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1. EXECUTIVE SUMMARY 
 

Healthcare in the United States is at a critical crossroads and faces a number of 
challenges:  
 

► Costs continue to increase. In 2007, healthcare costs represented 16 
percent of U.S. Gross Domestic Product (“GDP”), or approximately 
$2.1 trillion, and are expected to rise to nearly 20 percent of GDP by 
2017.1 

► Government-funded healthcare coverage continues to expand. The number 
of people covered by government health programs (e.g., Medicare and 
Medicaid) increased from 80.3 million in 2006 to 83 million in 2007.2 

► The number of uninsured remains high. In 2007, the number of uninsured 
stood at over 45.7 million, down slightly from 47 million in 2006.3  

► Improvement in the quality of healthcare has slowed. By at least one 
measure, the quality of healthcare in the United States, though 
improving, has slowed substantially over the last several years.4 One 
of the reasons cited for this stagnation is the disparate levels of 
healthcare available to patients across the United States.5 

► Demographic trends presage further strain. The number of senior citizens 
in the United States is expected to double by 2050,6 putting further 
strain on the healthcare system. Moreover, young adults comprise the 
largest and fastest growing segment of the uninsured population.7  

► The current health insurance framework is inefficient. Antiquated 
reimbursement mechanisms fail to provide proper incentives for 
adopting new healthcare techniques. 

 
Recent proposals for reforming healthcare have centered on enhancing efficiencies in its 
administration while increasing coverage and decreasing costs.8 Many of these plans 
center on the integration and use of a variety of technologies to accomplish these goals. 
Indeed, a diverse array of telemedicine, telehealth, and health information technology 
(“HIT”) tools has already been successful in leveraging the telecommunications 
infrastructure to deliver medical and health services to remote, under-served parts of 
the country. These tools have expanded the scope of healthcare by enabling the delivery 
of expert care to remote clinics and hospitals and, increasingly, patients’ homes. The 
emergence of broadband as a viable and complementary platform for the delivery of 
these services has bolstered the quality, range, and effectiveness of these tools and holds 
the potential to further transform healthcare in the United States.  
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To date, broadband has helped to further broaden the scope of healthcare and has led to 
dramatic cost savings by facilitating the fast and reliable transmission of critical health 
information, multimedia medical applications, and lifesaving services to many parts of 
the country. Most critically, the wider use of broadband-enabled telemedicine tools is helping to 
shift the healthcare paradigm towards more individualized care. Indeed, these tools have the 
potential to empower patients with ready access to personal medical information and to 
facilitate more convenient and comfortable care by allowing for in-home treatment and 
remote monitoring. In short, the wide availability of robust broadband connections is 
driving innovation and increasing the adoption and use of telemedicine, telehealth, and 
HIT tools.  
 
However, obstacles remain to integrating these technologies into everyday healthcare. 
As this paper makes clear, there is no shortage of technological innovation in the 
telemedicine and telehealth sectors, as the wide availability of broadband and its 
relative affordability have fostered an environment of experimentation in the 
development and use of these tools. However, ancillary issues like antiquated insurance 
laws, inadequate reimbursement schemes, and restrictive physician licensure systems threaten to 
chill these efforts and impede further adoption.  
 
This paper discusses telemedicine and telehealth generally (Section 2), evaluates the 
roles and impacts of broadband on these services (Section 3), highlights current efforts 
to deploy broadband-enabled telemedicine solutions across the country (Sections 4 & 5), 
and provides recommendations for modernizing those laws and regulations that are 
holding back further utilization of these increasingly critical tools (Section 6).  
 
1.1 Defining Telemedicine  
 
Innovation in the administration and provision of remote healthcare generally revolves 
around three interrelated classes of technologies—telemedicine, telehealth, and health 
IT. Delineating the scope of each of these technologies highlights many areas of overlap 
and potential collaboration:  
 

► Telemedicine refers to “the use of electronic communications and HIT 
to provide clinical services” for remote patients.9 Examples include 
teleconsultations and telesurgery.    

► Telehealth encompasses a “broader application…of electronic 
communications and information technologies” that is used to 
“support healthcare services.”10 Examples include videoconferencing, 
transmission of images, and remote monitoring of a patient’s vital 
signs.11 

► Health IT facilitates the timely transfer of health information among 
doctors, hospitals, clinics, nurses, patients, and other stakeholders.12 
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Perhaps the most widely known HIT application is the electronic 
health record (“EHR”), which stores an individual patient’s medical 
history—test results, doctor recommendations, medications, etc.—in a 
digital form.  

 
The speed, reach, and efficacy of telemedicine are enhanced by the use of telehealth 
applications and the implementation of a variety of HIT tools like EHRs.13 As such, 
references to “telemedicine” in this paper, unless stated otherwise, will encompass 
telemedicine, telehealth, and other types of technologies that use telecommunications 
networks to deliver interactive healthcare solutions to remote patients. Health IT tools 
will be discussed separately where appropriate.  
 
1.2 Telemedicine & Broadband: An Overview 
 
Broadband is facilitating the development of a number of cutting-edge approaches to 
healthcare, many of which are expected to lead to vast individual and national cost 
savings and to an increase in the availability of quality health solutions. Moreover, 
broadband-enabled telemedicine services are shifting the healthcare paradigm by, 
among other things, enabling in-home care and real-time patient monitoring and 
focusing on disease prevention by enhancing personal wellbeing.14 In addition, these 
services and applications have the potential to: 
 

► Level the playing field between urban and rural medical capabilities, 
ensuring more uniform and enhanced healthcare for all Americans. 

► Drastically reduce healthcare costs by enabling the widespread use of 
EHRs, which could lead to annual cost savings of approximately $80 
billion.15 

► Reduce costly medical errors by implementing solutions like e-
prescribing, which can enhance physician accuracy.16  

► Facilitate more timely and precise diagnoses and treatments of chronic 
diseases.  

► Leverage the global nature of the Internet to find efficiencies in the 
practice of medicine (e.g., outsourcing medical test data for analysis 
and diagnosis; streamlining administrative tasks; etc.). 

► Increase employment in the healthcare sector. One recent study, for 
example, estimates that an investment of $10 billion in HIT in one year 
would create or retain 212,000 U.S. jobs for a year.17 

► Empower individuals to more carefully and effectively manage 
personal and family health decisions. 
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These and other advancements, however, are ultimately dependent on two key factors.  
 
First, telemedicine service providers and consumers must have access to robust 
broadband connections. Policymakers should continue to craft policies that encourage 
further investment, innovation, and deployment of next-generation broadband network 
infrastructure. 
 
Second, policymakers must also modernize a variety of laws and regulations that 
impact the telemedicine sector (e.g., insurance laws, physician licensure, etc.). Without 
amendment, these laws could stall innovation and chill adoption.  
 
1.3 Overview of the Paper 
 
Section 2 provides an introduction to telemedicine and discusses why these tools and 
services are important to healthcare generally and patients specifically. This section 
then analyzes how telemedicine has been transformed by the emergence of digital 
technologies. The rise of the Internet and the increased use of IT tools provided the 
sector with certain lower-cost alternatives for expanding care and decreasing the costs 
of administering healthcare.  
 
Section 3 assesses the impacts of broadband on telemedicine. Broadband enables a 
range of innovative telemedicine tools and services that are currently revolutionizing 
healthcare in the United States. This section highlights how:  
 

► Broadband has increased the range of healthcare across the United 
States; 

► Broadband-enabled telemedicine facilitates in-home care; 

► Broadband-enabled telemedicine further decreases the costs of 
healthcare; and  

► Broadband-enabled telemedicine enhances the care available to 
children, senior citizens, and people with disabilities, among many 
others. 

 
Section 4 analyzes how broadband is currently being utilized by telemedicine 
developers and providers across the country. In particular, this section provides a 
survey of public and private sector efforts that use broadband for the delivery of 
telemedicine services, including an examination of: 
 

► Federal telemedicine grant programs; 

► State-level telemedicine programs that rely upon statewide broadband 
networks; 
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► Public-private and hybrid approaches that combine public resources 
with private sector innovation; and  

► Private-sector entities that are developing and deploying broadband-
enabled telemedicine services in a variety of contexts in order to gauge 
their viability. 

 
These and similar efforts have produced a myriad of services that are of increasing 
value to doctors, patients, hospitals, caregivers, and other stakeholders in the healthcare 
sector. However, even though innovation in the telemedicine arena is thriving, it is still 
a nascent industry with relatively limited availability. Adoption and use of more 
advanced telemedicine services often depends on the availability of broadband or one’s 
proximity to a local telemedicine provider. This section details a number of efforts that 
are using various types of broadband connections in the provision of telemedicine to 
even the most remote parts of the country.  
 
Section 5 discusses the impact that greater broadband availability and technological 
advances will have on telemedicine. The full potential of telemedicine cannot be 
realized without the continued deployment and adoption of advanced broadband 
networks, further innovation of telemedicine devices and applications, and the 
development of network protocols to efficiently and securely transmit these time-
sensitive services.  
 
In the near term, public and private sector stakeholders will continue to deploy more 
widespread telemedicine pilot programs and broadband-enabled prototypes to examine 
the usefulness and effectiveness of these tools. Over the next several years, as devices 
and services become more widely available, telemedicine will further shift the national 
healthcare paradigm by equipping individuals and caregivers with the information and 
tools necessary to enhance personal wellbeing.  
 
Successes in the near term will enable even more robust innovation in the long term, 
much of which will likely revolve around broadband. Indeed, increased utilization of 
broadband and broadband-enabled services by all consumers over the coming decades 
will further transform the healthcare paradigm by pushing healthcare further into the 
home, enabling more individualized treatments, promoting a culture of personal 
wellness and healthcare management, and ultimately producing enormous cost 
savings.   
 
Section 6 articulates a series of recommendations for use by local, state, and federal 
government when crafting policies that seek to encourage continued innovation in the 
telemedicine sector and spur the use and adoption of these services by more consumers. 
The telemedicine sector currently faces a number of hurdles that could potentially slow 
or impede further growth and innovation, including antiquated insurance, tort, and 
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physician licensure laws that do not fully support, recognize, or reimburse for the use of 
cutting-edge telemedicine services.  
 
There are a number of areas, however, where government can and should play a 
constructive role in enabling further experimentation and adoption of broadband-
enabled telemedicine tools. For example, policymakers should continue to adopt laws 
that promote investment in and deployment of cutting-edge broadband infrastructure, 
as these networks will be the primary means for transmitting next-generation 
telemedicine services, tools, and applications.  
 
1.4 Foundational Principles 
 
As discussed throughout this paper, a number of foundational principles should drive 
public policy vis-à-vis telemedicine: 
 

► Broadband enables telemedicine and the delivery of critical healthcare 
services to remote and home-bound patients, facilitates enormous cost 
savings, and empowers individuals by providing them with access to 
critical medical information.  

► Broadband is facilitating the development of a new generation of 
telemedicine tools, services, and devices, which have bolstered 
healthcare in this country and resulted in measurable and significant 
cost savings to providers and patients.  

► Broadband-enabled telemedicine is shifting the healthcare paradigm 
towards more individualized and convenient care by, among other 
things, allowing for more robust in-home health monitoring and 
treatment.  

► An array of public and private sector initiatives is spurring innovation, 
deployment, and use of broadband-enabled telemedicine services 
across the healthcare industry. Government programs that strategically 
subsidize private efforts, like the FCC’s Rural Healthcare Pilot, have 
been particularly effective and represent a viable approach for 
bringing telemedicine services and broadband to every part of the 
country.  

► Opportunities exist for local, state, and federal government to 
implement forward-looking policies that encourage continued 
innovation and use of telemedicine services. These include updating 
antiquated laws related to insurance reimbursement, reining in overly 
expansive tort laws, and modernizing privacy standards.  
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► Substantial investment in next-generation networks is essential in 
order to realize the full range of broadband-enabled telemedicine tools 
and services.  

 
2. AN INTRODUCTION TO TELEMEDICINE: WHY IT MATTERS & THE ROLE 

OF DIGITAL TECHNOLOGIES IN ITS EVOLUTION 
 

In many respects, the telemedicine industry is evolving parallel to the 
telecommunications industry—advances in network infrastructure and technological 
innovation in the latter have transformed the former into a robust, national (and 
increasingly international) sector. The wide availability of broadband is spurring 
investment and innovation across the sector and has positioned broadband-enabled 
telemedicine as a critical component of U.S. healthcare reform. Yet telemedicine, in its 
most basic form, has proven to be an invaluable cog in the modern machine of 
healthcare. 
 
This section focuses on two core elements of modern telemedicine. First, it discusses 
why telemedicine is important. In addition to providing critical medical services to 
rural and remote patients, telemedicine, over many decades, has slowly shifted the 
healthcare paradigm in the United States toward more individualized care. 
Telemedicine originally brought expert healthcare to remote hospitals and clinics; now 
it is pushing further into patients’ homes.  
 
Second, this section examines the evolution of telemedicine and assesses the impacts of 
digital technologies like the Internet and HIT on it. The advent of digital technologies 
has dramatically reduced many of the costs associated with telemedicine services, 
which in turn has spurred adoption and raised the profile of telemedicine among 
patients, doctors, and policymakers.   
 
2.1 Why Telemedicine is Important 
 
Telemedicine first emerged in the United States about fifty years ago,18 although 
experiments using radio and telephone equipment were recorded as early as the dawn 
of the twentieth century.19 The first telemedicine program in the United States was 
housed at the University of Nebraska, where neurological examinations were broadcast 
across campus.20 By 1964, the University had established a telepsychiatry program with 
a mental institution over 100 miles away.21  
 
Today, telemedicine enables an increasingly wide range of services over much longer 
distances, including: 
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► Real-time patient consultations;  

► Remote monitoring of patients’ vital signs and conditions;  

► The storing and forwarding of critical health information for analysis 
and diagnosis (e.g., MRI results) 22; 

► The provision of specialized services over long distances (e.g., 
teledentistry, telepharmacy, and telepsychiatry); and 

► The wide availability of health information to patients and care givers. 
 
