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ABSTRACT

TECHNOLOGY VENDOR, ADMINISTRATIVE,
AND COST ISSUES IN TELEMEDICINE

By
Michael S. Mackert

Telemedicine, the provision of healthcare from a distance via
telecommunication technology, has the potential to help researchers and health
practitioners address escalating costs while providing new and innovative
healthcare services. Despite continued interest in telemedicine, many of the
factors that contribute to the success or failure of a project have not been studied
adequately. Also, many research projects do not survive beyond the grant phase
of operation. This research sought to address several issues requiring greater
attention: (1) issues related to the partnering of a healthcare organization and
its technology vendor; (2) administrative issues within the healthcare
organization; (3) cost issues related to the provision of telemedicine services.

Three case studies were conducted, one focusing on each of the topics of
interest. Results outlined the evolution of the healthcare organization-technology
vendor partnership, governance issues in this relationship, keys to success in
telemedicine implementations, administrative strategies to be used in planning
and managing a multi-site telemedicine system, strategies for achieving financial
viability and a description of how telemedicine can be tied to organizational
goals. The implications of this work for researchers and practitioners are
discussed, as well as directions for future research and limitations of this

research.
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l. INTRODUCTION

New telecommunication technologies seem to be emerging everyday,
changing the way people go about their everyday lives at work and play.
Perhaps one of the more innovative uses of telecommunication technology, an
application that explores the frontier of what such technologies can accomplish,
is healthcare. The concept of telemedicine, of providing medical care from a
distance using telecommunication technologies, is not a new one. The earliest
work in the United States was carried out by Wittson and colleagues in 1961,
through the establishment of a video-based telepsychiatry service that linked
providers in Nebraska at the Psychiatric Institute in Omaha with a distant
psychiatric hospital (Wittson, Affleck, & Johnson, 1961). Over the course of more -
than four decades the number of telemedicine projects and services operating in
the United States has grown to the point that it is no longer possible to quantify
the exact number (Whitten & Kuwahara, 2003). Continued interest in
telemedicine is evident in the existence of two peer-reviewed telemedicine
journals (Telemedicine and e-Health Journal and Journal of Telemedicine and
Telecare, both of which are indexed on Medline) and a website operated by the
Telemedicine Information Exchange that includes a searchable database of over
16,000 articles related to telemedicine.

Despite extensive and varied research in telemedicine, the problem
remains that a great number of telemedicine implementations are sustainable
only for the duration of a research project, with adoption and actual usage of

telemedicine system often disappointing (Grigsby et al.,, 2002). Even projects



that might be considered successful during their research cycle, when they are
funded by external research dollars, often fail once this research funding
disappears (Grigsby et al., 2002). More work must be done to discover why
telemedicine systems often fail to survive beyond the research phase of a
system. This research illuminates three particularly relevant factors thought to
influence telemedicine systems’ longevity: (1) issues related to the partnering of
a healthcare organization and its technology vendor; (2) administrative issues
within the healthcare organization; (3) cost issues related to the provision of
telemedicine services.

Telemedicine projects rely on the successful application of
telecommunication technology to provide healthcare services of some kind. |f
the communication technology or telecommunication services to be used in
providing healthcare do not function properly, it is simply impossible for a
telemedicine application to succeed. In short, the telemedicine technology needs
to “just work.” Healthcare organizations, particularly as they take their first
experimental steps into providing telemedicine services, might be hesitant to
attempt a system implementation without outside support — they may feel they
lack the necessary resources or experience with advanced technology to
successfully install a complicated telemedicine system. In such situations,
partnering with a technology vendor that has experience in implementing
telemedicine systems might seem like a prudent approach. Any sort of
Information Technology (IT) project can be a challenging task; research in the

Information Systems (IS) discipline has shown that at least 25% of IT projects are



not successful (Keil & Mann, 2000). Partnering with an external technology
vendor to complete an IT project, with all the associated coordination and
communication issues it involves, can make this even more challenging.
Healthcare organizations operate under a variety of regulatory conditions — such
as the Health Information Portability and Accountability Act (HIPAA) - that
traditional businesses and organizations do not need to worry about; as a result
the partnership between a healthcare organization and its telemedicine vendor
faces challenges beyond those faced in traditional technology outsourcing
projects. In spite of this, telemedicine researchers have not adequately
investigated this relationship, with only a handful of papers describing the
partnership between a healthcare provider and its telemedicine vendor (e.g.,
Kinsella, Lee, & Ecken, 2004; Starren, Abbruscato, Porter, Ring, & Wolff, 2002).
This research helps to address this gap in existing telemedicine research by
investigating the relationship between a group of healthcare organizations —
namely, nursing homes in Michigan — looking to implement a telemedicine
system and the technology vendor (SBC) selected to install the system.

Once a telemedicine system is technically operational, researchers can
turn their attention to other reasons a project may or may not succeed. One area
that researchers must further address is the proper administrative and
management response to the implementation of a telemedicine system.
Administrative strategies and organizational support are recognized in the IS field
as being key to the success of IT projects (George, 2000). Effective

administrative and management strategies are particularly important in



telemedicine implementations, which often look to deploy new technology and
applications at a number of sites simultaneously. This is often a result of
research project goals (evaluating differences in similar systems implemented in
rural and urban settings, for example) while other times it is a functional
requirement of the system (such as starting a videoconferencing network). In
either case, more must be learned about effective strategies for handling the
installation and growth of telemedicine systems in multi-site rollouts. This
research seeks to illuminate successful strategies on the part of administrators
and management used in rolling out a successful multi-site telemedicine system
that has grown significantly over its lifetime — the TeleKidcare telemedicine
system operated by Kansas University Medical Center.

Assuming a telemedicine system is technically operational, and the proper
administrative steps have been taken to manage its installation and
maintenance, long term financial viability of the service can become an issue. As
stated earlier, many telemedicine research projects supported by grants do not
survive the grant phase of operation (Rogers & Muttitt, 2003). Unlike the topics
discussed to this point, research into the costs of telemedicine systems is
something that has received a great deal of attention from researchers. The
trouble here is that this research into telemedicine costs tends to be conflicting, is
rife with inconsistent results, and often lacks real quantifiable data (Whitten et al.,
2002). This study addresses the issue of telemedicine system costs from a
different perspective, looking at a project that has operated well beyond the

original grant stage of the system. This research looks at aspects of pre-project



planning and ongoing monitoring of costs that help a telemedicine system
achieve financial stability and become a viable part of a healthcare system’s
operation — specifically the members of the Upper Peninsula Telehealth Network
in the Upper Peninsula (UP) of Michigan.

There are any number of issues that telemedicine researchers can choose
to focus on, and an assortment of lenses through which to study these topics.
This research project targeted three particular issues related to telemedicine that
merit further attention, and selected three organizations in which to study these
concerns. Utilizing a case study methodology, this research focuses on (1) the
relationship between a healthcare provider and its technology vendor, (2)
administrative issues in telemedicine deployment, and (3) cost issues as
telemedicine projects seek to achieve financial viability. Each of these three
topics is studied in a particular organization selected for its unique situation as an
exemplary case for the selected issue. The results of this project will help
researchers and practitioners in their efforts to use telemedicine to improve the
provision of healthcare.

This work continues with Chapter 2, which includes a literature review of a
number of areas relevant to this work and concludes with a discussion of the
research questions that guided this research. Chapter 3 offers a description of
the méthods used to conduct this project. Chapter 4 provides information about
the results of this research. Chapter 5 completes this report by discussing the
implications of this work for researchers and practitioners, offering directions for

continued research into these topics, and discussing limitations of the study.



Il. LITERATURE REVIEW

While telemedicine could be considered a relatively young field in terms of
academic research, the breadth of topics and strategies for studying telemedicine
systems is already significant. This chapter provides a review of literature
relevant to this research, including a general overview of telemedicine research
and specific sections focusing on the specific issues under investigation — the
partnering of a healthcare provider and a telemedicine technology vendor,
administrative issues in telemedicine implementations, and cost issues in
telemedicine. Chapter 2 ends with an outline of the research questions this
project seeks to answer.

Telemedicine Overview

A proper introduction to telemedicine as a research field can help set the
stage for understanding the issues on which this research focuses. This section
includes discussion of the history of telemedicine, an overview of telemedicine
technology and common applications, and an outline of the methods most
typically utilized in studying telemedicine systems.

Telemedicine History

Telemedicine in the United States started with work in 1961 at the
Psychiatric Institute in Omaha (Wittson, Affleck, & Johnson, 1961). Another early
project, conceived by the National Aeronautics and Space Administration (NASA)
was the Space Technology Applied to Rural Papago Advanced Health Care
(STARPAHC). STARPAHC, which ran from 1972-1975, delivered care to the

Papago Indian Reservation in Arizona via a special van equipped with an



electrocardiograph, x-ray, and a microwave transmission link to connect with
specialists at remote hospitals (Bashshur, 1980). Other early telemedicine work
included a link from Massachusetts General Hospital to Logan International
Airport in 1967 (L. Murphy & K. Bird, 1974; R. Murphy & K. Bird, 1974) and a
study of video consultations to rural Alaskan residents via satellite technology
(Foote, 1977). By 1975 there were fifteen active telemedicine projects running in
the United States (Bashshur, Armstrong, & Youssef, 1975).

Several other notable telemedicine projects began operations in the late
1970s and 1980s. The Memorial University of Newfoundland made use of
satellite technology to provide distance education for medical care (House &
Roberts, 1977). The North-West Telemedicine Project in Australia used satellite
technology to provide medical care to remote patients (Watson, 1989). Also,
NASA initiated the first international telemedicine program, the Space Bridge to
Armenia/Ufa to help provide specialist consultations to the Soviet Republic of
Armenia after an earthquake in December of 1988 (Brown, 1995).

