lean towards controlling the input of data (Spil and Klein, 2014).
One possible solution is IS solutions that allow for bi-directions control of information
exchange and flow in a regulated fashion. Finally, we see potentially dramatic
implications for research on privacy and security. Health information is extremely
sensitive, and with good reason: privacy breaches can lead to social embarrassment
to the patient, to potential discrimination by employers and even insurance providers. IS
research has a great potential to contribute here. IS solutions can ensure anonymity of
personal data, enforce authorisation controls, put patients in control of their own
information.
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