Originally, many of these services were transmitted either over the existing telephone 
infrastructure or via satellite. While both were effective in enhancing the scope of 
healthcare, the former quickly became unable to accommodate large amounts of data 
while the latter remained expensive and unreliable.23 However, telemedicine in its most 
basic form—medicine over long distances via telecommunications24—makes available a 
variety of healthcare solutions that would otherwise be unavailable to many rural and 
homebound patients.  
 
Real-world examples regarding the human impact of telemedicine are illustrative when 
assessing the range of care these services can provide. Telemedicine allows pregnant 
women living in remote areas to receive timely prenatal care25 and to deliver babies 
safely. For example, a telemedicine network in Alaska has linked doctors with patients 
about to give birth upwards of 200 miles away in very remote parts of the state.26 
Telemedicine is also being used to monitor senior citizens in order to track their health, 
assess cognitive abilities, enable emergency medical responses should a senior fall or 
fail to get out of bed, and provide remote family members with peace of mind that their 
loved ones are receiving proper care.27 Other real-world examples of the impacts of 
telemedicine services are discussed throughout this paper (see Case Study 2). 
 
Telemedicine has thus become a key component of modern healthcare. It has helped to 
equalize access to expert medical services and continues to reshape the paradigm for 
patient care in the United States. Over the last decade, the reach and power of 
telemedicine has been further augmented by the rise of a number of digital 
technologies, including the Internet, HIT, and broadband. Each has had a distinct and 
measurable impact on telemedicine specifically and healthcare generally.  
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CASE STUDY 1 
The Case of Grandma Helen, as told by her Grandson 

 
My grandmother, Helen, is 94 and lives in Connecticut. Her closest relatives live at least two hours 
away. I am her primary caregiver and live three hours away. As her health has begun to fail, she has 
become increasingly isolated. In November, while on the way to visit the eye doctor, she fell and 
broke her shoulder. I made several trips to visit with her and was involved in her discharge 
planning, an experience that turned out to be an eye-opener regarding the current healthcare system.  
 
Until her surgery, Grandma Helen lived a very independent life. Thus, one of my family’s challenges 
was figuring out how she would be able to stay in her house and live as independently as possible 
for as long as possible. Like many other seniors, the longer she stays active at home, the less 
dependent she is on expensive nursing homes or in-patient hospital services. The discharge planning 
helped me realize how overly complicated and antiquated the healthcare system is. As someone who 
works in the tech industry, I know that many of these decisions could be made much simpler and 
care made much more effective through the use of new technologies and services.  
 
Having observed a telemedicine trial using dial-up Internet service approximately ten years ago, I 
am aware of many solutions that could make my grandmother’s life, and my life as her caretaker, 
infinitely easier. During that trial we connected a camera and diagnostic equipment like a 
stethoscope to a laptop to study the efficacy of doing remote home nurse visits for patients with 
congestive heart failure. We concluded that the equipment provided reliable results and observed 
that many elderly patients took rather easily to the technology.  
 
In light of these experiences, I began to sort through my grandmother’s discharge planning and 
assumed that, after ten years, the healthcare industry had evolved to include the use of cutting-edge 
technologies that would make caring for Grandma Helen and coordinating her healthcare easier. 
Indeed, with broadband readily available, great progress must have been made in making advanced 
care solutions widely accessible. Unfortunately, my experience proved me wrong. Even though our 
country has undergone a technological revolution, a number of legal and policy obstacles and still 
exist, preventing many people, like my grandmother, from fully realizing the benefits of these 
cutting-edge services.  
 
Indeed, my grandmother could benefit from a number of broadband-enabled telemedicine solutions. 
For example, electronic health records would allow my grandmother’s five doctors to coordinate 
care. Telemedicine visits would allow Grandma Helen to participate in routine doctor visits from 
the comfort of her home, rather than having to navigate the unreliable and physically taxing public 
transportation system. Wireless sensors installed on the doors to my grandmother’s refrigerator and 
medicine cabinet would allow caregivers to assess whether she was eating and taking her 
medications. Sensors installed on her walker could measure pressure and movement, allowing her 
physician to know if she begins to favor one side of her body. Digital locks, which can be unlocked 
using a cell phone, would allow me to remotely monitor access to my grandmother’s house.  
 
These and other solutions, many of which are enabled by broadband, are increasingly available and, 
in my grandmother’s case, could enhance care and decrease costs.  



 
 
THE IMPACT OF BROADBAND ON TELEMEDICINE                                    

10 

2.2 The Emergence of Digital Technologies & Their Impacts on 
Telemedicine  

 
Digital technologies have had three primary impacts on telemedicine. First, unlike their 
analog predecessors, digital technologies have allowed for the efficient and fast 
transmission of large amounts of data over long distances, thus enhancing the speed 
and scope of telemedicine. Second, digitizing information greatly enhances sending, 
receiving, managing, and storing data.  Third, the widespread adoption and 
implementation of these technologies have led to dramatic cost savings.  
 
This section discusses the impacts on telemedicine of two core digital technologies—the 
Internet and HIT.  
 

2.2.1 The Internet: Facilitating Digital Transfers of 
Health Information & the Delivery of Health 
Services 

 
The Internet has enhanced the effectiveness and range of telemedicine services because 
of the way in which it transmits data. Information is sent over the Internet using a 
technique called “packet switching,” which operates by breaking data down into small 
bits, sending them out across the Web via a number of different routes, and 
reassembling them on the other end. This method of transmission, along with a variety 
of digital compression techniques, has greatly enhanced the scope of telemedicine by 
allowing for the faster transmission of large data files at relatively lower costs. In 
particular, the Internet has had two key impacts on the telemedicine sector.  
 
First, as the Internet exploded in popularity, increasing amounts of information began 
to migrate online. Consumers quickly became better informed about health issues and 
more attuned to the universe of healthcare options. Indeed, by 2000, more than half of 
all Internet users had used the Web to obtain medical or health information.28 That 
number rose to 75 percent by the end of 2007.29 
 
Second, consumers eventually began to demand more of their Internet connections—
faster upload and download speeds, more reliability, and cheaper prices—which 
spurred innovation at the network level. Even though commercial Internet offerings 
were initially limited to slower dial-up connections, dedicated point-to-point digital 
data lines were available to businesses throughout the 1980s and 1990s. These types of 
lines, which included T1 lines, however, were very expensive and often only used by 
large hospitals or other well-funded entities. Yet, more often than not, these land-based 
networks were more affordable than the satellite technology that was initially used to 
provide telemedicine services over long distances.  
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 2.2.2 Health Information Technology: Streamlining the 
Administration of Healthcare 

 
Concomitant with the evolution of the Internet, hospitals and medical practitioners 
began to upgrade their internal data management systems with more efficient health 
information technologies. The first generation of HIT streamlined data management, 
enhanced back-office functions like billing, and allowed for a more comprehensive 
approach to medical data. Next-generation HIT services, like electronic health records  
(discussed in more detail below), leverage broadband networks to further enhance 
efficiency, extending the initial HIT model beyond caregivers and providing patients 
with easy access to personal health information. Many current HIT systems also 
facilitate better communication among healthcare providers, which in turn allows 
doctors to provide their patients with more comprehensive care.30  
 
The adoption of HIT protocols and practices also cut administrative costs and promoted 
a culture of technological adoption in hospitals. In 2003, the GAO studied the impact of 
HIT adoption in 10 healthcare sites across the country. In its report to Congress, the 
GAO concluded that cost savings associated with HIT adoption were significant and 
had an impact on 13 different areas of a hospital’s operation, from creating efficiencies 
in data management to savings realized in the transition from paper to electronic data.31 
Adoption of HIT was robust in the 1990s and early 2000s, and in 2005 the American 
Health Information Community, a federal advisory body, was chartered to make 
recommendations to the Secretary of the U.S. Department of Health and Human 
Services (“HHS”) on how to further accelerate the adoption of HIT.32 By 2006, 46 
percent of community hospitals reported moderate or high use of HIT, compared to 37 
percent in 2005.33   
 
Anecdotal evidence supports the view held among a growing number of practitioners 
that these types of systems have a real, measurable, and substantial impact on 
patients.34 
 
2.3 Conclusions  
 
Whereas early telemedicine developers and providers relied primarily on basic 
transmission techniques like ISDN (see Case Study 2), the transition to digital networks 
and the use of digital tools like IT and the Internet enhanced existing service offerings 
(e.g., remote two-way video consultations) and spurred further innovation (e.g., the 
ability to transfer high-resolution photos and test results at much greater speeds). 
Moreover, as telemedicine services became more complex and effective, hospitals and 
other healthcare providers augmented these gains by adopting new IT technologies to 
reduce costs and streamline data management. HIT adoption and spending continues to 
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increase as next generation services like EHRs become more popular among 
practitioners35 and politicians.36  
 

  

 
3. KEY IMPACTS OF BROADBAND ON TELEMEDICINE 
 

In 1999, the FCC observed that broadband access to the Internet was poised to 
“meaningfully improve [the Nation’s]…healthcare services.”37 Moreover, the FCC 
found that demand for broadband was significant and that service providers were 
responding to increased demand by investing billions of dollars in their networks to 
provide more robust service.38 As a result, during the late 1990s and early 2000s, first-
generation broadband technologies like DSL and cable modem service were deployed 
across large parts of the United States. By the end of 2007, there were over 121 million 
broadband subscribers in the United States,39 up from just 6.7 million at the end of 
2000.40  
 
High-speed data networks have played a key role in the innovation and mainstream 
adoption of more robust telemedicine applications. Recently, the HHS recognized how 

CASE STUDY 2 
The University of Virginia’s Office of Telemedicine 

 
Established in 1993, the University of Virginia’s (“UVA”) Office of Telemedicine 
(www.healthsystem.virginia.edu/internet/telemedicine/home.cfm) has consistently 
been at the forefront of telemedicine. Eugene Sullivan, the Office’s Director, explains 
that the program was initially launched to demonstrate the general viability of 
telemedicine. The first demonstration was the establishment of a fiber-optic 
telemedicine link between UVA, Walter Reade Medical Center, and an Army base in 
Georgia. The success of this demo led to the launch of UVA’s “civilian” telemedicine 
program in 1996. However, at that time in Virginia, fiber-optic networks were scarce, 
Sullivan recalls, which meant that most telemedicine links were established via ISDN 
technology. ISDN uses the telephone network to transmit data at speeds comparable 
to that of a dial-up modem. The advent of broadband had an enormous impact on the 
UVA program.  

 
The arrival of broadband enhanced existing applications like teleconsultations and 
spurred critical new innovations like UVA’s telestroke program—the Virginia Acute 
Stroke Telehealth network. This service allows for remote and rapid diagnoses of 
strokes, which enables quicker and more effective treatment. Thanks to broadband, 
telemedicine has “turned the corner,” according to Sullivan. Demand for telemedicine 
continues to increase as programs like UVA’s continue to provide innovative and 
lifesaving services to patients in every corner of the state. 
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important broadband will be to the continued growth of telemedicine and to the 
implementation of more robust HIT systems.41 In particular, HHS observed that 
broadband-enabled telemedicine programs “improve patient access to care over great distances, 
which can reduce costs from unnecessary travel, enhance chronic illness management, and 
improve health outcomes by facilitating regular and preventive care.”42 Moreover, the 
deployment of even faster next-generation broadband networks will enable, among 
many other things, the faster transmission of very large image files and additional 
bandwidth-intensive applications like telesurgery43 and make available a wide variety 
of health services and treatments in the home (see Section 5.1).    
 
As a result of competition among broadband providers, wide availability, and robust 
network architecture, broadband is an affordable and critical tool for patients, care 
givers, and innovators in the telemedicine sector. While Section 4 will discuss a number 
of individual approaches to using broadband in telemedicine and highlight the 
successes of telemedicine programs from across the country, this section discusses how 
broadband has influenced the development and use of telemedicine services and 
impacted the U.S. healthcare sector (see Snapshot 1 for an overview).  

 
3.1 Broadband Increases the Range of and Access to Telemedicine  
 
The availability of robust broadband technology has increased the speed of healthcare 
and expanded the geographic availability of telemedicine applications like 

SNAPSHOT 1 
An Overview of Broadband’s Impacts on Telemedicine 

 
 

Increases the Range of 
Telemedicine 

 

Facilitates In-Home 
Care 

 

Decreases Costs 
Enhances Care for 

Children, Seniors & 
People w/ Disabilities 

 Broadband-enabled 
telemedicine tools 
extend the range of 
healthcare to rural 
and unserved parts of 
the country. 

 Telemedicine tools 
assist in leveling the 
playing field vis-à-vis 
quality of care across 
all demographics and 
geographies. 

 
 

 The wide availability 
and increasing 
affordability of 
broadband enables 
the use of effective in-
home diagnostic, 
monitoring, and 
treatment services. 

 Seniors in particular 
will benefit from 
these tools by having 
the ability to receive 
more care at home.   

 Broadband enhances 
the use of EHRs, 
which can lead to 
annual savings of $80 
billion. 

 Early disease 
detection via these 
tools can save billions 
of dollars. 

 Telemedicine reduces 
costly medical errors 
and decreases 
unnecessary patient 
travel. 

 Broadband-enabled 
telemedicine provides 
effective and 
affordable care to 
rural and low-income 
children. 

 Tools and services 
have been crafted for 
use by senior citizens 
and people with 
disabilities, leading to 
vast savings.  
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teleconsultations, teleradiology, and remote monitoring.44 Further deployment of 
broadband networks will continue to extend the range of many telemedicine services. 
Examples of how broadband impacts the range of telemedicine include: 
 

► Telemedicine allows patients who live in remote parts of the country or who 
are physically unable to travel long distances to receive quality healthcare, 
often via real-time broadband-enabled services like videoconferencing. 
Whereas in the past these types of patients would have to either delay 
treatment or risk traveling long distance to consult with a specialist, 
broadband-enabled telemedicine services provide fast, reliable, 
effective, and convenient healthcare to patients regardless of 
geographic location.  