A recent literature review by Whitten and colleagues (2006) reviewed the
telemedicine literature from 1990 through 2006. Telemedicine research grew
significantly during this period, with the meta-analysis covering 1,637
telemedicine research articles. Studies came from countries all over the world,
on average included over 200 patient subjects, utilized a variety of methods, and
investigated a wide array of telemedicine applications. The breadth of work

reviewed in this project is a testament to the explosive growth of telemedicine as



a field from early work through today. The next section continues with a
discussion of different types of telemedicine technologies and applications.
Telemedicine Technology and Applications

Since those early projects telemedicine technology has evolved
significantly. A strategy for broadly classifying telemedicine technology would be
to make a distinction between synchronous and asynchronous systems.
Synchronous systems bring together medical professionals and patients in “real
time” to provide healthcare services; this is most often accomplished through
videoconferencing technology, though the advent of the Internet has brought
about online chat rooms and instant messaging applications that would also
qualify as synchronous telemedicine (Baruffaldi, Gualdrini, & Toni, 2002; Cowain,
2001; Nelson, 2004). Asynchronous telemedicine does not bring people together
at the same time. Examples of asynchronous telemedicine applications include
home-based systems that transmit information about patients’ chronic conditions
to Veterans Administration Medical Centers overnight (Hopp et al., 2005), Picture
Archiving Systems used to store and transmit images for teleradiology and
similar applications (B. Raman, Raman, Raman, & Beaulieu, 2004), and the use
of e-mail to let patients consult providers via the Internet (Heinzelmann & Kvedar,
2004).

Telemedicine has been used in an assortment of medical applications,
including dermatology (Burgiss, Clark, Watson, & Haynes, 1997; Chen, See, &
Shumack, 2002), pathology (Joel, Leong, & Leong, 2004; Mireskandari, Kayser,

Hufnagl, Schrader, & Kayser, 2004), radiology (Aas & Geitung, 2005; Crowe &



Sim, 2004), psychiatry (Greenwood, Chamberlain, & Parker, 2004; Kuulasmaa,
Wahlberg, & Kuusimaki, 2004), and physical therapy (Rizzo, Strickland, &
Bouchard, 2004). Telemedicine has also been used extensively to provide
healthcare services directly to patients’ homes, enabling such services as
telehospice (Bensink & Irving, 2004; Demiris, Oliver, Fleming, & Edison, 2004)
and home monitoring of patients with congestive heart failure (S. M. Finkelstein
et al., 2004; McManus, 2004).

Another way of classifying the variety of telemedicine applications would
be to focus on the types of interactions different technologies make possible.
Perhaps the most obvious communication enabled by telemedicine technology is
that between providers and patients. These systems are intended to improve the
amount of contact between providers and patients, such as telehospice systems
that put videophones into the homes of patients (Clemens, Sypher, & Doolittle,
2004). A particular telemedicine system might be implemented to ease the
process of providers consulting with one another; an example of this type of
system would be the Partners Online Specialty Consultations (POSC) program
implemented by Brigham and Women's Hospital and Massachusetts General
Hospital, a website intended in part to enable provider consultations
(Heinzelmann & Kvedar, 2004). Other systems are meant to bring patients
together, the most common application in recent years being the establishment
of online support groups (e.g., Arrington, 2004). Similar online communities have
sprung up to help caregivers get in touch with one another; a good example is

the AlzOnline network designed to support the caregivers of older adults



suffering from Alzheimer's Disease (Glueckauf, Ketterson, Loomis, & Dages,
2004). It is also possible for telemedicine systems to enable group collaboration
(e.g., Wallace, 2004) and mass communication through websites, news
aggregators, and blogs (Neuhauser & Kreps, 2003).

Having discussed different types of telemedicine technology, the sorts of
applications this technology makes possible, and the relationships they facilitate,
this literature review continues with a discussion of the methods most frequently
used to conduct telemedicine research.

Telemedicine Research Strategies

Since early researchers began to develop telemedicine as a field,
researchers have built upon the success of these early projects to the point that it
has become impossible to quantify the number of active telemedicine projects
(Whitten & Kuwahara, 2003). Such a significant number of projects is a sure sign
of growth in telemedicine as a research field, as is the wide array of methods and
perspectives to study telemedicine implementations.

Telemedicine researchers are aware of the distinction between
asynchronous and synchronous telemedicine applications. There are particular
tradeoffs to be made when choosing one form of telemedicine over another —
convenience for patients, convenience for providers, how quickly care can be
provided, ease of integration into the healthcare organization, etc. Investigating
these tradeoffs, advantages and disadvantages, has been a significant research
area of exploration in telemedicine research looking at everything from

videoconference consultations (Wallace, 2004) to Internet-based collaboration
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tools (Heinzelmann & Kvedar, 2004) to online support groups (Arrington, 2004).
This brand of telemedicine research, focusing on the technology used in an
application, helps the field as a whole recognize the abilities of different
technologies and pick the right tools for particular telemedicine implementations.
Moving beyond the technology itself, a key question that telemedicine
must address is patient outcomes - do telemedicine systems provide inferior,
comparable, or superior care when compared to traditional methods of delivering
healthcare services? Researchers have looked at this particular issue in a range
of settings and applications, including intensive care units (Breslow et al., 2004),
the provision of psychiatry and telepsychiatry services (Ruskin et al., 2004),
stroke rehabilitation (Winters & Winters, 2004), home-based care of CHF patients
(Schofield et al., 2005), and dermatology (Krupinski, Engstrom, Barker, Levine, &
Weinstein, 2004). Results, at times, have shown significant benefits to patient
outcomes as a result of telemedicine; a study of a system used by diabetes
patients showed that participants had an improved quality of life, fewer inpatient
admissions, and less frequent emergency room visits (Cherry, Moffatt,
Rodriguez, & Dryden, 2003). Finkelstein et al. (2003) reported on a telemedicine
system that positively impacted patient outcomes for individuals managing
chronic conditions including anticoagulation therapy, asthma, and Chronic
Obstructive Pulmonary Disease (COPD). At the same time, other researchers
have reported that it can be challenging to achieve satisfactory outcomes in
certain telemedicine applications, such as remotely monitoring women with high

risk pregnancies (Balas & lakovidis, 1999). This focus on patient outcomes is
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extremely important for the field, as it helps provide justification for the concept of
telemedicine-based healthcare provision — it is not simply about cost savings, as
telemedicine systems can go beyond traditional models of healthcare delivery
and improve patient care. Continued work focusing on patient outcomes will help
researchers broaden the range of healthcare issues where telemedicine can be
shown to have a proven track record of success.

Moving past patient outcomes, another common paradigm for studying
telemedicine projects is investigating the perceptions of providers and patients
toward use of a new telemedicine system (Bratton, 2001; Seckman & Romano,
2001; Whitten, Collins, & Mair, 1998; Whitten, Doolittle, & Mackert, 2004). Such
work looks to explain telemedicine system utilization as a result of how providers
and patients perceive the technology. Conventional wisdom could hold that low
levels of patient acceptance result in low levels of telemedicine usage, but
patients tend to have favorable impressions of telemedicine (Bratton, 2001;
Krousel-Wood et al., 2001; Whitten, Doolittle, & Mackert, 2004). Other
researchers have suggested that low levels of provider acceptance of
telemedicine technology could pose problems. Again, though, providers
frequently report high levels of satisfaction with telemedicine equipment and
services (Allen, Hayes, Sadasivan, Williamson, & Wittman, 1995; Hui & Woo,
2002; Lee et al.,, 1998; Nordal, Moseng, Kvammen, & Lachen, 2001). Some
have suggested that these generally high levels of provider satisfaction can

obscure the fact that providers act as gatekeepers to telemedicine services and
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are the most critical factor in the success or failure of a telemedicine system
(Whitten & Mackert, in press).

Another stream of research in this area looks at the costs associated with
telemedicine projects (Doolittle, 2000b; Doolittle, Williams, & Cook, 2003; Luce &
Elixhauser, 1990; Reardon, 2005; Zollo, Kienzle, Loeffelholz, & Sebille, 1999).
The primary mode of thought is that learning more about the costs and expenses
of adopting telemedicine technology could explain the failure of some projects,
particularly once research funding ceases. The relevance of this method of
studying telemedicine has recently been questioned in the field, with only a small
minority of such studies even including real, quantifiable data (Whitten, Kingsley,
& Grigsby, 2000; Whitten et al., 2002).

Other researchers have used a variety of methods to look at various
issues thought to contribute to the success or failure of telemedicine research
projects: administrative issues (Gagnon et al., 2004; P. Jennett, Yeo, Pauls, &
Graham, 2003; West & Milio, 2004; Whitten & Kuwahara, 2004), legal and
reimbursement issues (Lapolla & Millis, 1997; Wachter, 2001; Whitten &
Kuwahara, 2003), privacy and security (Blanchette & Noll, 2004; Joshi, Aref,
Ghafoor, & Spafford, 2001; Kenyon & Sessions, 2003; Moehr, 1994; Sogner,
Goidinger, Reiter, Stoeger, & zur Nedden, 2000; Stevenson, 1996; Swartz,
1998), ethnic and cultural issues (Bali & Naguib, 2001; Cheong, Wilkin, & Ball-
Rokeach, 2004; Demeester, 2000; Lewis & Griffin, 1997; Lopez, Webster,
Kurker, Ranger-Moore, & Weinstein, 2003; Mechanic, 2002), and implementation

hurdles (Gerrard, Grant, & Maclean, 1999; P Jennett & Andruchuk, 2001; Luethi,
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Risch, Korte, Bader, & Huber, 2004; Williams & Singh, 1996; Wooton & Tahir,
2004), among others.

The presence of core strategies for researching telemedicine systems is
important to continued success in the field — it simplifies the process of
researchers building upon the work of other telemedicine projects. At the same
time, the exploration of researchers into issues less commonly studied with novel
methods is also important to the health of the discipline; it helps bring new issues
and methods into mainstream telemedicine and introduces researchers to topics
they otherwise may not have considered.

Summary

Telemedicine as a research field has existed for over forty years, evolving
from the earliest attempts to provide healthcare remotely to applications that
have been proven as efficacious, cost-effective methods of delivering healthcare
services. Synchronous and asynchronous telecommunication technologies have
been used successfully in a number of healthcare settings, and such systems
have been studied using a variety of methods. The next section continues with a
review of research conducted focusing on the partnership between healthcare
organizations and the companies they partner with to provide the necessary
telecommunication technology to enable telemedicine.

Vendor Issues In Telemedicine

Given the considerable importance of the telecommunication technology
used in telemedicine applications, there has been surprisingly little research

focusing on the relationship between healthcare providers and external
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companies providing telemedicine hardware and services. This is not to say that
such work has been completely lacking, though, or that research conducted in
related fields cannot help shed light on this particular issue in a telemedicine
context.
Healthcare Organizations and Telemedicine Vendors: Existing Research

One good example of such work is a discussion of the partnership
between a home health agency in Pennsylvania and the technology vendor
chosen to provide home monitoring equipment for its patients (Kinsella, Lee, &
Ecken, 2004). The home health agency worked at length with its technology
vendor to test the product and customize it for its patients. This partnership led
to a number of changes in the product, including the addition of a practice feature
to let elderly patients practice using it and increase their comfort level with the
system, the removal of some confusing options, and the customization of some
of the health status questions to meet the home health agency’s needs. The end
result was a product that worked well for the home health agency and its
patients, leading to a successful system implementation. An important point
comes out of this research, that “using this disciplined planning and
implementation approach required more effort and time than simply installing
technology” (Kinsella, Lee, & Ecken, 2004, p. 287). The payoff, of course, is a
system that works the way providers and patients want it to, a key component to
the success of any telemedicine project.

Another relevant discussion of the partnership among healthcare

providers and technology vendors focused on success factors in a multi-vendor
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partnership in the IDEATel Project (Starren, Abbruscato, Porter, Ring, & WOolff,
2002). This clinical trial in New York put a home telemedicine unit (HTU) into the
homes of diabetes patients to help improve the management of the disease. The
project involved the HTU, case management software, a clinical information
system, Web access for patients, and data security applications to protect the
entire system. Different components of the overall system were provided by
different vendors, which required a great deal of coordination and expectation
management. Researchers took great pains to contract effectively with the
multiple vendors involved in the project — intelligently coupling services that
should be delivered by a single vendor (keeping together hardware installation
and support), while including explicit line items to describe how different external
components would need to be integrated into the overall system. A reliance on
established protocols — Lightweight Directory Access Protocol (LDAP) and Open
Database Connectivity (ODBC), for example — to provide interfaces among
different vendor components was also viewed as an important strategy for
success. The IDEATel Project's success in bringing together multiple vendors is
an excellent example of how to work successfully with external technology
providers in the installation of a telemedicine system.

Relatively few research reports, like those discussed above, focus
exclusively on the relationship between a healthcare organization and
telemedicine technology providers. This is not to say that other research
completely ignores the vendors of telemedicine equipment and

telecommunication services, as issues with technology are frequently reported in
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telemedicine research projects. This includes problems with network reliability
and troubles achieving sufficient bandwidth (Wooton & Tahir, 2004), descriptions
of the decision process involved in choosing among technology options (McNeill,
Weinstein, & Holcomb, 1998), and a discussion of trends from custom solutions
to off-the-shelf technology options for telemedicine systems (Stumpf, Zalunardo,
& Chen, 2002). Researchers have also focused on the software side of
telemedicine systems, looking at software interoperability in telemedicine
systems (Ganguly & Ray, 2000), security and privacy concerns in the
development of telemedicine systems (R. S. Raman, Jagannathan, & Reddy,
1997), and the security of transmission from remote monitoring systems (Sima,
Raman, Reddy, Hunt, & Reddy, 1998).

The relative lack of previous research into this relationship between
healthcare providers and telemedicine vendors highlights the knowledge to be
gained through this research. It also necessitated investigation into another
research field that can provide insight into some of the coordination and
monitoring issues that would arise in the partnering of two organizations —
Transaction Cost Economics (TCE).

Transaction Cost Economics

While not directly related to telemedicine, an area of research that is
certainly relevant to the partnership between healthcare organizations and their
technology vendors is TCE. At its broadest, TCE could be looked at as the study
of varying institutions of governance (Williamson, 1996). While much of

traditional economics looks at explicit costs of production, TCE focuses on the
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transactions incurred when two parties interact. It is possible that various
methods of organizing might increase or reduce these transaction costs,
influencing market structure and the degree of vertical integration present in
various firms (Shelanski & Klein, 1995).

The TCE lens is a powerful one, with the theoretical unit of analysis
always the transaction level. Transactions can vary on several important
dimensions — the degree to which relationship-specific assets are required for the
transaction, the complexity of the transaction, and the frequency with which the
transaction occurs (Williamson, 1996). Relationship-specific assets are those
which are devoted to exchange with a particular trading partner that cannot be
easily shifted to transactions with another organization. One important point
related to the complexity of transactions is that it is the level of complexity of a
transaction relative to the expertise of those transacting that is important — what
could be a simple transaction for some might be a complex transaction for
others.

There are two primary behavioral assumptions that guide work in TCE that
are certainly relevant should TCE be applied to the study of telemedicine —
opportunism and bounded rationality (Williamson, 1996). The assumption of
opportunism is that those taking part in transactions will often act in their own
self-interest and take advantage of opportunities to shirk in their work or look for
personal economic gains. The bounded rationality assumption is that humans
have a limited ability to process information. This limitation makes it impossible

for individuals to consider all the possible courses of action in a given situation,
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leading to decision strategies aimed at reaching satisfactory results — as opposed
to the maximization strategies often assumed in traditional economics. This also
means that institutions and organizations are designed to limit the vulnerabilities
created by the bounded rationality assumption.

The range of situations in which TCE has been used is a testament to its
power and flexibility. To provide a few examples, it has been used to study
contracting practices in the aerospace industry (Matsen, 1984), cable television
franchising (Williamson, 1975), contracting between authors and publishers in
the book publishing industry (Hansmann & Kraakman, 1992), and offshore oil
drilling (Corts & Singh, 2004). Lest concern grow that TCE can only be used to
look at contracts and business-oriented issues, TCE has been used in a variety
of contexts to study issues related to healthcare. Examples include studies of
the level of vertical integration in public and private hospitals (Coles & Hesterly,
1998), referral practices between hospitals and home health agencies (Dansky,
1996), analysis of HMO contracting (Hodgkin, Horgan, & Garnick, 1997), and
work regarding telemedicine (Mackert, in press; Pelletier-Fleury, Fargeon, Lanoe,
& Fardeau, 1997). It is worth noting that work in TCE can be conducted using a
qualitative case study approach, a quantitative case study approach, or cross-
sectional econometric analysis (Shelanski & Klein, 1995). This further improves
the flexibility of TCE and increases the number of situations in which it can
effectively be utilized.

For the purposes of this particular research study, and particularly the

issues related to a healthcare organization partnering with a technology vendor,
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TCE can help illuminate some of the vulnerabilities that arise when a healthcare
organization becomes dependent on an external technology vendor for services.
Significant information asymmetries arise when the healthcare organization does
not, and likely cannot, have the technological expertise required to know whether
the vendor is putting forth its best effort to install and maintain telecommunication
hardware and services. TCE can also provide recommendations for contracting
arrangements between healthcare organizations and technology vendors to help
alleviate some of the vulnerabilities created by these information asymmetries.

TCE and its focus on the governance issues that arise when individuals
and organizations interact provides a theoretical framework to be used when
looking at the partnership between healthcare providers and telemedicine
technology vendors. As such, it can be used to highlight failures in inter-
organizational partnerships, point to the reasons these failures occurred, and
offer insight into possible fixes for these relational failures.
Summary

Given the relative importance of the technology used in a telemedicine
project — telemedicine simply cannot succeed without working technology - the
lack of research focusing on how healthcare organizations partner with external
telemedicine technology vendors is an issue that merits further attention. The
Pennsylvania and IDEATel Project examples show that this issue is at least
gaining traction, but more work is required. TCE provides a useful theoretical
framework for analyzing this relationship, pinpointing failures, and providing

options for possible solutions.
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Administrative Issues
Research into organizational issues related to telemedicine systems has
been a popular stream of research for many years, though explicit focus on
administrative issues has been less common. This section gives a brief overview
of organizational research and focuses on work that has been conducted related
to the administration and management of telemedicine systems as they are
planned, begin operation, and grow into integral parts of the healthcare system.
Telemedicine researchers have put a great deal of effort into studying

organizational factors that can help or hinder the adoption of a telemedicine
system in a healthcare organization. Aas (2001) interviewed a series of
telemedicine providers to investigate organizational consequences of
telemedicine; some of the more significant organizational changes included shifts
in workflow, organizational restructuring, new organizational units, and different
flows for patients through the healthcare system. In other work, Aas (2000)
categorized organizational impacts of telemedicine into four categories:

1. Changes in the distribution of work between different levels of

healthcare provision.
2. Changes in the distribution of work between different organizations
at the same level of healthcare provision.
3. New divisions of work and new skills for healthcare workers.
4. Groups of healthcare providers that are not co-located can more

easily cooperate to solve problems.
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Other researchers have investigated what aspects of an organization
make it more or less likely for a telemedicine implementation to succeed. Such
work has focused on organizational features and activities such as learning
propensity (Doktor & Bangert, 2000), uncertainty avoidance (Bangert & Doktor,
2003), successfully marketing the telemedicine system internally and externally
(Welsh, 2002), and effective communication systems within the organization
(Whitten & Allen, 1995). Jennett et al. (2003) illuminated aspects of planning
readiness (a telemedicine strategic plan, a needs assessment and analysis, and
a business plan) and workplace readiness (preparing staff, having a telemedicine
coordinator, and technical readiness) that contribute to telemedicine success; in
the same work these researchers emphasized staff resistance as a major
organizational factor to overcome in successfully bringing a telemedicine system
online. One of the most common organizational factors mentioned in this area is
the importance of organizational support in helping a telemedicine project
succeed (Edwards, 2003; Welsh, 2002; Whitten, Cook, Kingsley, Swirczynski, &
Doolittle, 2000; Whitten & Kuwahara, 2004).

Other organizational-level work has looked at possible differences
between different types of telemedicine and the ease with which they can be
incorporated into clinical practice — that asynchronous systems might be simpler
to integrate than synchronous systems (Baruffaldi, Gualdrini, & Toni, 2002).
Bellon et al. (1995) emphasized the importance of not focusing on a direct
translation of traditional methods of working when implementing a telemedicine

system, instead adapting workflow to the new possibilities that telemedicine can
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help create. In a related area, role ambiguity and work satisfaction, both of which
the introduction of a telemedicine system could impact significantly, were found
to be major influences on work satisfaction among telenurses (Schlachta-
Fairchild & B., 2001).

Organizational factors thought to promote or hinder telemedicine
programs have received considerable attention from researchers. In contrast,
despite the perceived importance of administrative and management strategies
that contribute to the success of telemedicine implementations, this is an area
that has been understudied.