► Broadband also allows telemedicine providers to leverage the global nature of 
the Internet and outsource critical medical data to specialists for diagnoses. 
For example, teleradiology is increasingly popular in rural areas like 
Alaska, where local healthcare providers send x-rays via email to 
colleagues in other states or other countries. Indeed, over the past few 
years increasing amounts of radiological data have been outsourced to 
doctors in India for review and diagnosis.45  While this and other types 
of “outsourced” medicine have been somewhat controversial,46 these 
efforts produce synergies that maximize the readily available talents of 
those who live in distant places by using broadband connections and 
decrease costs for patients and doctors in the United States. 

 
In particular, rural patients, who generally have more limited access to quality 
healthcare, advanced medical equipment, and specialists than non-rural patients, have 
benefited greatly from broadband-enabled telemedicine.  Telemedicine was initially 
developed to link rural patients with larger hospitals and clinics in order to narrow this 
gap; broadband has further enhanced the scope and quality of services available to rural 
patients in their immediate geographic area. In particular, broadband helps to:  
 

► Reduce the number of physicians needed in rural areas by setting up facilities 
where patients can be seen by their doctors remotely or consult with a 
specialist based in an urban center. Broadband helps to make up for a 
dearth of physicians who practice in rural areas. Indeed, a 2005 study 
found that only three percent of medical students expressed a desire to 
work in rural areas.47 

► Provide physicians with the opportunity to continue their medical education 
via chat groups, videoconferencing, and Internet-based continuing education 
programs based in urban healthcare facilities. For example, the 
Telemedicine Program at Texas Tech University offers a number of 
distance learning opportunities for healthcare providers throughout 
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the state of Texas. One class, Telemedicine 101, introduces patients and 
doctors to the concept of remote healthcare and encourages healthcare 
providers to assess whether they need to implement such services in 
their towns.48 These types of programs allow rural doctors and 
patients to stay abreast of new developments in the field of medicine 
and telemedicine.  

► Level the playing field between urban and rural medical capabilities. 
Broadband-enabled telemedicine helps to ensure more uniform and 
enhanced healthcare for all Americans.49 High-capacity broadband not 
only reduces the cost of healthcare, it also improves the quality of care 
and the quality of life of those not located near advanced facilities. 

 
3.2 Broadband Facilitates In-Home Care 
 
The wide availability and increasing affordability of broadband enables the use of 
effective in-home diagnostic, monitoring, and treatment services. Current in-home 
techniques are being used by small groups of patients, many of whom are seniors. 
However, in the long-term such in-home services will likely become commonplace (see 
Section 5.3). In the interim, these services, in combination with other approaches 
outlined below, will further shift the healthcare paradigm towards more individualized 
care and disease prevention. 
 
Examples of broadband-enabled in-home services include:  
 

► Remote Monitoring Generally. This technique encompasses a wide range 
of tools and services, including the use of sensors to record movements 
(see section 4.3.2) and the use of wireless devices to monitor vital signs 
and symptoms (e.g., glucose levels50). A recent study estimated that “a 
full embrace of remote monitoring alone could reduce healthcare 
expenditures by a net of $197 billion (in constant 2008 dollars) over the 
next 25 years with the adoption of policies that reduce barriers and 
accelerate the use of remote monitoring technologies.”51 

► Remote Monitoring for Senior Citizens. Remote monitoring systems hold 
much immediate promise for senior citizens. Indeed, one study 
projects the market for monitoring services will become a $2 billion per 
year industry by 2010.52 The same study estimated that 3.4 million 
seniors will be using networked sensor applications to monitor and 
improve their health by 2012.53  

► In-Home Chronic Disease Management. In 2002, the Veterans Association 
found that in-home chronic disease management tools (e.g., 
teleconsultations, remote diabetes monitoring) resulted in 40 percent 



 
 
THE IMPACT OF BROADBAND ON TELEMEDICINE                                    

16 

fewer emergency room visits and a 63 percent reduction in hospital 
admissions.54  

► In-Home Telecardiology. A recent trial involving patients with various 
heart-related ailments found that in-home monitoring devices were 
effective and popular among both care providers and patients. In 
particular, one study estimated that broadband-enabled real-time 
video consultations could replace upwards of 45 percent of in-person 
visits regarding heart-related matters.55 

► Telenursing to Augment In-Home Care. A number of organizations are 
leveraging the ubiquity of low-cost telemedicine tools to enhance their 
offerings and to meet greater demand. For example, in 2007 the 
Visiting Nurse Service of New York launched a program to equip 
those patients at risk of being re-hospitalized with in-home equipment 
to monitor vital signs in the hope of decreasing the number of 
unplanned or unnecessary hospitalizations.56 

 
3.3 Broadband-Enabled Telemedicine Further Decreases Healthcare 

Costs   
 
Broadband-enabled telemedicine and other advanced health technologies (e.g., EHRs) 
have produced measurable healthcare cost savings and increased efficiency through 
more effective treatment of chronic diseases and streamlined internal processes.57 
Examples include:  
 

► Telemedicine produces cost savings by decreasing the amount of travel 
required by a patient or a doctor. If a patient requires medical services 
that are not being provided locally, telemedicine services like real-time 
remote consultations via broadband allow the patient to save time and 
money otherwise spent in the car or on gasoline.58 Cost savings flow 
from money saved on not having to travel long distances and on the 
time saved from not having to take time off from work.59 For example, 
one study estimates that telemedicine “could save the U.S. healthcare 
system $4.28 billion [annually] just from reducing transfers of patients 
from one location, such as a nursing home for medical exams at 
hospitals, physicians’ offices, or other caregiver locations.”60  

► Telemedicine increases accessibility to specialists, which allows for more 
efficient diagnosis and treatment.61 Leveraging the expertise and 
experience of a specialist often leads to more successful and effective 
treatments.62  

► Early disease detection is more prevalent via telemedicine. For example, a 
number of in-home monitoring systems are being tested to detect the 
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early onset of cognitive diseases like Alzheimer’s.63 Treating these 
types of diseases “costs the United States more than $148 billion 
annually in Medicaid and Medicare services and in indirect costs to 
businesses that employ [Alzheimer’s] and dementia caregivers.”64 Yet 
it is estimated that the early “interventions that could delay the onset 
of Alzheimer’s disease by as little as one year would reduce prevalence 
of the disease by 12 million fewer cases in 2050,” which could lead to 
dramatic cost savings for this disease alone.65  

► Telemedicine reduces the need for costly physician involvement, which can 
be adequately replaced, in many cases, by nurse practitioners and 
physician assistants.66 These types of healthcare providers can provide 
effective treatment for a wide range of ailments and can augment their 
skills and knowledge by using various services provided via a 
telemedicine network. 

► Cost savings result from using broadband for the continuing education of 
healthcare providers. Rural healthcare facilities “often have to pay 
transportation, hotel, and per diem for out-of-area continuing 
education for professional personnel.”67 Broadband-enabled 
educational opportunities decrease or eliminate many of these costs by 
allowing providers to participate in these classes remotely.  

► Commercially-available broadband connections oftentimes represent a much 
more affordable option for delivering telemedicine services than older, 
less reliable, and more costly alternatives (see Case Study 3).  

CASE STUDY 3 
The Telemedicine Program at Texas Tech University 

 

Based in a rural part of Texas, Texas Tech University has quickly emerged as a leading 
provider of telemedicine services in the state. Launched in 1989 to link four campuses of the 
Health Sciences Center located in Lubbock, Amarillo, Odessa, and El Paso, the Telemedicine 
Program at Texas Tech (www.ttuhsc.edu/telemedicine) currently supports a broad range of 
services in rural areas, correctional institutions, and assisted living communities.  
 

Debbie Voyles, Director of the Telemedicine Program at Texas Tech’s University Health 
Sciences Center, observes that technology costs have played a major role in the level and type 
of services provided by the program over the past 18 years.  Initially, “all services were 
provided via satellite,” explains Voyles. “We have areas that are very remote and this was the 
only way to reach those rural communities.”  
 

In 1999, the program was able to convert from satellite to faster T1 lines, which allowed for 
tremendous savings ($20,000 per year compared to $150,000 per year).  Currently, the program 
is in the process of rolling out DSL-based programs. DSL, which is widely available, will lower 
their monthly bill from $300 to $90 without losing quality of service. 
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3.4 Broadband-Enabled Telemedicine Enhances Healthcare for Children, 
Seniors, and People with Disabilities  

 
Broadband-enabled telemedicine services and applications hold much promise for 
those segments of the population that oftentimes are unable to obtain adequate 
healthcare on their own.   
 
Children, particularly those living in low-income or rural areas of the country, stand to 
benefit greatly from enhanced telemedicine services. In particular: 
 

► The number of pediatricians in rural parts of the United States remains 
low relative to the percentage of the population that lives in these 
areas. A 2001 study found that only 8 percent of pediatricians are 
located in rural parts of the country.68 Telemedicine allows specialists 
and other medical professionals to establish a local presence via 
broadband without having to physically relocate their practice. 

► Nationwide, nearly 14 percent of children have a “special healthcare 
need,” which means they are at risk of developing a wide range of 
conditions and require healthcare above and beyond that of other 
children their age.69 Telemedicine increases the availability of quality 
healthcare for these children.70 

► Additional broadband-enabled telemedicine services available to 
children include remote dental exams,71 vision screening,72 and mental 
health tracking.73 

 
Senior citizens and people with disabilities also stand to benefit greatly from 
broadband-enabled healthcare services. Seniors currently account for 12 percent of the 
population.74 The total number of seniors is poised to double by 2050.75 Moreover, there 
are currently over 50 million people with disabilities living in the United States, many 
of whom are older.76 Healthcare costs for seniors and people with disabilities are 
expected to increase dramatically in the coming years. Broadband-enabled telemedicine 
applications will help to contain costs while improving care. For example:  
 

► It has been estimated that broadband-based health resources can save 
approximately $927 billion in healthcare costs for seniors and people 
with disabilities over the 25-year period between 2005 and 2030.77 

► In-home monitoring systems will allow seniors to receive critical 
services at home, which will greatly decrease reliance on nursing 
homes and other caregivers.78 In addition, such systems enable more 
effective and individualized care for people with a variety of 
disabilities. 
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► Increased use of broadband among seniors and people with disabilities 
allows them to access health websites and other critical tools that will 
enable them to stay abreast of current treatments, options, drugs, and 
other pertinent information.79 

► Broadband facilitates efforts by seniors and people with disabilities to 
stay in touch with family, friends, and community, and to participate 
in an array of activities, all of which may decrease debilitating 
symptoms of depression and sustain mental acuity.80 

 
3.5  Conclusions 
 
The reach and efficacy of telemedicine was enhanced by digital technologies like the 
Internet and HIT, and has thrived in the broadband era. Broadband-enabled 
telemedicine holds much promise and has already had a profound impact on rural 
patients, children, and seniors, among others.  
 
The full potential of telemedicine will not be realized without wider broadband 
deployment and adoption. As such, government must continue to implement policies 
that encourage further investment in and innovation of broadband networks and 
broadband-enabled telemedicine applications. To this end, policies that facilitate and 
support various public and private telemedicine efforts by, among other things, funding 
pilot projects and otherwise creating incentives for the deployment of these services to 
rural and unserved parts of the country are essential to fostering a robust telemedicine 
sector and to continuing the transformation of the U.S. healthcare sector.  
 
4. THE ROLE OF BROADBAND IN THE CURRENT TELEMEDICINE SECTOR: A 

SURVEY OF PUBLIC & PRIVATE APPROACHES 
 

Broadband has become an essential feature of innovation in the telemedicine sector by 
facilitating the development and deployment of a growing number of cutting-edge tools 
and services. Innovators across the sector have ready access to a robust broadband 
infrastructure that is characterized by rapidly expanding bandwidth and consistently 
lower access prices. As a result, broadband-enabled telemedicine services and 
applications have led to healthcare cost savings, more expansive medical services, and 
efficiencies in the management of critical healthcare data.  
 
Yet, despite these many advances, the telemedicine sector remains, in many respects, a 
niche industry with a primarily rural focus. As this section details, a significant portion 
of federal and state telemedicine funding supports programs, pilot projects, and other 
initiatives that are deployed to remote parts of the country. In particular, funding is 
being used to encourage the build out of advanced broadband architecture across states, 
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creating large networks of telemedicine providers and users that link rural patients with 
urban facilities and doctors. However, as these networks become more robust, the 
telemedicine services provided over them will become more attractive, affordable, and 
useful to non-rural users. Similarly, as more individuals adopt broadband81 and 
understand its role in enabling the delivery of advanced telemedicine services, demand 
for these services will increase across all demographics and geographies.   
 
This section provides a survey of the broad range of telemedicine efforts that are being 
pursued across the country, at every level of government, and by both public and 
private sector entities. In particular, this section focuses on: 
 

► Federal telemedicine grant initiatives; 

► State-level telemedicine programs that leverage statewide broadband 
networks; 

► Public-private and hybrid approaches that combine public resources 
with private sector innovation; and  

► Private-sector entities that are developing and deploying broadband-
enabled telemedicine services in a variety of ways in order gather key 
data regarding efficacy and value. 

 
4.1 Federal Efforts 
 
The federal government has consistently played an active role in spurring innovation 
and use of telemedicine services. Over the past few decades, the federal government has 
allotted hundreds of millions of dollars to a variety of agencies and programs that 
support state and local telemedicine initiatives.82 Three of these efforts are examined:  
 

► The FCC Rural Healthcare Pilot Program; 

► The Office of Health IT Adoption, based in the U.S. Department of 
Health & Human Services; and 

► The Department of Agriculture’s Rural Development 
Telecommunications Program.  