A prime example of such work that has been conducted, however, is an
explanation of the strategy employed by management in achieving buy-in for a
home telehealth program (Britton & Chetney, 2004). This research describes the
process used by management to receive buy-in from nursing staff for a new
project, including the selection of a telehealth champion, involving nursing staff in
the earliest stages of project planning, piquing interest through demonstrations of
the system and its capabilities, and making documentation a simple process,
among others. The importance of training staff is also stressed, a frequent
theme of the research on telemedicine successes and failures (e.g., P. Jennett,
Yeo, Pauls, & Graham, 2003). Work of this nature helps provide a roadmap that
can be followed by other healthcare organizations looking to begin work on
telemedicine projects, offering guidance on the key issue of receiving buy-in from

staff.
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An excellent case study described leadership and management issues in
a startup company looking to bring a health-oriented search engine online during
the Internet boom (Patterson & Shulman, 2004). This work focused on the
leadership issues that occurred in the startup as one of the members of the initial
founding team shifted himself to the position of ultimate authority within the
company and changed the dynamic of the group from one of cooperation and
teamwork to one of structured rules that stifled creativity. The final outcome from
this case study was the importance of open communication within an
organization to help members build trust in one another, understand their
purpose and place within the organization, know how decisions within the
organization are made, and maintain a clear vision of the goals of the
organization. This type of case study, particularly in an entrepreneurial startup, .
sheds light on management strategies and how different administrative styles
can stifle or promote organizational cohesion and performance.

Another good example of research into the proper management and
administration of a telemedicine effort, specifically in proposing a large-scale
telemedicine project, is offered by Effertz et al. (2004) in their description of the
efforts at starting at telemedicine network to improve the care of prisoners in the
New Mexico Corrections Department. The primary focus of this work was the
importance of constructing a business case to persuade decision makers and
possible partners about the benefits to be reaped in constructing a telemedicine
network to connect New Mexico correctional facilities to one another and external

networks. This is particularly important in healthcare, where healthcare
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organizations often do not undertake significant planning when planning for new
IT investments (Turisco, 2000). The case used to justify this New Mexico
telemedicine network is outlined — from a basic explanation of what telemedicine
is to decision makers unfamiliar with the concept, to an analysis of the costs and
savings of the network, to a summary of externalities and other groups and
institutions that would benefit from the network. This work would serve as an
excellent guide for any group of administrators or researchers proposing a large
telemedicine network, particularly in an environment — healthcare — where such
formal business cases for IT investment are rare and can help work to make a
project a success.

A different case study, on the rollout of a healthcare information system in
Greece, did not focus exclusively on administrative and management issues but
included interesting comments on some of these topics (Kourouabli, Detmer,
Tsiknakis, & Orphanoudakis, 2004). The key lesson to be learned from this case
was that the healthcare information system was allowed to grow organically
within the Greek healthcare organizations taking part in the project; the more
common alternative is a formal, rule-based implementation filled with guidelines
for usage in different scenarios, protocols, and procedures. These researchers
focused on the fact that the healthcare information systems introduced into these
Greek healthcare facilities were successful because the implementation relied on
a culture of “philotimo,” a sense of self-esteem and duty that govern day-to-day
operation in these clinics. Administrators and managers let the healthcare

workers pick up and implement the healthcare information systems on their own,
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which was a successful strategy in this case. This case highlights the
importance of administrators choosing a proper strategy for implementing a
healthcare system that matches organizational culture.

Other researchers have touched on administrative and management
issues surrounding telemedicine implementations in reporting their work.
Perhaps the most common point researchers discuss is the importance of a
formal, written business plan to establish the efficacy of the system (Avery,
Wallum, Rose, & Ferguson, 2003; Smith, 2001; Tohme & Olsson, 1996).
Another common point is the importance of having a formal training plan in place
to help orient users to the new telemedicine technology and procedures, if
necessary (Blignault & Kennedy, 1999; Sen Gupta, Wallace, & Bannan, 1998).

Research into these administrative issues could be strengthened by
making use of a theoretical framework to investigate the topic. In this case,
Adaptive Structuration Theory (AST) was chosen as a relevant and useful
theoretical base upon which to build this research. The basic concept behind
structuration theories is that technology is a social construction, influenced by
and influencing the social structure of an organization adopting the technology.
Such work is founded on the general work with structuration by Giddens (1979; ,
1984). Structuration theories have been used widely in IT research to study a
number of different technologies (Dennis, Wixom, & Vandenberg, 2001;
DeSanctis & Poole, 1994; Orlikowski & Yates, 1994; Yates & Orlikowski, 1992).
AST is one of the more popular forms of structuration theory in the IT field, which

looks at both the structure of a specific technology and how social interactions
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change and shift as a result of its implementation in an organization. Specifically,
AST focuses on social structures, the resources put in place by technology, and
institutions for interpersonal interaction within an organization (DeSanctis &
Poole, 1994). One of the stated goals of AST is to investigate “structuring’s
central paradox: identical technologies can occasion similar dynamics and yet
lead to different structural outcomes” (Barley, 1986, p. 105). This sets up AST to
be a very useful tool for telemedicine researchers evaluating systems,
particularly given the multi-site nature of many telemedicine projects. Looking at
such projects through an AST lens could help researchers determine why
technically identical systems successful at some project sites could fail at others,
and highlight the role that administrative behavior played.

Extensive research into the administrative issues involved in bringing
telemedicine systems into healthcare organizations has been conducted. Such
work has looked at common organizational barriers to telemedicine acceptance
and characteristics that lead to success. Researchers have also looked at what
administrators can do, beyond general organization characteristics, to promote
telemedicine success — from adequate training to plans for achieving buy-in
among providers and staff. Given the frequency with which researchers and
practitioners look to implement large-scale telemedicine systems across a
number of sites, though, focus on the proper strategies for achieving success in
such situations has been relatively lacking. This research sought to address this

deficiency, focusing on these issues using an AST lens. This literature continues
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by turning to the third issue under consideration, issues related to costs in
telemedicine.
Cost Issues

Research that focuses on the costs of telemedicine systems, and the
possible savings over traditional modes of healthcare delivery, could certainly be
viewed as one of the more active streams of research in the telemedicine
discipline. This is a particularly key area of work as researchers and
administrators look for ways to leverage possible benefits of telemedicine to
provide quality, cost-effective healthcare. @ Examples of the results of such
projects that focus on costs, from a range of telemedicine applications, include:

o Doolittle et al. (2003) reported that a telemedicine system in
elementary schools achieved cost equivalence with a traditional
medical center ambulatory pediatric consult when the system was
used 165 times ($153/patient). The average cost per patient at
different sites within this project varied from a low of $173.13 (129
consultations) to a high of $7,328.17 (1 consult).

e Loane et al. (2001) found that over the course of a ten month
randomized teledermatology trial in New Zealand that telemedicine
was more cost efficient than traditional dermatology care
(NZ$279.23/patient vs. NZ$283.79/patient).

o Bailes et al. (1997) investigated the potential savings of
implementing a telemedicine system to aid in the provision of

specialty care in neurological surgery. This telemedicine system,
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NeuroLink, resulted in an estimated savings of $502,638 in the
provision of care to 100 patients.

Brunicardi (1998) looked at the provision of healthcare via
interactive videoconferencing to inmates in the Ohio Department of
Rehabilitation and Corrections. The telemedicine system could
only be shown to provide cost savings when at least 129
consultations were performed in a quarter.

Noble et al. (2005) found that telemedicine was the more expensive
option when compared to traditional care for the analysis of minor
injuries (£78.61/patient vs. £39.15/patient). Even a marginal benefit
in terms of reduced costs for families (£43.95/patient for
telemedicine vs. £58.24/patient for routine care) did not push
telemedicine as the superior alternative in terms of costs.

Artiles et al. (1999) reported that for a teledermatology system
implemented in the Canary Islands to be cost effective it would
need to hit a threshold of 722 consultations per year.

Doolittle (2000b) found that telehospice services provided a
significant cost savings over traditional hospice services
($29/patient vs. $126/patient).

Doolittle et al. (1998) looked at the provision of oncology services in
three ways - conventional clinics, outreach clinics, and

telemedicine clinics. Traditional clinics ($149/patient) proved to be
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the superior option compared to outreach clinics ($897/patient) and
telemedicine clinics ($812/patient).

Several things are clear from the above examples, which represent only a
subset of the research conducted in this area. First, the possible cost savings of
telemedicine over traditional methods for delivering healthcare are highly
dependent on how much the system is used (e.g., Doolittle, Williams, & Cook,
2003). Second, there is no general consensus as to whether telemedicine
services can provide cost savings to healthcare organizations; research has
shown significant differences in favor of telemedicine care (e.g.,Doolittle, 2000a)
and traditional care (e.g., Doolittle, Yaezel, Otto, & Clemens, 1998).

A more detailed description of how such research is typically conducted
will be helpful in illustrating where problems could occur in this particular area of
telemedicine research. Schuffham and Steed (2002) conducted a cost analysis
of a teledentistry project in two communities in the United Kingdom — the Orkney
Islands and the Scottish Highlands. In this project the costs of the telemedicine
system were compared to two traditional methods of dental healthcare in the
area — outreach visits where specialists visited remote communities and hospital
visits where patients would come to urban hospitals for care. To investigate the
costs of these two systems, costs were separated into direct and indirect costs
for patients, providers, and the National Health Service (NHS). Costs to patients
included travel costs, as well as fees to be paid for the services received. Costs
to providers included a loss of time and revenue to provide telemedicine care as

it required extra preparation and NHS did not reimburse for these visits. Costs to
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the NHS included patient reimbursement for travel and accommodation, hospital
visits, consultation time with providers, a portion of the provider fees, and
providers’ travel time and expenses. Indirect costs such as the value of travel
time and lost leisure time, as well as fixed costs of telemedicine equipment and
telecommunication connections, were also factored into the analysis. The final
result for the Orkney Islands patients was that teledentisry visits cost NHS an
additional £36 per patient compared with outreach visits, but saved £270 over
hospital visits. For the Scottish Highlands patients, telemedicine cost an
additional £44 over outreach visits but saved £1.54 compared with hospital visits.
The researchers concluded that teledentistry costs would likely decline as
providers became more familiar and comfortable with the use of the equipment;
they also stated that savings for teledentistry would be highest among patients in
remote communities where travel costs would be most significant. Concerns
about such methods of studying telemedicine projects, though, could be raised
by other researchers questioning the cost estimates used to produce these
results. It is possible that the same basic set of “hard” cost data could be shown
to favor telemedicine or traditional healthcare depending on the values of
estimates of “softer” data in the analysis.

Research into the costs of telemedicine services has received significant
criticism. Whitten et al. (2000) conducted a meta-analysis of telemedicine cost
research and came to a very negative conclusion about such work. Criticisms
included: a frequent lack of real, quantitative data (only 38 of 551 articles

included such data); frequent omissions of the number of patients or
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consultations conducted through the course of the study; lack of longitudinal data
collection; and lack of uniformity in cost analysis. This is ten years after Luce
and Elixhauser (1990) recognized the problem of estimating costs of technology
in healthcare and provided a listing of specific cost elements that should be
considered in such research, as well as processes for identifying and estimating
costs. Other recent work has further critiqued the effectiveness of cost analysis
studies in telemedicine (Whitten et al., 2002).

While research into the costs of telemedicine systems has certainly been
a vibrant area of research, it is not without weaknesses or criticism. This
particular research looks to investigate cost issues using the theoretical lens
provided by Markus' critical mass theory (1987); critical mass theory extends
more traditional diffusion theory by accounting for the fact that some technologies
involve adopter interdependencies and network effects. Given a telemedicine
application such as videoconferencing, these adopter interdependencies can
matter a great deal — a critical number of users can tip a system toward making
financial sense. Specific aspects of critical mass theory relevant to this study of
costs in telemedicine include adopter expectations and sponsorship. Adopter
expectations look at the view potential adopters hold that a technology will or will
not be widely adopted; such expectations can be affected by sponsorship, with a
sponsor coordinating early efforts at adoption and even subsidizing adoption
efforts (Katz & Shapiro, 1986). Critical mass theory is thus a useful theoretical

framework for studying the effective implementation and adoption of telemedicine
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technology, as such systems evolve from pilot research projects to financially
viable methods of delivering healthcare.

Research into the costs of telemedicine systems has been beset with
issues — a significant amount of the results could be thought to be dependent on
the assumptions and estimates of the researcher, a problem exacerbated by the
small number of studies built on hard data. As a result of this, this research
looked to take a different approach to looking at telemedicine systems — what
strategies can be taken to help a research project successfully move from grant-
funded research to viable healthcare service with critical mass theory providing a
theoretical viewpoint. This chapter moves forward with a discussion of the
research questions this project was intended to address.

Research Questions

This research was meant to address three primary issues, so the research
questions for this project fall into three broad categories: (1) the relationship
between a healthcare provider and its technology vendor, (2) administrative
issues in telemedicine deployment, and (3) cost issues as telemedicine projects
seek to achieve financial viability. Each set of questions is discussed in detail
below.

Vendor Issues in Telemedicine

Focusing on the interaction between a healthcare organization and a
technology vendor, it is clear that this is a complicated relationship which begins
before a contract is ever signed and likely could last long after a system is

technically operational. Despite the tremendous importance of this relationship
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to the success of a telemedicine research project, little attention has been paid to
the evolution of this relationship. The first research question proposed by this
research is:

RQ1a: How does the relationship between a

healthcare organization and a technology vendor

evolve from the pre-contract stage through system

implementation and beyond?

Investigation of the evolution of this relationship over time can provide
valuable information about how this relationship progresses. Further, adequately
investigating the development of this partnership provides the proper background
and makes it possible to delve more deeply into this relationship.

A second significant question to be addressed in this study is what can be
done by healthcare organizations to cope with the information asymmetries in
partnering with an external vendor in the provision of telecommunication
technologies and services. As technology becomes more complex it will become
an even more challenging prospect for healthcare organizations to monitor the
performance of a technology vendor. Proper contractual mechanisms will need
to be constructed to create the appropriate incentives to ensure technology
vendors perform in the most efficient manner possible on behalf of the healthcare
organization. The research question becomes:

RQ1b: What kind of governance mechanisms can
help ensure technology vendors perform effectively in
the provision of telecommunication technology and
services to healthcare organizations?

Investigating the relationship between the MSU research team, along with

its partner nursing homes, and SBC will help uncover possible contractual
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mechanisms that could have been put in place to make this relationship more
productive and less complex. Answering this research question effectively will
also help provide useful guidance for other healthcare organizations looking to
contract with an outside vendor in the provision of telemedicine services.

Answering these two research questions regarding vendor partnership
issues is important for several key reasons. First, a good description of how this
process takes place will help healthcare organizations understand what such a
partnership entails, to adequately prepare for such an endeavor. Second,
insights garnered from looking at this inter-organizational interaction through the
TCE lens will point to possible governance mechanisms — contractual or
otherwise — that can ensure the telemedicine vendor acts responsibly.
Investigating issues surrounding the healthcare provider-telemedicine vendor
relationship is important to helping telemedicine projects succeed, and answers
to these questions will help increase knowledge about the issue.
Administrative Issues

Shifting to administrative issues in telemedicine projects, it makes sense
to begin with a logical first step — that most researchers intending to implement a
telemedicine system would take time to plan the endeavor. It is important to
learn more about what steps taken during the initial planning stage of a
telemedicine system that can help lead to system success further down the road.
As a corollary to this, it is important to get a good grasp on who should be
involved in the planning process. The first research questions are thus:

RQ2a: What are key steps to be taken in the
planning phase of a telemedicine system?
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RQ2b: What individuals should be involved in the
planning process?

The importance of these research questions cannot be overlooked, as
inadequate planning in the earliest stages of implementing a telemedicine system
can create future problems that might not be overcome. As such, the proper
administration of a telemedicine system begins before technology is even
purchased. It is also important to highlight the relationship between these two
issues, as effectively thinking about the telemedicine system and all its
implications will be much more challenging if administrators do not talk to all
relevant stakeholders.

A great number of telemedicine systems are meant from the start to
operate at a number of different facilities. Operating a multi-site telemedicine
system can present a unique set of challenges. The next research question
focuses on special issues related to operating a multi-site telemedicine system:

RQ2c: What factors contributed to the success of a
multi-site telemedicine system?

This research question has two primary aims. The first is to uncover
issues specific to multi-site projects during the planning, installation, and initial
implementation of the telemedicine system. The second is to look at other issues
that arise as a system begins to grow to new sites.

Once a new telemedicine system is up and running in a consistent
manner, both technically and within the organization in which it operates, it is

important that it continues this smooth operation. This goes back to the fact that
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the actual adoption of telemedicine systems tends to be quite poor (Grigsby et
al., 2002). A final research question for this case becomes:

RQ2d: What contributed to the complete adoption

and continued operation of a telemedicine system

beyond the initial research phase of operation?

While a great deal can be leamed from the research phase of a
telemedicine system, seeing telemedicine become a permanent component of
healthcare delivery should be a more significant goal of telemedicine
researchers. As such, answering this question can provide important lessons for
what can be done to help users fully embrace and adopt a telemedicine system
and continue operation once research is complete.

Answering these research questions will help researchers appropriately
handle issues related to the administration of telemedicine systems, from
planning the implementation to ongoing management of the system’s operation.
A particular focus on issues arising related to multi-site projects, and strategies
for handling these issues, is important given the prevalence of multi-site
telemedicine applications. Adequately addressing the issues raised by these
research questions will provide new guidance and strategies for success to be
used by telemedicine researchers and practitioners bringing multi-site
telemedicine systems online.

Cost Issues
Moving to the third topic to be covered, cost issues in telemedicine

projects, research has shown that formal business plans and analysis of needs

that could be served by a telemedicine system are factors that can help
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telemedicine projects succeed (Effertz, Beffort, Preston, Pullara, & Alverson,
2004; P. Jennett, Yeo, Pauls, & Graham, 2003). Further investigation into formal
business plans and any sort of cost-benefit analysis that could contribute to long-
term success would be key to helping others replicate the success of a
successful telemedicine project. The first research question is thus:

RQ3a: What aspects of pre-project planning focused

on costs long-term financial viability of a successful

telemedicine project?

Successfully answering this question will provide guidance for other
researchers and healthcare organizations looking to build the foundation of a
large scale telemedicine network.

As important as proper planning is before rolling out a major telemedicine
system, ongoing monitoring of costs can provide important information for
administrators and providers in the benefits — or lack of benefits — of the
telemedicine system. The second research question becomes:

RQ3b: What ongoing monitoring of costs guide
decision making and operation of a successful
telemedicine system?

Continuous tracking of costs could help administrators monitor the
progress of a telemedicine network and look for aspects of it that are particularly
efficient when compared to traditional healthcare delivery, as well as identify
weak services within the network that might not be justifiable in the long term.
Successful strategies for tracking such costs could help provide others managing

telemedicine networks additional tools to ensuring the long term financial health

of their own systems.
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Finally, effectively tying telemedicine to the strategic plans of a healthcare
organization can help provide focus for telemedicine efforts and ensure such
systems are not just an add-on or afterthought to traditional healthcare delivery.
The third research question, focusing on how telemedicine ties into the strategic
plans of a healthcare organization, is:

RQ3c: How are telemedicine services tied into the
economic and strategic goals of a healthcare
organization?

Successfully answering this question will provide information about how a
healthcare organization might view telemedicine as a tool to achieve its
economic and strategic goals. Effective strategies on the part of a successful
healthcare organization to integrate telemedicine into its strategic planning could
be replicated by other healthcare organizations implementing telemedicine
technology, easing the process of leveraging the potential benefits of
telemedicine to reach organizational goals.

Answering these three questions will provide a great deal of information
about costs and how a healthcare organization planned for the costs of a
telemedicine system, continues to track costs and benefits, and the role the
telemedicine system plays in its long-term, strategic planning. These answers
will help other organizations replicate the success of a healthcare organization
that has successfully moved its telemedicine system from grant-supported

research project to necessary and cost-effective means of providing healthcare.
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Summary

Telemedicine research has enjoyed over forty years of growth and
success. Over time the technology used to provide remote healthcare services
has advanced significantly, enabling the spread of telemedicine into a growing
number of medical applications. Three specific issues requiring more significant
attention were described, and the research questions meant to guide
investigation into these topics discussed. This work continues with Chapter 3,

focusing on the methods used in conducting this research.
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lll. METHODOLOGY

Case study research conducted in an appropriate manner can be a
powerful tool to help researchers learn more about the phenomena in which they
are interested. This section includes an overview of the importance of case
study research in the social sciences, specific examples of case study research
in telemedicine, and a general overview of proper case study research methods
employed in this research.