 
Each of these programs recognizes the critical role that broadband plays in the delivery 
of advanced telemedicine services and actively encourages the deployment and use of 
high-speed networks in order to expand their reach.  

 
 
 
 
 



 
 
THE IMPACT OF BROADBAND ON TELEMEDICINE                                    

21 

 4.1.1  FCC Rural Healthcare Pilot Program  
 
Launched in November 2007, the FCC’s Rural Healthcare Pilot Program is designed to 
facilitate the creation of a nationwide broadband network dedicated to “healthcare, 
connecting public and private non-profit healthcare providers in rural and urban 
locations.”83 Under this pilot project, “selected participants [are] eligible for universal 
service funding to support up to 85 percent of the costs associated with the construction 
of state or regional broadband healthcare networks and with the advanced 
telecommunications and information services provided over those networks.”84 The 
goal of this program is to “bring the benefits of telehealth and telemedicine to areas 
where the need for these benefits is most acute; allow patients to access critically needed 
specialists in a variety of practices; and enhance the healthcare community’s ability to 
provide a rapid and coordinated response in the event of a national healthcare crisis.”85 
Total funding for the program is approximately $417 million over three years.86 
 
This initiative will have two immediate effects. First, it will spur the development and 
deployment of statewide broadband networks dedicated to facilitating the delivery of 
broadband-enabled telemedicine applications.87 These systems can also be used to create a 
robust healthcare network among hospitals, clinics, and other care providers within the state and 
among different states in a region (see Case Study 4).  
 

CASE STUDY 4 
The Illinois Rural Health Network 

 
The Illinois Rural HealthNet (“IRHN”) (www.niu.edu/irhn) is a high-speed, fiber-
optic broadband network connecting rural Illinois hospitals with specialists at larger 
facilities throughout the state and nation. The IRHN will receive $21 million over 
three years from the FCC’s Rural Healthcare Pilot Program to build and maintain this 
network.  
 
A unique feature of IRHN is that it is also part of the Regional Development Institute 
(“RDI”) at Northern Illinois University. RDI seeks to improve regional economic 
development and develop best practices across a wide array of issues, including 
energy, education, and healthcare. In its first phase, the RDI will help to connect 88 
rural communities to the IRHN network by 2010. Currently, the IRHN supports over 
200 hospitals, including 80 located in rural areas and 52 Critical Access Hospitals. 
IRHN is also exploring the feasibility of using point-to-point wireless systems to 
expand its footprint.  
 
According to Alan Kraus, Executive Director of the Broadband Development Group 
at the RDI, broadband is a “game changer.” “What we’re doing is a state-wide effort,” 
says Kraus. “We looked at being able to put broadband at the center of healthcare 
development because we see it as an enabler, changing how people do things.” 
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Second, quality healthcare will be increasingly available to patients regardless of geographic 
location or socioeconomic background. Services initially aimed at rural users will eventually 
be used by non-rural users as the convenience, effectiveness, and value of these services 
become more well-known.  
 
The FCC’s pilot program will increase the availability and use of broadband-enabled 
telemedicine services, spur further innovation and demand among patients across 
entire states, and drive the telemedicine sector towards becoming accepted as a 
mainstream healthcare alternative.  
  
 4.1.2  Office of Health IT Adoption  
 
Housed within the U.S. Department of Health and Human Services, the Office of Health 
IT Adoption promotes the adoption and implementation of interoperable information 
technologies that seek to streamline the administrative functions of healthcare providers 
and make health information more widely available and accessible to patients, doctors, 
and other healthcare providers.88 These efforts stem, in part, from a Presidential 
Executive Order issued in 2004 that created the position of National Coordinator for 
Health IT in order to “provide leadership for the development and nationwide 
implementation of an interoperable HIT infrastructure to improve the quality and 
efficiency of healthcare.”89 
 
Broadband plays a key role in facilitating the flow of medical information over HIT 
systems (see Snapshot 2). Indeed, according to HHS, “these connected systems are the 
future of safer, more affordable healthcare in America, and they depend on broadband 

access. By enabling 
rapid exchange of large 
amounts of data, 
broadband has become 
a critical component of 
robust health IT 
systems.”90 The 
implementation of a 
robust HIT policy will 
complement and 
enhance advanced 
telemedicine service by 
providing ready access 
to critical health 
information. A key 
component of this 
policy is the adoption of 
EHRs.91  

SNAPSHOT 2 
Broadband-Enabled Health IT Enhances Telemedicine  

 
Dr. Karen Bell, Director of the Office of Health IT Adoption 
at HHS, sees the adoption of technologies like EHRs as an 
essential precursor to more robust innovation and 
deployment of telemedicine.  
 
“In order to capture, store, and transmit critical health 
information, you need a broadband connection,” says Bell. 
Her office foresees the entire infrastructure of health IT 
moving toward “virtual care,” which allows for the real-
time provision of lifesaving healthcare services. These and 
other advanced telemedicine applications are dependent on 
the wide availability and adoption of broadband by 
hospitals, doctors, and patients.  
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An EHR is an individual patient's digitized medical record.  In 2006, 68 percent of 
hospitals reported at least limited implementation of EHRs, but only 11 percent 
reported full implementation.92 Even fewer individual doctors have fully adopted 
EHRs. According to HHS, only four percent of physicians have adopted fully functional 
EHR systems.93 However, the vast majority of doctors who use EHRs say they have 
helped improve the quality and timeliness of care.94 Another study among radiologists 
found that “62 percent cite [lack of consistent] access to patient medical records as an 
impediment to their work and 96 percent agreed or strongly agreed that this problem 
creates medical risks for patients.”95  
 
Oftentimes, physicians are reluctant to adopt these types of advanced telemedicine 
applications because of the high fixed costs associated with them.96 As discussed in 
more detail in Section 6, there are a number of insurance and regulatory reforms that could be 
implemented in order to create incentives for using these services. In addition, both the federal 
government and individual states are experimenting with ways to increase the adoption 
and use of EHRs. In June 2008, for example, the federal government announced a $150 
million Medicare pilot program that will offer doctors in 12 cities and states (1,200 small 
practices in total) across the U.S. funding to move from paper to EHRs.97 This program 
is part of a broader plan by HHS to reach the goal set forth in the Executive Order of 
providing U.S. residents with access to EHRs by 2014.  In New York City, the local 
Department of Health recently launched a $60 million pilot that compensates 
participating doctors who adopt and use EHRs.98 The city’s goal is to aggregate patient 
data for the purposes of tracking disease and other macro-trends.99 

 
 4.1.3 U.S. Department of Agriculture Rural Development 

Telecommunications Program 
 
The United States Department of Agriculture’s (“USDA”) Rural Development 
Telecommunications Program provides funding for a wide range of rural initiatives that 
seek to enhance rural life.100  Since 2001, this program has invested more than $76 
billion to spur growth in home ownership, encourage business development, and 
deploy critical community and technology infrastructure.101  A key component of the 
Program is the grants it provides to telemedicine providers. In 2008, USDA Rural 
Development provided over $28 million in funding for distance learning and 
telemedicine organizations, many of which leverage high-speed broadband connections 
to provide enhanced services to the underserved across the country.102 
 
4.2 State & University Programs 
 
States and state-focused initiatives are also playing a key role in spurring the 
deployment and use of broadband-enabled telemedicine services by providing funding 
and other support for innovative initiatives. For example, in March 2008, New York 
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awarded $105 million in grants to 19 community-based HIT projects designed to 
promote the use of EHRs throughout the state.103 These systems will “ensure that 
clinical information is in the hands of clinicians and their patients to help guide medical 
decisions and support the delivery of more coordinated, patient-centered care.”104 
Similarly, in August 2008, Massachusetts enacted a law that will “promote cost 
containment, transparency and efficiency in the delivery of quality healthcare” by 
making available $25 million per year to assist in the transition to statewide electronic 
recordkeeping for health records by 2015. 105 
 
Similar efforts have been observed in nearly every state across the country. This section 
examines the efforts of four states—Alaska, California, Oklahoma, and Texas. Each state 
promotes the use of broadband-enabled telemedicine services by implementing a 
carefully tailored, state-specific strategy for the deployment of these services. The 
following discussion underscores the fact that the most effective strategies are those that 
leverage readily available academic, medical, and technological expertise.  

 
 4.2.1 Alaska  
 
One of the most rural and sparsely populated states in the union, Alaska is by necessity 
home to an array of approaches that use broadband to deliver vital telemedicine 
services. Indeed, a number of unique programs have been developed over the past 
decade, providing much of the state with critical and effective healthcare. 
 
For example, the Alaska Native Tribal Health Consortium (“ANTHC”), a “non-profit 
health organization owned and managed by Alaska Native tribal governments and 
their regional health organizations,”106 was recently awarded over $9 million under the 
FCC’s Rural Healthcare Pilot Program.107 Broadband plays a key role in ANTHC’s 
telemedicine program. For example, broadband enables videoconferencing, which 
allows for remote consultations in many parts of Alaska that are isolated or difficult to 
travel through. These types of services have been successful in the state. According to 
ANTHC’s 2007 Annual Report, 68 percent of its telehealth cases prevented unnecessary patient 
travel, while in eight percent of telehealth assessments doctors were able to diagnose serious 
ailments in their early stages, preventing further complications.108 
 
Another innovator in the state is the Yukon-Kuskokwim Health Corporation (“YKHC”). 
YKHC administers a “comprehensive healthcare delivery system for 50 rural 
communities in southwest Alaska.”109 According to recent testimony before the Senate 
Commerce Committee, YKHC’s CEO Gene Peltola observed that “broadband 
deployment has transformed the delivery of healthcare services” throughout the 
southwest region of Alaska where YKHC operates.110 YKHC uses a terrestrial 
microwave broadband network to transmit its telemedicine services.111 Among many 
other services provided over this system, YKHC uses its broadband network to 
outsource radiological data to Dayton, Ohio for diagnosis.112 
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 4.2.2 California  
 
In 2006, California Governor Arnold Schwarzenegger signed two Executive Orders that 
sought to spur the deployment and use of broadband for telemedicine purposes. The 
first was the Health Information Technology Executive Order, which allocated up to 
$240 million for the “implementation of a mix of public/private financing alternatives 
to facilitate rapid adoption and sustainability of HIT for hospitals, physician groups, 
physicians, and other healthcare providers.”113 The second was the Broadband 
Executive Order, which established a statewide Broadband Task Force to examine best 
practices for bringing broadband to all residents and to determine which types of 
services could be offered via these networks.114  
 
In January 2008, the Broadband Task Force released its findings regarding the 
availability of broadband in the state and made a number of recommendations for using 
broadband to deliver critical public services. One of the recommendations was to create 
a statewide e-health network that would provide “Californians with electronic access to 
health services and health-related information [to] assist in preventing disease, 
promoting health and wellness, simplifying access to health coverage, and reducing 
healthcare costs.”115 This program would supplement the California Telehealth 
Network, which recently received $22 million over three years from the FCC’s Rural 
Healthcare Pilot Program.116 
 
Universities located throughout the state also contribute to the deployment of 
broadband-enabled telemedicine services. For example, the University of California, 
Davis has established a program that uses broadband videoconferencing to provide 
rural hospitals with pediatric expertise. Over the past seven years, physicians have 
participated in over 200 remote consultations, many of which come during time-
sensitive trauma situations.117 But for a broadband connection, such efforts would not 
be possible. 

 
 4.2.3 Oklahoma  
 
Many of the telemedicine services in Oklahoma originate from or flow through its 
universities, particularly Oklahoma State University (“OSU”). Over the past several 
years, OSU has developed a robust series of complementary telemedicine programs that 
provide advanced healthcare services to nearly every corner of the state. One of the 
primary centers of activity is the OSU Distance Learning & Telemedicine Center.118 
 
OSU leverages the state’s public broadband network—OneNet119—to deliver its 
telemedicine services. OneNet provides ample bandwidth (upwards of 100 megabits 
per second) to transport real-time medical services to rural healthcare facilities and to 
hospitals across the state. According to John Barnaby, Network Operations Manager for 
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the OSU Telemedicine Program, the wide availability of broadband has significantly 
decreased the cost of providing telemedicine services on OSU’s end and the cost of 
using these services by physicians and patient. 
 
Given the rural nature of the state, OSU has developed a number of hybrid approaches 
for using broadband in the delivery of telemedicine services. For example, OSU recently 
deployed a Mobile Telemedicine Clinic (“MTC”) to cover remote parts of the state. The 
MTC is a state-of-the-art bus that has been outfitted with a variety of broadband-
enabled telemedicine equipment, including a satellite dish to upload and down critical 
information.120 This type of 
approach exemplifies the 
profound impact that 
broadband can have on the 
delivery of life-enhancing 
and lifesaving telemedicine 
services (see Snapshot 3).  

 
 4.2.4 Texas 
 
Texas has long been a leader 
in the field of telemedicine. 
Indeed, in 1989 it launched 
one of the first statewide 
telemedicine programs in 
the country.121 Many of 
these initial efforts were 
based at the Texas Tech 
Health Sciences Center in 
Lubbock, which launched 
its Telemedicine Program 
that same year.122 To date, the Telemedicine Program has established sixteen 
correctional facility telemedicine sites (see Case Study 5) and nine community-based 
sites across the southwest part of the state. Each site is connected to the program’s 
proprietary broadband network via dedicated T1 lines. These lines are capable of 
transmitting real-time audio, video, and data. Because its broadband network is 
available in large swaths of the state, a number of innovative telemedicine programs 
have been launched.  
 
 
 
 
 
 

SNAPSHOT 3 
The Economic Impact of Broadband on 

Telemedicine 
 

Even though there have been enormous 
improvements and advances in the provision of 
telemedicine services to rural areas, a number of 
remote areas remain unconnected. In Paris, IL, for 
example, the director of radiology at the local 
community hospital reached out to the Illinois Rural 
Health Net for help in enhancing its radiology 
services. The director complained that it took 
upwards of three hours to upload one set of x-rays 
using a slow Internet connection, which costs the 
hospital $1,000 per month. If this small hospital were 
connected to the IRHN, such transmissions would 
take 15 seconds and cost much less. IRHN is working 
with its colleagues in Paris to develop a solution.  

 

Source: IRHN 
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One example is a program that provides remote burn care. Burn care services are 
provided via broadband to areas in and around El Paso. Prior to this program, burn 
victims in the southwest part of the state had to drive upwards of six hours to reach 
burn specialists at Texas Tech in Lubbock. This program has decreased the amount of 
unnecessary travel and increased the effectiveness of burn care, which requires a 
number of follow-up visits.123 
 
The Texas Tech Telemedicine Program has also launched two telepharmacy sites in 
Texas—one in Turkey (2002) and one in Earth (2006).124 Telepharmacy uses broadband 
Internet connections to bring the expertise of a pharmacist to these areas by using Web 
cams and microphones to facilitate a virtual, broadband-enabled consultation between 
the pharmacist and patient.  
 
Each of these programs has been well received, and Program Director Debbie Voyles 
predicts much more success in the future. “Everyone is very pleased to have 
telemedicine services available to them,” she observes, “especially those in the most 
remote areas of Texas.” Looking ahead, Voyles observes that “the baby boom 
generation is going to dictate the future of telemedicine because they’re going to want 
access to their doctors at the drop of a hat.  As the cost of technology is coming down, 
the cost of connectivity is coming down with it.  And 10 years from now, [telemedicine] 
will likely be in many people’s home.” 

CASE STUDY 5 
Using Broadband-Enabled Telemedicine to Enhance Healthcare in  

Correctional Facilities  
 

Providing telemedicine services to correctional facilities decreases the cost and risk of 
transporting prisoners to off-site medical facilities.  
 
In 2001, medical spending on state prisoners totaled over $3 billion. Moreover, 21 
percent of state inmates and 22 percent of federal inmates said they had a medical 
problem after being incarcerated. The cost savings associated with establishing a 
telemedicine program in a prison are substantial. A recent study by the National 
Institute of Justice observed that the costs of implementing a telemedicine system in a 
prison are usually offset by the resulting cost savings, which average $14,200 per month 
after the break-even point. 
 
The Texas Tech Health Sciences University’s Telemedicine program currently provides 
telemedicine services to 16 prisons across the state (totaling over 30,000 inmates). In 
addition to providing basic care, telemedicine enables ancillary health services that 
otherwise would not be available. These include more robust psychiatry, dermatology, 
orthopedic, and internal medical services.  
 
Sources: American Telemedicine Association; Texas Tech 
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4.3 Public-Private & Hybrid Approaches  
 
In addition to the many federal and state-level efforts aimed at deploying and 
promoting the use of broadband-enabled telemedicine services, a number of public-
private and hybrid partnerships have been forged to pursue the same goals. Indeed, 
such approaches have been particularly successful in niche areas of telemedicine, 
including the increased use and effectiveness of mental health tools, the development of 
more robust remote monitoring, diagnostic and treatment services, and the 
establishment of various vehicles for harmonizing standards and efforts in this area.   
 
 4.3.1 Mental Health  
 
Videoconferencing technology first enabled telepsychiatry services beginning in the 
1960s. However, broadband has had two major impacts on this particular telemedicine 
service. First, the wide availability of broadband, either via private or public networks, 
has increased the footprint of telepsychiatry. As a result, these types of services are 
increasingly available to rural patients and prison inmates, among other underserved 
groups.125 Second, broadband has brought down the cost of telepsychiatry, which has 
made it more affordable for lower-income patients living in remote areas.  
 
Telepsychiatry has begun to thrive due to unique public-private partnerships, which 
pair public funding with private expertise to increase the reach of effective mental 
healthcare.126 Arizona has been a leader in providing telepsychiatry services via 
videoconferencing. Since its creation, the Arizona Regional Behavioral Health Authority 
(“RBHA”) has provided telepsychiatry services to over 42,000 patients across the 
state.127  Launched in 1995, the RBHA is supported by a combination of state and 
federal funding.128 Similar public-private telepsychiatry programs have been launched 
in Washington129, Missouri130, and New York,131 among many other states.  
 
Studies indicate that broadband-enabled telepsychiatry services are effective and useful 
in many cases. The technology facilitates more consultations with a wider swath of the 
population and encourages multiple psychiatrists to work as a team in the treatment of 
extreme cases.132 In addition, a study of telepsychiatry services in Britain concluded that 
“the greatest benefits [of telepsychiatry] are likely to lie in improving communications 
in the local service where it could reduce delays in discharging patients into the 
community, save travel costs, and potentially result in very significant savings in the 
amount of private care contracted. Links with the private hospitals who care for 
significant numbers of patient will improve the quality of life for patients.”133 Moreover, 
patients have responded positively.134 The continued deployment of robust broadband 
networks will continue to spur innovation in and use of these types of services across 
the country.  
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 4.3.2 Remote Monitoring, Diagnostics & Treatment 
 

A promising extension of traditional telemedicine services is the use of broadband-
enabled sensors to remotely monitor the health of a patient.135 While mainstream 
adoption of these types of technologies may be a few years away, a number of public-
private pilot programs are actively studying the impact of these services on patients.  
 
One such program is the Oregon Center for Aging & Technology (“ORCAT”). Funded 
in part by the National Institute on Aging, ORCAT recently partnered with Intel’s 
Home Health Research to study the use of in-home motion sensors as a way to track 
cognitive decline. Sensors collect real-time motion data to create a robust personal 
profile, against which data is analyzed over time to identify changes in behavior and 
potentially to diagnosis early onset Alzheimer’s disease.136 This in-home system relies 
on a wireless broadband connection to upload daily information from the patient to the 
ORCAT facilities.137 
 
The use of broadband-enabled in-home monitoring technologies has many positive 
impacts on patients, particularly senior citizens. The cost savings associated with more 
widespread use of these systems could be significant. Consider that the average cost for 
a private room in a nursing home is $213 per day or $77,745 annually.138 The average 
monthly cost of living in an assisted living facility is $2,969 or $35,628 annually.139 And 
the average hourly rate for a certified home health aide is $32.37.140 Medicare and 
Medicaid pay for the vast majority of long-term care.141 Effective implementation of an 
in-home monitoring system could reduce or eliminate certain expenses for many 
seniors, and the concomitant burden on federal funds, at least for a period of time. From 
a wellbeing standpoint, aging in place offers many seniors a more comfortable and 
mentally rewarding lifestyle. Moreover, these innovative new technologies enable 
seniors to monitor their health in real-time and potentially preempt fatal or 
degenerative disease. 
 
The Veterans Health Administration (“VHA”), which is housed within the U.S. 
Department of Veterans Affairs (“VA”), has been a leader in implementing telemedicine 
solutions, setting an example for the private sector. Recently, the VHA experimented 
with remote monitoring technologies. In 2002 the VHA introduced its Care 
Coordination/Home Telehealth (“CCHT”) program, which sought to “provide routine 
[in-home] and chronic care management to veteran patients” with a number of chronic 
diseases, including diabetes, hypertension, depression, and post-traumatic stress 
disorder.142 Over the course of five years, the CCHT program treated over 30,000 
patients, 86 percent of which reported being satisfied with the program.143 Perhaps most 
importantly, the annual per-patient cost of the CCHT program is $1,600, which is 
almost $12,000 per year less that the VHA’s traditional home-based primary care 
services.144 Given the success of this program, the VA plans to increase the number of 
CCHT patients to 50,000 by 2011.145  
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Monitoring technologies are also being used to link specialists with remote hospitals 
that lack access to such doctors. For example, in Massachusetts, two Harvard University 
training hospitals have launched a TeleStroke program that allows their neurologists to 
remotely diagnose and treat stroke patients.146 This service has proven to be effective in 
saving lives and in decreasing costs associated with past attempts by remote hospitals 
to provide similar services. The main hospital on Martha’s Vineyard, for instance, 
spends $10,000 per year to use this service and take advantage of the TeleStroke 
doctors’ expertise, rather than spending hundreds of thousands, if not millions, to keep 
and maintain the equipment and staff on-site at all times.147 The TeleStroke services rely 
on robust broadband connections to put specialists in touch with at-risk patients via 
real-time video and image transmission.  
 
Over the next decade, these types of services likely will be commonplace in homes with 
access to reliable broadband connections.  

 
 4.3.3 Standards & Certification  
 
Going forward, one of the most important advancements in the field of telemedicine 
will be the development and adoption of standards and certification criteria that will 
enable the interoperability of various services and technologies. The widespread 
availability and use of broadband has facilitated the creation of a number of software 
programs and applications that seek to enhance existing telemedicine services. 
However, if these new applications (e.g., various proprietary EHR programs) are unable 
to work with one another, then their value will be limited.  
 
To prevent this from happening, a variety of standards-setting bodies have been 
established to ensure continued interoperability. HHS, for example, launched the 
Healthcare IT Standards Panel (“HITSP”) in 2005. This panel “serve[s] as a cooperative 
partnership between the public and private sectors for the purpose of achieving a 
widely accepted and useful set of standards specifically to enable and support 
widespread interoperability among healthcare software applications, as they will 
interact in a local, regional, and national health information network for the United 
States.”148 As doctors and hospitals across the country migrate from paper-based 
medical records to EHRs, and as innovative new broadband-enabled telemedicine tools 
like Microsoft’s HealthVault continue to be deployed (see Section 5.2), HITSP will 
ensure that these new innovations are interoperable and thus of value to all 
stakeholders.149  
 
HHS also manages the development of the Nationwide Health Information Network 
(“NHIN”), which seeks to “provide a secure, nationwide, interoperable health 
information infrastructure that will connect providers, consumers, and others involved 
in supporting health and healthcare.”150 HHS is working with stakeholders to develop 
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“capabilities for standards-based, secure data exchange nationwide” in order to 
“promote a more effective marketplace, greater competition, and increased choice 
through accessibility to accurate information on healthcare costs, quality, and 
outcomes.”151 To date, HHS has provided over $22 million in funding to launch a pilot 
initiative that will test its prototype architecture for the NHIN before opening it up to 
the public.152 
 
Another collaborator in this space is the National Institute for Standards & Technology 
(“NIST”), which is a “non-regulatory federal agency” based in the U.S. Department of 
Commerce that “works with industry, research, and government organizations to make 
information technology more usable, more secure, more scalable, and more 
interoperable than it is today.”153 NIST collaborates with the healthcare industry to 
promote the use of HIT. To this end, it was recently awarded $20 million under the 
American Recovery and Reinvestment Act of 2009 (“ARRA”) to support its work in 
testing and analyzing standards for EHRs.154 
 
A similar effort in the private-sector is the Certification Commission for Health IT 
(www.cchit.org) (“CCHIT”), which certifies a variety of EHR products. CCHIT is a 
voluntary initiative155 that leverages its reputation as a leading certifier of EHRs to 
create incentives for doctors to adopt and use the efficient tools in order to bolster their 
quality of patient care and to protect against medical liabilities.156  
 
Recently, HHS launched a public-private initiative—the National eHealth Collaborative 
(“NeHC”) (www.nationalhealth.org)—that seeks to facilitate the development of a 
national, interoperable HIT infrastructure by harmonizing the efforts of bodies like 
HITSP and CCHIT. NeHC is a “voluntary consensus standards body to bring together 
consumers, the public health community, healthcare professionals, government, and 
industry to accelerate HIT adoption by providing a credible and transparent forum to 
help establish priorities and leverage the value of both the public and private 
sectors.”157 The successful coordination of these efforts will be crucial in light of the 
recently adopted economic stimulus bill that has allotted billions of dollars for the 
development of a robust HIT system.158 
 
4.4 Private-Sector Initiatives  
 
Many recent breakthroughs in telemedicine have originated in the private sector. A 
growing number of private companies are expanding their research and development 
departments to investigate cutting-edge telemedicine services and applications in the 
hope of finding commercially viable products. These efforts play an important role in 
spurring innovation across the telemedicine sector. Three examples are illustrative.  
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First, a variety of telecommunications companies are leveraging their networks to 
enable a wide range of telemedicine services. Wireless carriers, for example, have begun 
to use their next-generation networks and handsets to provide a series of broadband-
enabled telemedicine services and applications. As a recent report to Congress noted, 
“when married with wireless technology, broadband enables the real-time, reliable 
transmission of bandwidth intensive information in a mobile environment.”159 With 
wireless penetration at 84 percent160 and third-generation networks widely available 
across the United States,161 wireless telemedicine services and applications are 
flourishing. For example:  
 

► Verizon Wireless recently launched its “Pill Phone,” which makes 
information from the “Pill Book” available on its mobile phones.162 
This application provides users with information on more than 1,800 
common drugs and facilitates the scheduling and notification of taking 
or administering required dosage.  The library contains information 
about what medications look like, dosing, contraindications, possible 
side effects and conflicts as well.163  

► T-Mobile also makes available a number of personal healthcare 
applications for download and use on its Smartphones.164 One such 
application is called Health Tracker, which allows users to store 
personal health information (e.g. weight, blood pressures, etc.) on their 
BlackBerry.165  

► AT&T’s iPhone is being used to deliver telemedicine applications. For 
example, the Mobile MIM Application for the iPhone “allows a 
referring physician or patient to view medical images remotely, 
without being tied to an imaging workstation.”166  

 
Additional innovations are likely as increasingly open wireless platforms invite 
developers to create multimedia applications that leverage 3G and 4G networks, more 
sophisticated handsets, and peripherals like built-in rotating digital cameras that will 
facilitate mobile health conferencing. This rotation technology is an example of how 
providers are contemplating the future uses of devices to meet needs. 
 