Case Studies in the Social Sciences

Case studies have long been a popular method in the social sciences. In
his Applications of Case Study Research, Yin states that the case study method
is useful when:

“investigators either desire or are forced by
circumstances (a) to define research topics broadly
and not narrowly, (b) to cover contextual or complex
multivariate conditions and not just isolated variables,
and (c) to rely on multiple and not singular sources of
evidence.” (Yin, 2003a, p. xi)

This certainly serves as a good description of much social science
research, particularly when researchers want to investigate complex phenomena
in organizations where the interactions among different individuals, groups, and
technology cannot be boiled down into something simple that can be assessed
using a survey.

Case study research was initially associated more as a tool for evaluation,
to document and analyze implementation processes; over time its value as a

method of investigating outcomes of programs — particularly those sponsored by

federal agencies or private foundations — has become more evident (Yin, 2003a).
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In Applications of Case Study Research Yin provides a number of examples of
case study research used to evaluate programs from education, to local
economic development, to job training, to substance abuse prevention. A more
varied sample of case studies are provided in The Case Study Anthology,
including a mass vaccination of the American public in the 1970s, the emergence
of social class in American society in a New England city, the operation of the
Head Start preschool program, and nuclear confrontation during the Cuban
Missile Crisis (Yin, 2004).

Case studies have a strong tradition in the communication field, as well,
particularly in organizational communication. In Case Studies in Organizational
Communication, Sypher (1990) offered twenty case studies covering the broad
topics of organizational culture, the interaction between individuals and the
organization, issues of powers and ethics, managerial communication,
communication and organizational change, and communication and new
technology. A second book from Sypher (1997) focused on contemporary work
life, from conflict and communication in a R&D unit to control in self-managing
teams. Sypher's collections are excellent examples of the flexibility of the case
study method, with researchers successfully using the case study method to
investigate a host of issues.

The social sciences have made great use of case study research as a
method, to the benefit of many different fields. The next section provides
examples of case study research in telemedicine, conducted all over the world

investigating many different types of telemedicine systems and issues.
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Case Studies in Telemedicine Research

Apart from the general popularity of case studies in the social sciences,
case study research has a proven track record in telemedicine research.
Telemedicine, with its typical focus on implementing a particular technology in an
organization (or group of organizations), is particularly well-suited to case study
research as an effective methodology. An entire volume of case studies in
telemedicine research, Understanding Health Communication Technologies,
points to the value of this method of studying telemedicine applications (Whitten
& Cook, 2004).

A first example of such work is research into the apparent failure of a
teledermatology system in the United Kingdom (May, Mort, Finch, & Mair, 2004).
This particular case study looks at the evolution of a teledermatology project as it
went through numerous phases — from an experimental service to a clinical trial
to an actual service offered to patients requiring dermatology services. The
researchers discuss each phase of the project in detail, explaining the rationale
for each piece of the study and providing in-depth quotations interviews with
providers to support their observations. This case is particularly useful for two
reasons. First, it is an exploration of what at first glance is a failure, nothing that
“champions of telecare celebrate success, but it is equally important to
understand failure” (May, Mont, Finch, & Mair, 2004, p. 86). More importantly,
though, the case study approach here allowed the researchers to show how this
service could reasonably be considered a success; while teledermatology never

caught on as a regular service, it did help solve a structural problem in the
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delivery of dermatology care and drastically reduced the time patients spent on
waiting lists for a consultation.

Another good example of case study research into the challenges of
implementing telemedicine systems looks at the Shriners Hospitals for Children
(SHC) system (Niederpruem et al., 2004). SHC facilities are spread all over the
United States and the world, resulting in an assortment of challenges and
opportunities for telemedicine systems. From looking at this collection of facilities
researchers were able to focus on some general lessons that were consistent
across contexts — the importance of having trained and competent individuals to
support patients in the use of telemedicine, the importance of organizational
support, and general patient satisfaction. One advantage of studying a
telemedicine program across such a broad selection of sites is the ability to focus
on important lessons that might not be seen through a single-site study, such as
the importance of establishing technological standards early in the process to
keep all sites working together. This work with SHC is a good example of how a
case study looking at multiple sites can begin to help researchers learn more
about what matters, or does not matter, as the context of telemedicine
implementation changes.

Wooton and Tahir (2004) investigated issues surrounding the start of a
pilot telemedicine system in Malaysia. A detailed study of this 41-site pilot
project results in a number of reasons that this particular telemedicine
consultation network failed — mismatched referral patterns between the

telemedicine system and traditional care, turnover in telemedicine coordinators,
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poor network reliability and bandwidth, and poor promotion and management of
the changes associated with implementing this telemedicine network. One final
conclusion of this study is that a smaller number of sites would likely have made
the overall success of the project more likely, easing the process of making sure
the system was technically and organizationally capable of proper operation.
This particular case study is a good example of how a failed system or
application can result in valuable knowledge that can help others avoid making
the same mistakes in bringing new telemedicine systems online.

Tucker and Carlson (2004) provide an insightful examination of the
Veterans Affairs Medical Center's implementation of a point-of-care system to
reduce medication errors. This Bar Code Medication Administration (BCMA)
system was an ambitious project rolled out in 173 medical centers in the United
States. This case study discusses the reasons for implementation of the BCMA,
but focuses primarily on key steps that helped the system succeed — choosing
appropriate technology that met users’ needs, focusing on user acceptance of
the technology and the reasons for implementing the BCMA, and creating
collaborative teams from different units within the VA to design the system. A
great strength of this particular case study is its focus on the human side of
system adoption, something that is too-easily overlooked when installing new
technology in an organization.

A search of the online bibliographic database of the Telemedicine
Information Exchange for telemedicine case studies returns hundreds of results

(Telemedicine Research Center, 2005). Researchers have used the case study
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approach to investigate how telemedicine can improve mental health services in
rural areas (Bischoff, Hollist, Smith, & Flack, 2004), how videoconferencing can
bring hospital-bound children into their classrooms (Fels & Weiss, 2001), look at
how telehealth can be used to improve chronic wound care (Visco et al., 2001),
how computer supported cooperative work affected consultations (Monk & Watts,
1999), and how teleradiology services are perceived in a rural hospital (Franken,
Whitten, & Smith, 1996). This is just to name a few, as the list of possible
applications of case studies in telemedicine research is almost endless.

The case study method has certainly proven its value in telemedicine
research, and likely will continue to be a staple in the field for some time. As
stated in Whitten and Cook’s (2004, p. xiv) collection of telemedicine case
studies, “case studies enable us to address contemporary problems and
challenges within one context that have transferable relevance to other settings.”
What is learned in one telemedicine case study can be applied to other cases, so
long as researchers put in proper thought about what differences might result
from changing contexts. To make use of the explanatory power of case study
research, though, it is important to focus on proper methods when conducting a
case study and ensure that quality research occurs. The next section outlines
some of the key points to be considered when undertaking case study research.
Case Study Methodology: Effective Strategies, Validity, and Reliability

One aspect of case study research that may have held it back was the
lack of an established guide to doing case study work. The publication of Yin's

Case Study Research: Design and Methods in 1984 addressed that hole. Yin
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(2003b, p. 3) criticized existing texts that “offer few guides on how to start a case
study, analyze the data, or even minimize the problems of composing the case
study report.” His handbook of case study research emphasizes a variety of
important steps in the proper completion of field studies — designing case
studies, preparing for data collection, actually collecting the data, analyzing
evidence, and reporting on case study results. Each of these steps is described
in detail below.

While it is possible to attempt to just jump directly into case study
research, Yin focuses on the importance of proper planning in conducting a case
study (2003b, Chapter 2). One important part of conducting case study research
is to focus on the research questions to be addressed by the project. This
project consists of three individual cases, each designed to answer different
research questions. The statement of these research questions, guided by
previous research in the field, helps the individual cases maintain focus on the
relevant issues to be studied. It is also important to be clear about the unit of
analysis in case study research, as it prevents researchers from trying to explain
anything and everything they discover through the process of data collection. In
each of the three cases that comprise this work, the unit of analysis is a specific
telemedicine system. Finally, it is of particular importance in thinking of the
design of a research project how the data will be linked to answering the study’s
primary questions. One of the most common ways of doing this is the “pattern
matching” strategy discussed by Donald Campbell (1975), which focuses on the

collection of information from multiple sources which can then be linked to some
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theoretical proposition or prior research that guides the research. This is why the
inclusion of theory and previous research in the design of a case study is
important, as it helps researchers focus on relevant data to be collected and how
it might relate to the study’s primary research questions. For this reason relevant
research was reviewed in the design of each case in this proposed research.

Another important step that is key to the success of a case study project is
an effective plan for data collection, something which many researchers simply
forgo in favor of beginning to collect data withoust a clear plan in mind (Yin,
2003b, Chapter 3). The most significant point here is that researchers should not
just jump directly into data collection with no plan. Instead, it is important to think
about all the possible sources of data for a case study — archival records, notes
from meetings, memos, interviews with key individuals involved with the case,
etc. — and what might be done to access as many possible sources of
information as possible. Having a formal plan for data to be collected helps
ensure multiple sources will be investigated and that these different sources will
help establish a pattern of data to answer a project’s research questions.

Actually collecting the data is what researchers tend to think of first when
planning a case study. Yin focuses on six sources of data and three principles of
data collection that researchers should keep in mind when conducting a case
study (2003b, Chapter 4). The six sources of evidence are documentation,
archival records, interviews, direct observations, participant-observation, and
physical artifacts. Each of these sources of evidence has various strengths and

weaknesses, when they are relevant or available at all. Three principles of data
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collection help provide some overall guidance in collecting data: (1) using
multiple sources of evidence, to allow for data triangulation; (2) creating a case
study database, to allow for the collection of evidence in a single place to ease
analysis and maintain organization; and (3) maintaining a chain of evidence that
makes it possible for a reader to follow the researcher's process from data
collection to data analysis to final conclusions. Three good examples of
providing that chain of evidence and logic include studies of town meetings to
encourage action against drug dealing, interagency collaboration in the reduction
of boating-while-intoxicated incidents, and a designated driver program described
in Applications of Case Study Research (Yin, 2003a, Chapter 5).