Wireline broadband providers are also active participants in the telemedicine sector, 
both as participants in and supporters of the development of new services. Examples 
include: 
 

► AT&T has partnered with a number of hospitals and other healthcare 
providers to enable a variety of telemedicine, telehealth, and HIT 
solutions. For example, AT&T has partnered with Baptist Health in 
Arkansas to provide patients in rural parts of the state with access to 
intensive care services via a 45 megabit per second broadband 
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connection.167 AT&T is also developing its own set of in-home 
monitoring technologies and services.168 

► Verizon, in 2008, provided funding and other support to hospitals and 
clinics around the country. For example, it recently awarded a sizeable 
grant to La Maestra Community Health Centers in San Diego, 
California to purchase new telemedicine tools and to upgrade its 
telehealth offerings.169 Another innovative example is the Mobile 
Medical Monitor (“M3”) Project that Verizon has helped to support at 
the New York & Presbyterian Hospital.170 Now in its third phase, M3 
provides a clinician with a portable, wireless technology that enables 
the collection, aggregation, and summarization of patient information 
in an accessible format regardless of location. It automatically 
inferences the data against similar cases, which enhances care 
decisions, and provides automated alerts when the patient status 
changes. M3 is an innovative, cost- and time-saving solution to 
fractured patient information resulting in medical errors and 
disruption in continuity of care. 

► Cox Cable recently partnered with Oklahoma hospitals in the Integris 
Health network to upgrade data capabilities such that health providers 
are now able to “execute remote video consultations, real-time 
information exchange, imaging, and voice-over-Internet-protocol 
applications.”171 

► ConnectMD, a subsidiary of GCI cable, has established a large 
healthcare footprint in Alaska, providing 140 facilities with sufficient 
bandwidth to enable the transmission of health information and the 
use of a variety of HIT services.172  

 
Second, the efforts of multinational conglomerates like General Electric (“GE”) have had 
an enormous impact on technological innovation on the hardware side of telemedicine. 
GE Healthcare is a $17 billion unit of GE Worldwide and has created a series of cutting-
edge new tools that enhance current-generation telemedicine services.173 These include 
research and development focused on diagnostic imaging, surgery, clinical systems, life 
sciences, medical diagnostics, and HIT.174 The quality of these technologies has been 
widely recognized and adopted by telemedicine providers across the country. For 
example, in 2002, NASA for the first time began using non-proprietary heart monitoring 
and information systems produced by GE to monitor the health of astronauts while 
they are outside their spacecraft.175 
 
Third, Intel has long been active in the telemedicine arena.  Intel has partnered with 
educational institutions across the country to determine the effectiveness of in-home 
wireless sensors on tracking cognitive decline. An added advantage of a company like 
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Intel is that it can leverage its global footprint to launch a series of concurrent studies 
and trials. To this end, in 2007, Intel announced a joint venture with a number of 
programs in Ireland to establish a Technology Research for Independent Living Centre 
in the country.176 Similarly, Intel has the flexibility and capital to partner with other 
companies that are focused on telemedicine to speed innovation and deployment. For 
example, Intel recently partnered with GE Healthcare and Motion Computing to 
develop a mobile medical device that will accelerate the collection of a patient’s vital 
health information.177 This device creates synergies between data collection and storage 
and represents another step towards more fully converged, broadband-enabled 
telemedicine devices.  
 
4.5 Conclusions 
 
To date, the combined efforts of stakeholders in the federal, state, local, nonprofit, and 
private arenas have produced a vibrant telemedicine industry that continues to develop 
and deploy lifesaving services and applications to patients and healthcare providers 
across the country. Broadband networks enable these services with a reliable and fast 
medium through which they can be made available to even the most rural users. As 
discussed in the next section, broadband will continue to play a key role in enabling 
future telemedicine innovations and in transforming the healthcare paradigm.  
 
5. THE IMPACT OF GREATER BROADBAND AVAILABILITY & 

TECHNOLOGICAL ADVANCES ON TELEMEDICINE 
 

Greater broadband availability and continued technological advances will result in a 
number of positive impacts on telemedicine in the coming years.  
 
5.1 Innovation at the Network Level 
 
Innovation at the network level will enable a number of near-term advancements by 
providing more robust infrastructure, faster speeds, and more reliability.  
 
Over the next several years, network owners will continue investing in their networks 
in order to provide all users with better broadband connections. Traditional telco and 
cable companies, for example, will continue to deploy fiber-optic systems, which have 
the potential to transmit data at speeds above 100 megabits per second. Recent fiber 
deployments by Verizon,178 AT&T,179 and Comcast,180 among others, signal a dedication 
to providing end-users with faster, more reliable and more versatile next-generation 
connections. Similarly, wireless carriers will leverage their advanced spectrum licenses 
and more effective spectrum management techniques to build out third- and fourth-
generation networks. Moreover, public-private endeavors, like the Illinois Rural Health 
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Network, will continue to build out and bolster proprietary broadband networks, 
connect more users, and enable the delivery of next-generation telemedicine services 
and applications.  
 
In addition to faster speeds and wider availability, network managers will deploy more 
sophisticated protocols and methods for ensuring the secure transmission of high-priority data 
associated with telemedicine services to doctors, caregivers, family members, and, when 
necessary, emergency medical personnel. The ability to reliably and instantaneously 
transmit time-sensitive data is essential to many emerging telemedicine services.181 
Networks that can guarantee this level of service will likely see robust telemedicine 
innovation at its edges. Thus, network managers will design and implement the 
techniques necessary to optimize the user experience and to decongest network traffic 
that could degrade the transmission of potentially lifesaving telemedicine services.  
 
Innovation at the network level and at its edges will continue to develop under a 
regulatory framework that promotes competition, innovation, and experimentation. In 
view of the nation’s current financial crisis and credit crunch, policies at every level of 
government should strive to promote investment and job creation. The build-out, 
maintenance, and management of advanced networks, along with the development of 
broadband-enabled telemedicine services and applications, cost billions of dollars. 
Thus, legislative and regulatory policies should be shaped that continue to encourage 
these advances.  
 
5.2 Near-Term Outlook   
 
In the near-term, three trends in the field of telemedicine will continue to drive 
innovation and adoption of these critical services.  
 
First, broadband will continue to be incorporated into most telemedicine services, allowing these 
technologies to have a more national footprint. To this end, public and private efforts 
regarding the build out of broadband networks will be crucial. Over the next three 
years, the FCC’s Rural Healthcare Pilot will provide support to programs in nearly 
every state for the development of robust broadband network infrastructure that is 
dedicated to the transmission of telemedicine services. Although this pilot project was 
only recently launched, successes are already evident. The Illinois Rural Health Net, for 
example, has successfully deployed a statewide broadband network and connected a 
variety of hospitals, clinics, and other healthcare institutions to it.  
 
Moreover, public and private actors will also begin to leverage the existing broadband 
infrastructure to deliver emergency medical services. For example, recent natural 
disasters like Hurricanes Katrina and Ike have highlighted the need for robust 
emergency services that can be provided over broadband networks. To this end, in 
February 2008, the Joint Advisory Committee on Communications Capabilities of 
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Emergency Medical and Public Healthcare Facilities (“JAC”) released a report that 
recommended using broadband as the basis for developing a “systematic, coordinated, 
and comprehensive strategy to improve emergency communications throughout the 
ranks of first responders and public health facilities.”182 The JAC recommended using 
advanced broadband technologies to improve immediate emergency responses and to 
link families, patients, and doctors in order to enhance emergency medical treatments. 
The JAC also acknowledged that efforts made in the emergency response arena must be 
supported by a wider recognition of the potentially lifesaving impacts of telemedicine, 
remote monitoring, and similar broadband-enabled medical services.183 
 
Second, the rising popularity and effectiveness of remote care services will increase, 
first among senior citizens and eventually among the general public. Due to the 
emergence of broadband, telemedicine has become much more interactive, facilitating 
more robust transfers of time-sensitive information. Rising healthcare costs, along with 
a large increase in the senior population, have spurred the development of broadband-
enabled telemedicine services that facilitate “aging in place.” The efforts of 
organizations like Intel and ORCAT are pushing healthcare into homes via remote 
monitoring technologies like in-home sensors and other broadband-enabled devices.  
 
Cisco is also experimenting with a remote care technology called HealthPresence. Using 
Cisco’s telepresence technology, this device leverages the “[broadband] network as a 
platform” and combines “state-of-the-art video, audio, and medical information to 
create an environment similar to what most people experience when they visit their 
doctor or health specialist.”184 In practice, it operates like a kiosk. A patient enters a 
private area and is able to communicate with her doctor via telepresence. Trials are 
currently underway in Scotland and New Zealand.185 
 
Another initiative focused on providing remote care to the general public via 
broadband is American Well (www.americanwell.com). American Well is a “new 
healthcare marketplace where consumers and physicians can come together online, to 
acquire and provide convenient and immediate healthcare services. Using the latest 
technologies in Web communications and digital telephony, [American Well] extends 
traditional healthcare services to the home setting.”186 American Well provides patients 
with the opportunity to have scheduled and unscheduled teleconsultations with 
doctors. An e-nurse application “triages” a patient and recommends a doctor.187 Once 
the patient speaks remotely with a doctor via Web-cam, the patient has the ability to 
forward the results of the consultation—notes, preliminary diagnoses, 
recommendations, etc.—to her primary care physician.188 A small but growing handful 
of insurance companies allow subscribers to use American Well as part of their health 
plan and the program provides affordable services to the uninsured.189 
 
The increasing popularity of remote care is helping to shift many perceptions associated 
with traditional healthcare. In-home monitoring, consultations, and other broadband-enabled 
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services that facilitate the real-time collection of critical health data are moving the healthcare 
paradigm away from disease treatment and towards disease prevention.190 IBM Global 
Business Services predicts that by 2015 “the emphasis of healthcare systems around the 
world will expand from acute care services to include prevention and chronic condition 
management.”191 The near-term success of various in-home monitoring trials of senior 
citizens will determine whether these types of broadband-enabled monitoring devices 
are a niche service for the elderly or whether they are useful to the general population.  
 
Third, and related, broadband will empower individuals with the knowledge and tools 
necessary to become informed of and engaged in the management of their healthcare. In 
addition to enabling more personalized, in-home care, broadband is also being used to 
facilitate the wider availability of personal medical information for use by individuals. 
Providing individuals with ready access to their medical history and other pertinent 
health information in an EHR would allow them to make more informed choices about 
which treatments to pursue, which doctors to go to, and which health plans to 
purchase. IBM has observed that “as consumers become more directly accountable for 
their health and healthcare choices, they can also become wiser, more value-based 
purchasers, improve their health through better choices, and at the same, exert pressure 
to keep system costs in line.”192  
 
Use of these services is currently growing and individual companies and organizations 
are taking the lead to promote the value and convenience of EHRs. For example, in 2007 
Verizon became an early adopter when it partnered with WebMD to make available to 
its employees their individual EHRs.193 A number of more widely available personal 
health management tools have been deployed, including Microsoft’s Health Vault (see 
Case Study 6), Google Health,194 and Dossia.195 Each of these applications relies on a 
robust broadband connection to enable the full universe of services available through 
these portals.  
 
President Obama has emphasized the use of HIT, especially EHRs, as a key tool in 
changing the healthcare paradigm, cutting costs, and improving care. To this end, the 
ARRA included some $19 billion for the continued deployment and adoption of EHRs 
by providers across the country.196 In particular, some of these funds will be used to 
incentivize the adoption of and penalize the failure to use EHRs via a variety of 
Medicare and Medicaid reimbursement mechanisms.197 It is hoped that these funds will 
spur “meaningful” adoption of EHRs by large and small healthcare providers over the 
next few years.198 Thus, it is likely that a significant number of doctors and patients will 
adopt and use these key healthcare tools in the near future.  
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* * * * * *  

 

These three trends, along with many other innovations facilitated by broadband, will 
continue to transform the telemedicine industry over the next decade. Also over this 
period of time, lawmakers, healthcare providers, and a larger portion of the population 
will learn about and begin to experience the cost saving and lifesaving aspects of 
telemedicine. In the long-term, telemedicine could very well replace many traditional 
medical methods and fundamentally alter present-day notions of healthcare. 
 
5.3 Long-Term Outlook 
 
The future of telemedicine is very bright, provided policymakers adhere to policies that 
promote investment in broadband infrastructure and certainty for innovators.  
 
Current pilot programs and cutting-edge telemedicine applications could become 
mainstream techniques in a decade or two. For example, wider acceptance and 
tolerance for the outsourcing of radiology data could lead to continued outsourcing of 
additional medical services, leading to more efficiencies and cost savings. High-speed 
broadband applications could also supplant the current phenomenon of “medical 
tourism,”199 which requires physical travel, with broadband-enabled 
teleconsultations,200 e-prescriptions, and cybersurgery.201 Indeed, remote cybersurgery, 
enabled by high-speed broadband networks and devices, holds much promise and is 
often referred to as “the ultimate advance in telemedicine.”202 Cybersurgery will be 
further enhanced by innovations like telepresence,203 which increases the human 
element during the surgery. Such advances could help to ensure that every American 

CASE STUDY 6 
 Microsoft HealthVault 

 

Launched in October 2007, HealthVault (www.healthvault.com) is a free online portal that 
allows individuals and their families to collect, store, and share valuable healthcare 
information. Data that can be stored in the HealthVault includes EHRs from doctors, test 
results, real-time monitoring information collected and uploaded via one of the many 
HealthVault compatible medical devices, prescription information, and an entire universe 
of other health data.  
 

Microsoft views this innovation as a way to combat the vast fragmentation of personal 
health data that currently floats around between doctors, hospitals, and insurance 
companies.  George Scriban, a Senior Product Manager for HealthVault, describes this tool 
as creating an “ecosystem” of personal healthcare tools. “Pervasive broadband is important 
to put rich tools in front of people,” Scriban says. Broadband enables users to leverage the 
full potential of HealthVault, which along with similar programs will continue to transform 
the U.S. healthcare paradigm.  
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has access to quality surgeons regardless of geographic location. Moreover, 
cybersurgery could also represent a new market for U.S.-based doctors who wish to 
export their expertise abroad.204 
 
These types of advanced services will be supplemented with telemedicine services and 
applications that are deployed in a patient’s home, worn on the body, and incorporated 
into everyday objects. For example, the cell phone is seen as a logical and convenient 
vehicle for telemedicine.205 As previously discussed, wireless providers are currently 
bolstering their networks to provide faster broadband service, which allows for the 
development of telemedicine applications for the current generation of handsets (e.g., 
Smartphones). In the near-term, basic services like text messaging are being leveraged 
to provide a primitive platform for patients to transmit personal health data like blood 
sugar to a doctor for monitoring purposes.206 In the long-term, however, wireless 
devices are poised to play a critical role in telemedicine innovation. 
 
OfCom, the British regulator of communications, recently released a report predicting 
that wireless telemedicine technologies will play a large role in enhancing more 
individualized healthcare.207 In particular, OfCom predicts that innovators will leverage 
the ubiquity of mobile handsets and the decreasing costs of wireless sensors to produce 
services that can monitor personal information in real-time and send emergency alerts 
when a person gets into an accident or suffers a sudden health event like a heart 
attack.208 These and other products, like in-home “smart” devices, rely on fast 
broadband connections to deliver real-time services that can save lives or detect the 
early onset of chronic diseases. 
 
The amount of data collected from these types of devices, along with the wider 
availability and increased use of next-generation EHRs, will enhance online portals like 
HealthVault and Google Health, and further empower individuals to more effectively 
manage personal health decisions. Moreover, healthcare providers will increasingly 
outsource back-office operations like customer service and claims-processing, which 
could save upwards of $75 billion per year in the United States.209 These types of 
efficiencies, both on the patient’s end and the provider’s end, have the potential to 
drastically decrease healthcare costs across the board.  
 
5.4 Conclusions 
 
With annual healthcare spending in the United States expected to balloon to nearly $4 
trillion by 2016, and with the imminent retirement of millions of baby boomers, 
broadband-enabled telemedicine services hold much promise for pushing healthcare 
services into the home, driving down costs, and increasing the quality of care available 
to all Americans in both the near- and long-term. Technology and innovation will help 
to shift the healthcare paradigm away from institutionalized disease treatment and 
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towards personal wellness and preventative care, which in turn will have enormous 
impacts on individual economic wellbeing and the broader U.S. economy.  
 
6. GOVERNMENT, TELEMEDICINE & BROADBAND: RECOMMENDATIONS 

FOR MEANINGFUL POLICYMAKING 
 

 

In order to realize the full potential of telemedicine, policymakers must grapple with a 
number of legal and regulatory issues in the near-term. Policymakers can facilitate 
continued innovation and adoption of broadband-enabled telemedicine services by 
revising medical, insurance, and other laws to reflect the modern healthcare 
marketplace and to encourage continued investment in and innovation of broadband-
enabled telemedicine services, applications, and devices.  
 
Recommendations for meaningful policymaking include: 
 

1. Insurance laws, particularly reimbursement mechanisms, should be 
updated to promote greater adoption and use of telemedicine services.  

2. Modernize and harmonize privacy laws to ensure more robust 
adoption and use of telemedicine services by healthcare providers and 
patients.  

3. Craft and implement security standards to ensure that telemedicine 
services are secure and confidential. 

4. Create an efficient and uniform physician licensure system that allows 
and encourages doctors to use broadband-enabled telemedicine 
services in the treatment of patients regardless of geographic location.  

5. Tort reform is needed to protect telemedicine practitioners from 
frivolous lawsuits and to encourage the continued adoption of 
broadband-enabled telemedicine devices and services.  

6. A combination of targeted policymaking and public-private 
partnerships should be used to facilitate the deployment of broadband 
to unserved areas of the country and to educate consumers about the 
benefits of telemedicine. 

7. Bolster the nation’s pro-investment regulatory framework for 
broadband in order to encourage continued innovation of networks 
and telemedicine technologies. 
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6.1 RECOMMENDATION #1 
 

Insurance laws, particularly reimbursement mechanisms, 
should be updated to promote greater adoption and use of 
telemedicine services.  

 
A formidable barrier to the continued expansion of broadband-enabled telemedicine 
applications is an antiquated set of insurance laws that do not provide adequate 
economic incentives for healthcare providers to adopt and use these types of services.210 
For example, most public and private health plans do not reimburse doctors for using 
telemedicine applications. Without a reimbursement scheme that compensates a doctor for 
both “real” and “virtual” medical consultations and procedures, the healthcare 
paradigm in this country will continue to be rooted in traditional face-to-face 
encounters and will not sufficiently migrate towards more efficient, ubiquitous, and 
affordable healthcare via broadband-enabled telemedicine.  
 
Healthcare in the United States is financed by two streams of funding: 1) the collection 
of money for healthcare (e.g. insurance premiums and taxes), and 2) the reimbursement 
of health service providers for healthcare (e.g., money to doctors from insurance carriers 
or the government).211 Telemedicine cost issues are primarily concerned with the latter.  
The mechanics of most private health plans typically mirror those of government at 
both the state and federal level, especially on issues of reimbursement. Thus, it is vital for 
state and federal governments to take the lead by updating their reimbursement schemes to 
include the full spectrum of telemedicine services.  
 
Government healthcare is largely disbursed via Medicare and Medicaid. Medicare is a 
single-payer program that covers some 42 million Americans—35.4 million senior 
citizens and 6.3 million people under age 65 with permanent disabilities.212 It is financed 
by federal income taxes, a payroll tax shared by employers and employees, and 
individual enrollee premiums.213 Medicaid, on the other hand, is operated at the state 
level and covers approximately 55 million low-income Americans.214 Medicaid 
programs are financed jointly by the states and federal government through taxes so 
that every dollar spent by a state on Medicaid is matched by the federal government by 
at least 100 percent.215   
 
Given the broad reach of these programs, Medicare and Medicaid account for 
substantial percentages of healthcare providers’ revenues. However, under the current 
reimbursement structure for these programs, many advanced telemedicine services 
generally are not reimbursable. As a result, healthcare providers often lack a financial 
incentive to adopt and use these types of services. Recent reforms signal a growing 
recognition of the value of telemedicine services. 
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Over the past few years, Medicare has expanded to include certain types of 
telemedicine and telehealth services.216 However, the scope of the new reimbursement 
structure is still limited. For example, Medicare will only pay for telemedicine services 
that are provided via video conference.217 Medicare has a much narrower and less 
inclusive view of in-home telemedicine; it does not cover in-home medical service 
provided via a telecommunications service.218 “Store and forward” services like 
teleradiology are covered but only certain certified healthcare facilities are eligible to 
provide Medicare-supported telemedicine services.219 Recently, Medicare announced a 
pilot program in Arizona and Utah that allows beneficiaries to maintain and manage 
EHRs.220 However, beneficiaries can only choose from among a limited list of 
participating EHR providers.221 
 
Medicare and Medicaid reforms vis-à-vis telemedicine are encouraging, but more can 
be done. For example, most reimbursements are given to telemedicine providers who 
serve rural areas. While telemedicine was originally developed, and is still primarily 
used, for the provision of healthcare to remote patients, these types of services are 
increasingly used in urban and suburban settings. Limiting reimbursement to rural 
telemedicine would slow the adoption and use of these services across the entire population. As 
Debbie Voyles of Texas Tech observes: “There are a lot of patients in inner-cities that 
have difficulty getting in to see a physician, but they’re excluded from reimbursement.” 
Unfortunately, policymaking cannot keep pace with technological innovation, as 
evidenced by the antiquated notions included in many insurance plans.  
 
Reimbursement mechanisms must evolve with the healthcare system. This includes 
recognizing the increased use and effectiveness of telemedicine services and providing 
reimbursement mechanisms for them regardless of where and to whom the services are 
administered. Reforms adopted and implemented by the federal government will likely 
prod state governments and private insurers to follow suit. Moreover, private insurers 
should be encouraged to experiment with telemedicine reimbursement independent of 
federal or state reforms. Indeed, a handful of states require private insurers to provide 
some form of telemedicine reimbursement.222 Otherwise, the U.S. healthcare system will 
continue to bloat and will be unable to realize the potentially enormous cost savings 
associated with broadband-enabled telemedicine services.  
 
6.2 RECOMMENDATION #2 
 

Modernize and harmonize privacy laws to ensure more robust 
adoption and use of telemedicine services by healthcare 
providers and patients.  
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In addition to updating insurance laws, policymakers must also address a variety of 
legal issues that could potentially block wider adoption of lifesaving telemedicine 
services. Foremost among these is privacy.  
 
The security of personal health information is paramount to doctors and patients as 
more advanced telemedicine services and devices collect and transmit an increasingly 
large volume of medical data over the Internet. Although transferring personal health 
information electronically via e-mail or an EHR may be efficient, it also raises important 
issues regarding the confidentiality of patient data and the possibility of private medical 
information being illegally viewed or stolen by a third-party.223   
 
To date, many states have enacted laws of general applicability regarding the electronic 
transmission of health information. These laws were crafted in response to the mostly 
intrastate nature of many modern telemedicine services that have been launched. 
However, newer broadband-enabled telemedicine services allow for the transmission of 
health data in real-time manner across state lines and international borders. Thus, the 
existence of a patchwork system of privacy standards forged to address intrastate services 
increases compliance costs in a borderless digital world and decreases the incentive for doctors to 
share data with healthcare providers in other states.   
 
In order to resolve these discrepancies, policymakers should consider adopting a 
national framework for ensuring the privacy of interstate electronic health 
communications in the United States. This would improve the efficiency and 
effectiveness of the nation's healthcare system by encouraging the widespread use of 
broadband-enabled telemedicine services and applications like EHRs and remote 
monitoring systems regardless of geographic location.224 Unfortunately, the current set 
of health privacy policies is out of date, which risks slowing the deployment and 
adoption of critical telemedicine tools.  
 
In 1996, Congress passed the Health Insurance Portability and Accountability Act 
(“HIPAA”) to, among other things, streamline electronic medical record systems while 
protecting patients, improving healthcare efficiency, and reducing fraud and abuse.225 
HIPAA requires healthcare providers, health plans, and business associates to adopt 
security and privacy standards for electronic communications, medical records, and 
medical transactions.226 Prior to HIPAA, a “comprehensive personal right to privacy in 
one's medical affairs did not exist.”227  
 
HIPAA, however, only addresses some of the privacy concerns related to the electronic 
transmission of health data. The HIPAA privacy component, which creates standards 
for maintaining the integrity of protected health information, is applied to information 
that is transmitted for healthcare operations, as well as financial or administrative 
purposes.228 Covered entities, which include all health plans, healthcare clearinghouses, 
and healthcare providers who conduct electronic healthcare transactions, are 
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responsible for ensuring HIPAA compliance from their business associates who receive 
protected health information in the process of providing services to the covered 
entity.229 Yet the advent of more advanced broadband-enabled telemedicine services 
raises several privacy issues that are not typically encountered during conventional 
medical practice.230 These include: 

 
► Telemedicine could reasonably be regarded as a healthcare operation 

and therefore fall under the "treatment, payment, or healthcare 
operations" categorization, which permits the use and disclosure of 
protected health information without patient consent.  

► Teleconsultations may require additional non-clinical personnel (e.g., 
technicians, camera operators, etc.) who do not participate in 
traditional medical care but who nonetheless would be required to 
comply with all HIPAA regulations.  

► In traditional medical care, providers typically have existing 
relationships with the medical specialists with whom they consult.  
However, when dealing with telemedicine, patients and their on-site 
medical providers often will not know which clinical and non-clinical 
personnel will be involved at the distant site. HIPAA does not 
directly address this situation.  

 
Solutions to these privacy issues have been offered by a number of organizations. For 
example, Connecting for Health,231 an initiative supported by the Markle Foundation,232 
recently issued a comprehensive Common Framework for Networked Personal Health 
Information233 (“Framework”), which offers solutions for many of these concerns. The 
Framework, which addresses privacy issues from both the consumer perspective and 
the technical perspective,234 defines a set of practices that can help protect personal 
information, enhance consumer participation in online personal health records, and is 
available free of charge on the Connecting for Health Website.235 Ultimately, the 
Framework seeks to empower individual users with full access to and control over 
personal medical information while providing them with a sense of absolute privacy in 
the management of their health information. A diverse array of healthcare-related 
groups, including consumer and privacy organizations (e.g. AARP), health insurers, 
healthcare providers, and technology companies (e.g. Dossia, Google, Intuit, Microsoft, 
and WebMD) have endorsed this framework.236 
 
Current telemedicine providers have used some of the strategies recommended by the 
Framework, such as the use of consent forms and patient releases.  Lisa Gaudet of 
Northeast Health states that her programs requires “[all patients] to sign a release, 
which spells out the method that their data will be transmitted and viewed, the risks 
associated with that method, and the efforts we will take to protect their health related 
information.”  Thus far, Northeast Health has not experienced any legal issues with 
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data privacy or data security. Similarly, Oklahoma state law requires telemedicine 
providers like the Oklahoma State University Telemedicine Program to obtain the 
consent of every patient who is to receive telemedicine services by signing a Legal 
Consent Form. This allows patients to make informed decisions regarding the services 
that they are about to receive. Moreover, in order to further ensure that privacy is not 
compromised, the Oklahoma State University Telemedicine Program does not record 
any of their telemedicine sessions. All procedures are completed in real time, just as 
they are in a local physician’s office.    
 
Policymakers have the opportunity to update laws like HIPAA and harmonize 
conflicting state privacy laws in order to ensure the continued use of broadband-
enabled telemedicine services.237 Decreasing the amount of privacy-related compliance 
costs would increase the incentive to adopt these new services and would increase the 
availability of effective and affordable healthcare.  
 