Once data have been collected, a proven strategy for organizing and
analyzing the data is essential (Yin, 2003b, Chapter 5). Three general strategies
for analyzing data include relying on theoretical propositions, thinking about rival
explanations, and developing a case description. This research makes use of all
three methods of analyzing the data, applying the proper strategy to address
each research question.

Researchers, no matter the method selected to conduct their
investigations, must ensure validity and reliability in their work. Case studies
address these topics largely through the (1) the collection of data from a variety
of sources and (2) explicit description of the methods used in collecting,
organizing, and analyzing data so that other researchers could replicate a case
study to arrive at the same conclusions (Yin, 2003b, Chapter 2). As such, an

effective case study collects data from different types of sources to improve
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validity and offers explicit descriptions of the process of data collection and
analysis to ensure reliability of the results.

The previous discussion highlights some of the most important points in
conducting rigorous, productive case study research. Such attention to detail
helps ensure that case study research is effective and can withstand the criticism
of researchers that do not fully understand what it is to conduct formal case study
research.

Data Collection and Analysis

This research was interested in three primary issues — the relationship
between a healthcare provider and its telemedicine technology vendor,
administrative issues in the planning and management of a multi-site
telemedicine system, and cost issues in achieving the financial viability of a
telemedicine project. These issues, like so many others that telemedicine
researchers are interested in, are not mutually exclusive. To properly investigate
these issues, three telemedicine projects were selected for study. Each case
was selected as a particularly exemplary or illustrative case for the specific issue
to be studied, with a recognition that other issues are certainly at play. The three
cases selected were:

e Michigan State University Nursing Home Videoconferencing
Project: Researchers at Michigan State University (MSU)
partnered with four rural nursing homes to establish a
videoconferencing network to help bring clinical consultations from

urban specialists directly to the bedside of nursing home residents.
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MSU contracted with SBC to provide the hardware and
telecommunication services required for this telemedicine
application. The evolution of this project from the earliest stages of
pre-grant logistics to current status of the system served as an ideal
case to study the relationship between a healthcare provider and a
telemedicine technology vendor. Subjects for this case were
recruited through the author's affiliation with the project.
Participants included members of the MSU research team (N=4),
nursing home staff (N=3), and SBC employees (N=5). Archival
records of the project’s history — responses to the project's request
for proposals (RFP), e-mails, and meeting notes — were also
reviewed as an alternative source of data to the personal interviews
conducted. The MSU-SBC case was selected for this project in
part because such a partnership is extremely common in
telemedicine research, as researchers must partner with
technology vendors to implement telemedicine systems; further,
problems that occurred during the course of this project make it a
particularly useful case to identify issues that arise in such
partnerships and determine methods of avoiding such problems in
future projects.

TeleKidcare: Researchers from the Kansas University Medical
Center's (KUMC) Center for Telemedicine and Telehealth (CTT)

established a system to bring acute care consults into Kansas
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elementary schools via telemedicine technology. The TeleKidcare
project evolved from four pilot sites to its current operation in 31
schools. Investigating how the TeleKidcare team effectively
planned the system and managed its growth is a useful case to
learn more about what administrators can do to ensure the success
of a multi-site telemedicine system. Subjects were recruited
through contact with the KUMC CTT manager, and included KUMC
administrators (N=5), KUMC providers (N=6), and school nurses
(N=12). TeleKidcare project documentation — training manuals,
reports, brochures, and reports — were also analyzed as a
secondary source of evidence to support the results of the personal
interviews. The TeleKidcare case was selected for this project due
in part to its structure, as many telemedicine projects are designed
to be large, multi-site applications. Additionally, the TeleKidcare
project has moved beyond the research phase of operation to
successful adoption and sustained usage, something that is
relatively rare in telemedicine research. These two factors make
TeleKidcare an exemplary case to investigate administrative and
management strategies that contribute to the success of such
telemedicine projects.

Upper Peninsula Telehealth Network: The Upper Peninsula
Telehealth Network (UPTN) is a telemedicine and telehealth

network managed by Marquette General Health System (MGHS) in
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the Upper Peninsula (UP) of Michigan. The UPTN was established
as a research project and supported through grant funds, but has
continued to grow and maintain financial viability beyond the
research and grant phase of the project. As such, it is a relatively
unique and useful case to learn more about how telemedicine
projects can succeed és cost-effective methods of providing
healthcare. Subjects were recruited through a UPTN coordinator,
and included MGHS/UPTN administrators (N=6), providers using
the service (N=3), spoke site telemedicine coordinators (N=4), and
a spoke site administrator (N=1). Secondary sources of data
collected for this case include grant proposals, internal MGHS
documents regarding strategic goals and the UPTN, and the UPTN
website. The UPTN was selected as a case for this project
because of its success in achieving continued growth and financial
viability. Since so few telemedicine projects reach such financial
viability, study of the UPTN'’s strategies for achieving success can
provide insight into what it has accomplished and provide important
knowledge for others looking to replicate its success.

Further details regarding each case are provided in Chapter 4, to provide
adequate background for understanding the results and implications of each
project.

The primary method of data collection for each case was semi-structured

personal interviews. Interviews were customized for a variety of positions
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involved with each project, to properly tailor the questions based on the different
roles in each project that subjects filled; these interview guides are included as
Appendices A-K. Supplementary data was collected in the form of
documentation related to these projects — e-mails, grant applications, journal
articles, training manuals, strategic plans, etc. This supplementary data served
as corroboration for the interviews, working to establish validity in the case
studies’ outcomes.

Aspects of this research will also come from the personal experience of
the author working as a research assistant on one of the projects selected as a
case. Baskerville and Myers (2004) describe action research and its benefits in
the foreword for a special issue of MIS Quarterly dedicated to the practice of
action research in the IS discipline. Action research involves a researcher
actively taking part in the process of organizational change, in stark contrast to
traditional common methods where researchers seek to observe organizational
phenomena without changing the organization; in this way an action researcher
is actively involved with the participants in the research, seeking to achieve
effective organizational change through collaboration among researchers and
subjects. Examples of IS action research presented in this special issue of MIS
Quarterly include achieving sustainable health information systems across
developing countries (Braa, Monteiro, & Sahay, 2004) and the process of
introducing a new technology to monitor physicians’ performance in the provision
of healthcare (Kohli & Kettinger, 2004). In the case of this research, the author

worked on the MSU side of the project to bring wireless videoconferencing
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directly to the beds of nursing home residents. A benefit of action research is the
extra insight gained by the researcher as an active participant in the project, in
contrast to a more distant outside observer.

Data analysis was conducted first by analyzing the primary data source,
personal interviews conducted with individuals involved in each of the cases. A
thematic content analysis began by reading through these interviews to identify
underlying themes behind their responses and order them into a thematic
conceptual matrix, as described by Miles and Huberman (1994). This conceptual
matrix identifies the primary themes, ties these themes back to any relevant
theory, and can provide examples of the themes in the interviews. The
conceptual matrices for these three cases are included as Appendices L-N.

Once the most prominent and common themes were identified, individual
interview transcripts for a sub-sample of 10 transcripts were independently coded
for the presence or absence of these themes by two coders. Intercoder reliability
was calculated using Scott's pi; values of Scott's pi greater than .80 are
considered acceptable for most situations (Lombard, Snyder-Duch, & Bracken,

2005). Table 1 reports the values of Scott’s pi for each case in this research.

Table 1: Intercoder Reliabilities by Case

Case , Scott’s pi
MSU-SBC Partnership .83
TeleKidcare .88
UPTN .79

Achieving proper levels of intercoder reliability is important in such work,
as it is an indication of “the extent to which the different judges tend to assign

exactly the same rating to each object” (Tinsley & Weiss, 2000, p. 98). This is
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important, given the importance Yin (2003b) puts on reliability, the fact that other
researchers could reach the same set of conclusions for that case.

Secondary sources of data — e-mails, grant applications, journal articles,
training manuals, strategic plans, etc. — were used to corroborate the results of
the interview analysis. This is a particularly important step, given the importance
Yin (2003b) places on validity in case study research; use of secondary sources
of data provides a check on validity, with confirmation coming from a different
type of evidence. These secondary sources of data were viewed using the same
thematic content analysis strategy used on the personal interview data,
comparing these sources of data — where appropriate — to the relevant thematic
conceptual matrix. Further, the personal experience of the author as an action
researcher involved with the nursing home videoconferencing project could
provide another check on validity for that case. These secondary sources of
data, and the personal experiences of the author, were considered in light of the
thematic conceptual matrix — both to ensure that significant themes were not
missed, and that evidence of those primary themes could be found in these other
sources of data.

Data for all three cases were collected in a similar manner — primary
interviews conducted via telephone, secondary sources of data provided by
individuals involved in each of the cases — and analyzed using an explicit set of
procedures to ensure adequate validity and reliability in this case study research.
Best practices like achieving intercoder reliability and using multiples sources of

data ensure the academic rigor of case study research.
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Conclusion

Case study research has a proven track record of success in the social
sciences, and in telemedicine research specifically. As case studies have
evolved, more formal guides and procedures for conducting and reporting this
type of research been established. Proven strategies for achieving validity and
reliability in case study research improve the case study method, and the results
and conclusions that can be drawn from this sort of investigation.

This particular research was conducted using three case studies, each
focusing on one of the particular points of emphasis of this research. It is
certainly the case that these particular issues cannot be studied in a vacuum in
these organizations — these issues, and others, are certainly not mutually
exclusive. But in each case the organization and context selected is a
particularly illustrative example, and thus ideal for studying the issue at hand.
The next chapter continues with a report of the results from these three case

studies.
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IV. RESULTS
Having already discussed the literature relevant to this project, the case
study method in general, and the specific sources of data collection and analysis
for this project, this chapter continues with a report of the results for each of the
three cases that comprise this work. The report for each case includes general
background information about the project of interest and the results for the case.
This chapter concludes with a discussion of results and outcomes that cut across

multiple cases.