6.3 RECOMMENDATION #3 
 

Craft and implement security standards to ensure that 
telemedicine services are secure and confidential.  

 
As more and more healthcare services migrate online, questions regarding the security 
of sensitive health information being transmitted over the Internet have been raised. 
Many consumers worry about identity theft, spam, hacking, and other nefarious 
intrusions. Indeed, a recent study by Pew found that 75 percent of Internet users do not 
like giving out their credit card or personal information online.238 In the realm of 
healthcare, trust and security are at the center of the traditional doctor-patient 
relationship. As digital healthcare continues to evolve, it is essential that network and 
data security are addressed by telemedicine developers, users, and patients.  
 
At the network level, security includes the development and implementation of 
standards for the secure transmission of health information. To date, the development 
of such standards has been slow.239 The continued prevalence of intrusive applications 
like spam frustrates users, decreases their enjoyment of the Web, and could delay 
further adoption of broadband-enabled telemedicine.240 Similarly, the increased use of 
Wi-Fi networks for in-home monitoring raises additional security issues. These types of 
networks tend to be less secure than wire-based ones, but their relative affordability 
and ability to interact with other wireless technologies (e.g., wireless sensors) have 
made them very attractive to researchers and patients. However, given the rising 
prominence of telemedicine services and their importance to the future of healthcare, 
private sector innovators have begun working together to address security issues.   
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For example, in April 2005, SafetySend formed a partnership with the American 
Association for Medical Transcription to create a private system that securely transmits 
personal health information.241 SafetySend's service (www.safetysend.com) includes 
solutions for organizations needing secure file transfers that comply with HIPAA 
privacy standards.242 It also offers secure e-mail and fax components and is available for 
purchase by individuals for as little as $8 per month.243  
 
In addition, more secure wireless technologies continue to be developed. A team at the 
Rochester Institute of Technology has been working on integrating radio frequency 
identification (“RFID”) technology into cardiac sensor networks, which are used to 
remotely monitor a patient’s heartbeat pattern and blood pressure.244  This method will 
help transfer critical cardiologic information to doctors and hospitals, increasing the 
quality of diagnosis and reducing the need for medical supervision. 245 
 
Many network security issues, however, may be solved as the bandwidth available to 
telemedicine providers increases. For example, according to Doug Power,  
Senior Consultant and Research Associate at the Regional Development Institute 
Northern Illinois University, which supports the Illinois Rural Health Network, robust 
fiber-optic broadband networks will allow telemedicine users and providers to send 
“secure transmission packets, via their own Virtual Private Network riding over the 
IRHN.” These types of dedicated networks will greatly enhance network security and 
increase consumer confidence in broadband-enabled telemedicine services.  
 
6.4 RECOMMENDATION #4 
 

Create an efficient and uniform physician licensure system that 
allows and encourages doctors to use broadband-enabled 
telemedicine services in the treatment of patients regardless of 
geographic location. 

 
The interstate (and global) nature of broadband-enabled telemedicine services is also 
challenging traditional notions of physician licensure, which currently limit doctors to 
practicing only in the states where they are licensed. The historical basis for state 
regulation of the practice of medicine is rooted in the Tenth Amendment, which 
delegates to states the power to, among other things, preserve the public health, welfare 
and safety of their residents.246  As a result, states have created licensing requirements 
and oversight boards to monitor health and medical practices across their territories. 
But in the modern healthcare marketplace, such laws are not reflective of the borderless 
nature of many telemedicine services. Thus, licensure laws that limit the practice of 
medicine to one state might unduly decrease the reach of telemedicine.   
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In 1997 and 2001, Telemedicine Reports to Congress identified licensure as a major 
barrier to the development and use of telemedicine services.247  Additional reports also 
recommended a more consistent framework to encourage interstate telemedicine.248 
Thus far, incremental progress has been made as a number of alternative licensure 
models have been offered and considered. Many of these proposals are based on the 
notion of reciprocity, a system that permits one state to recognize a license in good 
standing that a practitioner holds in another jurisdiction.249 These and other models 
limit the pool of doctors who are allowed to use telemedicine services in the treatment 
of patients regardless of geographic location. Having to comply with myriad licensure 
rules could delay treatment and deny a patient the services of a specialist who does not 
reside in an eligible state under the home state’s reciprocity rules.  
 
One recommendation is for the adoption of a national licensure system for 
telemedicine. Such a system would expand the market for telemedicine, promote both 
the use and development of new technologies, and eliminate many of the legal and 
regulatory ambiguities that plague and constrain the present system.250 A national 
system would involve the issuance of a license based on a standard set of criteria for the 
practice of telemedicine throughout the United States. Disciplinary actions resulting 
from malpractice or other negligence would continue to be carried out at the state level 
subject to the national standards.251  
 
Outdated licensure systems represent a major obstacle to the expansion of telemedicine 
services. While telemedicine originated primarily as an intrastate service, broadband 
has removed physical state barriers and has the power to connect doctors and patients 
located anywhere in the world. As such, licensure models must be revised to provide 
for interstate (and eventually international) telemedicine services.  
 
6.5 RECOMMENDATION #5 
 

Tort reform is needed to protect telemedicine practitioners from 
frivolous lawsuits and to encourage the continued adoption of 
broadband-enabled telemedicine devices and services.  

 
The number of medical malpractice suits and settlements continues to increase each 
year. Indeed, the cost of medical malpractice torts had the largest growth among U.S. 
tort costs, totaling $28.7 billion in 2004, having increased an average of 11.7 percent 
annually since 1975.252 Telemedicine, by its nature an emerging and cutting-edge 
medical service, expands the reach of healthcare and thus increases the possibility of 
medical malpractice suits.253 As a result, many physicians are hesitant to adopt 
broadband-enabled telemedicine applications for fear of exposing themselves to greater 
liability. While doctors who use telemedicine services and tools negligently should 
certainly not be immune from lawsuits, policymakers should consider reforms that 
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encourage the use of these services by updating tort laws to include telemedicine and 
telehealth.  
 
As with licensure, tort laws are largely state-specific. Traditionally in tort cases, an 
important jurisdictional determination is where a tort occurred.254 Telemedicine 
complicates this determination because the doctor and patient are physically separated, 
which muddies the traditional perception of the doctor-patient relationship.255 While 
federal tort law generally holds that the law of the patient’s home state controls, 
telemedicine injects some uncertainty because doctor and patient are connected only by 
a broadband connection.256 The possibility exists that a telemedicine provider could be 
exposed to a number of different tort laws should negligence occur.  
 
The current uncertainty regarding tort law and telemedicine may discourage healthcare 
providers from adopting broadband-enabled telemedicine devices and services and 
using them to provide interstate care. Policymakers must recognize that broadband-
enabled telemedicine has the potential to radically transform the U.S healthcare 
paradigm and that antiquated tort laws may potentially discourage physicians and 
other healthcare providers from using these tools to provide medical care to patients 
regardless of geographic location.   
 
6.6 RECOMMENDATION #6 
 

A combination of targeted policymaking and public-private 
partnerships should be used to facilitate the deployment of 
broadband to unserved areas of the country and to educate 
consumers about the benefits of telemedicine.  

 
The availability of robust broadband infrastructure is vitally important to the future of 
telemedicine. Devices and applications will become increasingly more bandwidth-
intensive as they provide more sophisticated real-time monitoring, emergency alert, 
and other time-sensitive services. Thus, for telemedicine to be most effective, broadband 
must be made available to and adopted by users in every corner of the United States.  
 
To date, broadband network owners have responded to growing demand for more 
bandwidth by investing billions of dollars in next-generation networks.257 Yet, for a 
wide variety of reasons, parts of the country remain unserved.258 Indeed, even though 
the FCC has found that “more than 99 percent of the country’s population lives in 99 
percent of zip codes” in which there is at least one broadband provider, broadband 
remains relatively scare in those zip codes with the lowest population density.259 As a 
result, the public and private sectors must work together on a solution for deploying 
advanced network infrastructure to unserved parts of the country and to educate the 
public about the profound impact that broadband services generally, and broadband-
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enabled telemedicine services specifically, can have on personal wellbeing. A number of 
tools are available. 
 
First, as mentioned in Section 4, the federal government should continue to strategically 
use universal service funding to create unique programs and incentives for deploying 
advanced telemedicine infrastructure to unserved parts of the country. The FCC’s Rural 
Healthcare Pilot, which, among other things, promotes the creation of proprietary 
broadband networks dedicated to the transmission of health-related services, has 
already been successful in spurring innovation and deployment of broadband across 
the country. Unique approaches like the Illinois Rural Health Net, the University of 
Virginia’s Southwest Virginia Alliance for Telemedicine, and various efforts in Alaska 
should be looked to as models for crafting solutions that fit specific local or state needs.  
 
Second, local, state, and federal government should promote the use of public-private 
partnerships to bring broadband and broadband-enabled telemedicine services to rural, 
low-income, and other unserved consumers. The Connected Nation model, for 
example, has succeeded in spurring broadband availability and adoption in Kentucky260 
and has been adopted in Minnesota, Ohio, Tennessee, and West Virginia.261 Additional 
efforts have succeeded in facilitating the deployment of robust telemedicine services to 
those most in need. University-based programs that are funded in part by federal grants 
have been especially successful to date. Similar approaches have led to breakthroughs 
in the fields of telepsychiatry and remote monitoring, and have helped to harmonize 
efforts by instituting a public-private standards-setting body for the HIT and 
telemedicine device sectors.  
 
Third, these efforts must be coupled with efforts to raise awareness regarding the life-
enhancing impacts of broadband-enabled telemedicine among a wider swath of 
patients and care givers. A number of organizations that specialize in bringing 
broadband to specific segments of the population (e.g., Older Adults Technology 
Services for senior citizens262 and One Economy for low-income users263) should be 
used as models to spur demand for and use of these critical tools.  
 
In the near term, special efforts should be made to bolster demand and use of 
broadband among senior citizens, as this large segment of the population stands to 
benefit the most from adopting broadband. A high-speed connection facilitates a wide 
range of social, economic, and health-related benefits for seniors,264 including a number 
of previously discussed telemedicine tools and services. Additional efforts might 
include education campaigns that target seniors, ensuring that online tools are designed 
in a senior-friendly way, and supporting local initiatives aimed at training seniors to 
use computers and the Internet.265  
 
Overall, a national commitment to incorporating telemedicine into a new healthcare 
paradigm is critical to transforming how medical care is provided in this country.266  
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6.7 RECOMMENDATION #7 
 

Bolster the nation’s pro-investment regulatory framework for 
broadband in order to encourage continued innovation of 
networks and telemedicine technologies. 

 
An essential prerequisite for cutting-edge innovation in the telemedicine industry is the 
wide availability of advanced broadband infrastructure. Indeed, many current 
telemedicine services rely on robust broadband connections to be effective. Over the 
next few years, most of the next-generation telemedicine applications and devices 
developed will be increasingly intertwined with broadband as the network becomes an 
ecosystem for more individualized medical care. Policymakers should thus bolster the 
pro-investment policies that have fostered an innovative broadband marketplace over 
the last decade in order to ensure that the telemedicine sector continues to thrive.  
 
Investment in broadband network infrastructure, robust management and security 
protocols, and research and development are essential to ensuring continued 
innovation by developers of telemedicine services and applications. To this end, current 
economic conditions require careful policymaking that provides investors and 
innovators with certainty that their efforts will not be made in vain. Federal funding for 
the deployment of broadband via the recently adopted economic stimulus package will 
supplement USF funding in the short-term to support further network build-out to 
unserved parts of the country.267 In addition, funding that is allocated for expanding 
and promoting the use of EHRs and other health IT could also be used to bolster the 
adoption of broadband-enabled telemedicine services in hospitals, care centers, and 
other medical facilities across the country.268  
 
Additional vehicles for strategically targeting these funds to support the deployment of 
broadband networks to unserved areas and to spur further innovation in the 
telemedicine sector could include tax breaks to network owners, grants to support 
telemedicine-focused university programs and public-private initiatives, and innovative 
incentives for private entities to devote resources to the research and development of 
cutting-edge services.269  
 
7. Conclusion 
 

Healthcare in the United States is an overloaded system that is poised to be furthered 
burdened as the baby boomers begin to retire.270 Moreover, a number of reports have 
questioned the quality of healthcare in the United States by highlighting the high 
number of avoidable deaths and internal inefficiencies that serve only to raise costs.271 
However, as detailed at length in this paper, broadband-enabled telemedicine has the 
potential to transform U.S. healthcare. 
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Broadband is driving innovation across the telemedicine industry. It is increasing the 
efficacy of HIT by connecting more institutions and allowing for the faster transmission 
of vital information; it is pushing healthcare into homes and will eventually decrease 
reliance on hospitals and nursing homes; and it is empowering individual patients by 
providing them with access to personal health and medical information. As a result, 
healthcare costs have generally decreased where telemedicine services have been 
implemented.  
 
In its most recent report to Congress, the Joint Advisory Committee on 
Communications Capabilities of Emergency Medical and Public Healthcare Facilities 
noted that “[e]nsuring that every American has access to broadband service throughout 
the country is… an essential healthcare communications imperative.  Broadband access 
can mean access to telemedicine applications, health information, and the ability of 
healthcare workers to work remotely in an emergency.”272 The future of healthcare is 
tied to the continued development of broadband-enabled telemedicine applications. 
Further, the development of these tools is dependent on the continued deployment of 
advanced broadband networks.  
 
Without a robust, efficiently managed broadband infrastructure that can provide 
telemedicine users with large amounts of bandwidth, innovation will slow and 
adoption of these tools will stall. Policymakers should thus continue to implement 
policies that support investment and encourage innovation while also reforming and 
updating a variety of healthcare-related laws in order to spur the adoption and use of 
telemedicine services. By doing so, policymakers will transform the U.S. healthcare 
system by increasing its reach, enhancing its effectiveness, and decreasing its costs.  
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