Case 1: Wireless Videoconferencing to the Bedside of Nursing Home
Residents: A Study of Vendor Issues in the MSU-SBC Partnership

The case focusing on the relationship between a healthcare provider and
a technology vendor looked at the partnership between MSU researchers with
SBC. The intent of this project was to provide videoconferencing services
directly to the beds of nursing home residents for the purposes of providing
remote clinical consultations. This section continues with the background for this
case and a report of the case study’s results.
Program Overview

This research project began on April 23, 2003, when the MSU research
team applied to the Department of Commerce’'s Technology Opportunities
Program (TOP) to receive funding to implement a telemedicine system at nursing
homes in Michigan. The specific goal of the project was to bring the expertise of
urban specialists into rural nursing homes through videoconferencing services.
The videoconferencing services for this project were to be delivered directly to

residents’ bedsides on Tablet PCs working over a wireless network installed in

58



each nursing home for the exclusive use of this telemedicine system. This
system would have two primary benefits in bringing such specialist services into
these rural nursing homes. One would be improved convenience, eliminating the
need to transport nursing home residents to distant hospitals, or even special
videoconferencing rooms within their nursing homes. The second benefit was
the use of a wireless network to provide the videoconferencing services, which
could be more cheaply and quickly deployed than a traditional wired network into
all residents’ rooms.

The project was intended to investigate three primary research interests,
including access to clinical services and medical outcomes, cost issues related to
the ongoing provision of these services, and the satisfaction of providers and
patients of the service. The MSU research team organized four nursing homes
to take part in the project. Three of these nursing homes — Marwood Manor in
Port Huron, Tendercare in Rogers City, and AuSable Valley in Fairview — were
intended to be recipients of these videoconferencing services. The fourth
nursing home — Masonic Pathways in Alma - is a teaching nursing home that
was meant to both provide some specialist services to the other nursing homes
and receive other specialist services not available within the facility.

The MSU research team’s grant proposal was accepted on August 24,
2003, with the project set to formally run from October 31, 2003, to March 31,
2006. The MSU research team began its search for a technology partner to
provide the telecommunication and videoconferencing services for the project,

putting out a request for proposal (RFP). Several vendors answered the RFP,
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including ACD.net and SBC. After reviewing submissions, SBC was selected as
the technology vendor for the project based primarily on their position to provide
a turnkey solution — providing everything from telecommunication services to the
videoconferencing system sitting on top of the telecommunication network.

The original plan was to have the entire operate via ISDN services
provided to each nursing home, based on an original claim from SBC that it could
provide ISDN services to all four project sites. In reality SBC could not provide
ISDN services to all sites, and was not even the local phone service provider for
three of the nursing homes. SBC engineers arrived at a creative network design
that would get around these problems and a complete lack of ISDN service at
two of the sites. The downside of this network configuration was a more complex

system with more points of failure. The network diagram is outlined in Figure 1.

Figure 1: Nursing Home Videoconferencing Network
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The MSU team worked with SBC project leaders and engineers to discuss

how the system would work and timelines for installation and testing of the

system. More than two years after these initial meetings, the videoconferencing

network for this project does not function properly. A quick summary of the

status of each project site as of April 2006 highlights persistent troubles:

Marwood Manor. This nursing home was the most active project
site. Activities with Marwood Manor included weekly Virtual Clinics
with a geriatric nurse practitioner and a nutritionist offering services
to Marwood residents, a continuing education event put on by MSU
for Marwood staff, and a demonstration of the system for a
committee of resident advocates. A more effective rollout of
services at Marwood was hindered by inadequate wireless
coverage that made it difficult to provide videoconferencing
services directly to residents’ rooms. More often than not residents
had to be moved to offices and other rooms known to receive a
good enough wireless signal to conduct videoconferences.
Continued troubles with the wireless network at Marwood, as well
as its ISDN line, eventually brought an end to services at the
facility.

AuSable Valley. AuSable Valley was occasionally able to
videoconference with Masonic Pathways, though such connections
have been fleeting and inconsistent; AuSable Valley was never

able to complete a videoconference with a site external to the frame
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relay network. It is unclear whether continued troubles at AuSable
Valley were the result of troubles with the frame relay network
connecting AuSable Valley to Masonic Pathways or something with
the gatekeeper at Masonic Pathways not properly registering
AuSable Valley’s Tablet PCs onto the videoconferencing network.
Tendercare. Tendercare was never able to complete a
videoconference, either on the frame relay network or with an
external site. It is unclear whether this was a result of troubles with
the frame relay network connecting Tendercare and Masonic
Pathways, the gatekeeper at Masonic Pathways not registering
Tendercare’s Tablet PCs onto the videoconferencing network, or
wireless network issues at Tendercare.

Masonic Pathways. Masonic Pathways was initially intended to
be a provider of services to other nursing homes involved with the
project. The fleeting connection with AuSable Valley and complete
lack of contact with Tendercare made this virtually impossible.
Masonic Pathways completed several videoconferences with

Marwood before Marwood'’s system went offline.

Through the summer of 2005, the MSU research team worked to engage

SBC in the creation of a formal, final plan to address all troubles related to the

proper operation of this videoconferencing network. The result of this work was a

plan that involved establishing remote access to the project's hardware at

Masonic Pathways and Marwood Manor, an agreement to send technicians to all
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project sites simultaneously to troubleshoot the system, and further evaluation of
the wireless network at each facility. A checklist of work to be done for this work
to be considered a success was agreed to by MSU and SBC representatives.

One of the final hurdles regarding this work to get the system fixed related
to funding this second round of troubleshooting. SBC worked to receive funding
through an internal SBC grant program to finance this work, but the process of
applying for the grant and its processing within SBC was a time-consuming
endeavor. SBC provided a timeline for the work to be completed, dependent on
the final processing of funding from the internal grant. When that grant money
came through, and with the installation of the DSL lines meant to provide remote
access to the network, work to get the system running again was set to begin in
May 2006.

Having provided this general overview of the effort to bring wireless
videoconferencing into rural nursing homes, it is possible to report the case
study’s findings.

Findings

Investigation into this case was driven primarily by two primary interests —
to achieve a greater understanding of the evolution of the partnership between a
healthcare provider and its telemedicine technology vendor, as well as what sorts
of governance mechanisms could ensure that such partnerships operate
efficiently. Data collected for this project addressed both of these issues, while
also generating other unexpected insights.

Evolution of the MSU-SBC Partnership
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To address the first issue, the relationship between the healthcare
provider (MSU and its nursing home partners, in this case) and SBC went
through several distinct phases during the early stages of the : (1) pre-grant
work, (2) the RFP process and vendor selection, (3) pre-installation planning, and
(4) installation and troubleshooting. These are stages that could be illustrative of
many telemedicine implementations involving the partnering of a healthcare
provider and a technology vendor, though the extended nature of the
troubleshooting process in this case could hopefully be avoided in future efforts
of this nature.

The relationship between MSU and SBC truly began before the grant
proposal was even submitted to TOP. Researchers from MSU, having had a
successful relationship with SBC in previous telemedicine projects, suspected
that SBC would be a likely player in the bids for this work. Even if SBC was not
selected as the vendor to provide the hardware and software used in this system,
given its status as the local phone service provider for the majority of Michigan it
seemed likely that SBC would at least be the provider of the telecommunication
services required by the project. To ensure that the project as envisioned would
be feasible from a telecommunication standpoint, MSU contacted SBC about the
availability of ISDN services to the four nursing homes to be involved in the
project. SBC confirmed that it could provide ISDN services to those locations, as
well as providing a rough estimate of what those services would cost; that
information was requested for the purposes of building the project's budget.

While its role in the pre-grant process was relatively minimal, such involvement is
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something SBC seeks to participate in when possible. As one SBC
representative stated:

I know was very involved even before

the proposal came out. And | know his intention,

which is often the case is that we try to engage

ourselves within the planning process.

At this‘point the MSU team submitted its grant proposal to TOP. Upon
receipt of an award of the grant from TOP, the MSU team issued a RFP to invite
potential vendors to bid for the contract; the RFP process took place during the
fourth quarter of 2003. The RFP process used in this case was straightforward
and simple, consisting of a single review of bids by interested vendors. Three
vendors responded to the RFP. A submission from Control Room Technologies
came in well over the budget specified in the RFP. The response from ACD.net,
a local telecommunication company founded by a MSU alum, was not deemed
adequate. The SBC proposal was considered the most attractive, due to a lower
cost and the ability of SBC to provide a turnkey solution — it would be ultimately
responsible for everything from the telecommunication lines to the hardware and
software running the telemedicine system. This is not to say that the SBC bid
was perfect, however. In hindsight, the nature of the SBC proposal could be
viewed as foreshadowing for the troubles the project would come to encounter.
From a member of the MSU research team:

The [SBC] response, which also was a little
unorganized - | didn't like the response - | mean it was
all over the place in terms of you couldn’t follow it
because every input... Inputs were given by all these

different divisions within their company and none of
them were cohesive.
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Despite this, SBC's track record of successful work on MSU telemedicine
projects, as well as its specific bid for this project, made it the clear choice after
the RFP process was complete. The MSU team worked to sort out the
appropriate paperwork and get the contracts signed. Once the SBC was
deemed the winner of the RFP process and signed the contract to begin work,
the project entered the next phase — pre-installation planning.

The process of pre-installation planning, which took place largely during
the first quarter of 2004, involved a wide array of work. The most significant
aspect of this pre-installation planning involved SBC reporting that it could not
provide ISDN services to all of the project sites. While SBC could provide ISDN
to Marwood Manor, the other three nursing homes were not even in SBC's local
service area; Masonic Pathways, Tendercare, and AuSable Valley were all
located in areas served by Verizon. Verizon was unable to provide ISDN
services to the two northern sites (Tendercare and AuSable Valley), as the
provision of such services in those rural areas would not be cost effective.
Verizon would be able to provide ISDN services to Masonic Pathways, however.
This was a serious problem for the project, as the entire budget of the project
was built around ISDN lines and the hardware required to interface the wireless
networks in each facility with the ISDN connection.

Recognizing the gravity of this problem, SBC assembled a team of
networking engineers to develop an alternative structure for the project's network
that would work within the project's telecommunication constraints and budget.

The resulting network (shown earlier as Figure 1) was a great deal more
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complicated than that originally envisioned. The two northern sites (Tendercare
and AuSable Valley) would connect to Masonic Pathways via a frame relay
network. In addition to the frame relay connections to those two nursing homes,
Masonic Pathways would also have an ISDN line to provide access to external
sites. When Tendercare and AuSa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>