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THE FUTURE OF TELEHEALTH AND RURAL CONNECTIVITY

INTRODUCTION:
CONNECTIVITY AND THE RURAL HEALTH GAP
The Size of the Gap
There are major disparities in Americans’ access to healthcare. These inequities take
many forms, but the COVID-19 pandemic has emphasized the urban-rural divide.

PRIMARY CARE PHYSICIANS
per 100,000 residents

SPECIALISTS

per 100,000 residents

Rural: 55

Rural: 30

Urban: 79

Urban: 263

Figure 1: Disparities in healthcare access between urban and rural America
Source: North Carolina Rural Health Research Program. Rural Health Snapshot (2017).

Access to care considered routine in urban communities is either rarely found or
in short supply in rural areas, a gap further widened by the growing incidence of
practitioner burnout fueled by pressures related to the pandemic. Hospital closures
over the past ten years have only exacerbated the situation. And while each rural
community is unique, they face several common challenges, including responsibility
for a large service area, often with limited health care services available to treat a
generally older and lower income population.1
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How Wireless 5G Can Impact Rural Health
Reliable broadband provides the opportunity to reduce the gap in rural health care
access, as more and more Americans can
utilize telehealth services. However, many
rural communities
are still without sufficient connectivity
Expanded 5G coverage to support activities
will enable millions of
that are vital for
Americans to access
work, school, and
telehealth services
health care, such as
reliable video conferencing. In contrast, most urban communities have had this connectivity for years.
T-Mobile is committed to bringing the
power of broadband cellular connectivity
to everyone across America through their
nationwide extended range of 5G.

While the availability of broadband is one
factor impacting healthcare access, affordability is another challenge. The figure
below highlights the disparities in access
to broadband connectivity, and the limited
utilization of reliable broadband in areas
where it is available.
While T-Mobile is rapidly expanding its
network to address the issue of access to
broadband connectivity, cost is of equal
importance. T-Mobile is committed to
keeping 5G coverage affordable.
With the largest and fastest 5G network in
America, T-Mobile’s expanded coverage
will be crucial to enable millions of Americans to access telehealth services.

Figure 2: The rural connectivity gap in the United States by county, based on broadband
availability according to the FCC (left) and broadband usage according to Microsoft (right).
Sources: FCC Fourteenth Broadband report (Dec. 2019) ; Microsoft usage data (Oct. 2020)
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The Power of 5G
Following the initial spike at the beginning of the pandemic, the percentage of
outpatient visits conducted via telehealth
has stabilized at nearly 38 times the
pre-pandemic level. While telehealth visits
represented 0.4% of all outpatient visits
pre-pandemic, the rate of virtual visits has
grown to between 13 and 17 percent of all
visits.2
In this new era of healthcare delivery,
reliable connectivity, security, and innovative networking solutions are more important than ever – and that’s exactly why
5G makes all the difference. 5G networks
bring fast, reliable, and affordable home

Internet and wireless service to small
towns across the country.
Compared to its predecessors, 5G offers
considerable advantages. Low latency,
high bandwidth, and the ability to support
more devices outperforms its predecessors including 4G LTE and 3G wireless.
At the same time, the healthcare industry is undergoing a transformation driven
by the rise of telehealth, the evolution of
the Internet of Medical Things (IoMT) and
other emerging technologies. These developments are accelerating the capabilities
of telehealth in rural areas.

Figure 3: What sets 5G apart
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The Building Blocks of Effective Telehealth
While 5G is a crucial component of effective virtual care delivery, it
does not stand alone. Having the right leadership, processes, solutions, and reimbursement mechanisms in place is also essential.
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Figure 4: The building blocks of effective telehealth

Successful implementation of telehealth services demands the same
resources, expertise, and operational rigor as any other disruptive
innovation. When successfully implemented and adopted, telehealth
provides great value to patients and providers. It offers the opportunity to prevent or mitigate disease progression through timely access to care, and at a reduced cost.

Figure 5: The pathway to effective technological implementation of telehealth
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TELEHEALTH TODAY
There are three ways telehealth is already changing the healthcare landscape in
rural communities by leveraging 5G: in video consultations with doctors, remote
patient monitoring (RPM) and in medical transportation including ambulances.

Video Consultations and 5G
Following a major acceleration at the beginning of the COVID-19 pandemic, an estimated 46% of US consumers have used
telehealth to replace cancelled office visits
– up from only 11% in 2019.3 Even as Americans are resuming in-person activities in
many aspects of their lives, video appointments and consultations have remained a
popular option for accessing care.

Video consultations can give patients in
rural areas access to many specialists and
sub-specialists who are not practicing in
their vicinity. Virtual visits also enable the
possibility for multi-provider collaboration, where a patient can meet with their
entire care team simultaneously to address all aspects of their health. In effect,
telehealth helps communities transcend
geographic barriers when accessing care,
While video-enabled care is steadily on enabling patients with specific conditions
the rise across the country, the trend has to connect with top specialists regardless
not kept pace in rural areas where reliable of where they reside.
connectivity is a challenge for some. Video
calls, powered by 5G, will accelerate timely
access to care in rural areas.
The high-speed, high-quality video calling
made possible with 5G broadens the types
of appointments that can happen virtually.
While renewing a routine prescription or receiving lab results over the phone is nothing new, high-quality video calling paired
with targeted RPM devices offers healthcare providers an expanded capability to
assess patients.
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The Capabilities of 5G and RPM
RPM uses a variety of medical devices and sensors to monitor patients’ health in their daily
lives. RPM gives patients and providers more
data to assess health and identify disease. Because RPM can be done at home, without the
need for patients to access care through traditional brick-and-mortar health services, it lowers
the cost of care.

5G is Essential for RPM

5G’s low latency, as well as its capacity to connect more devices, means that 5G-capable RPM
devices can reliably transmit biometric data in
real-time to health professionals. Targeted RPM
devices capture physiological changes occurring as people engage in daily activities. This offers providers deeper insight into their patients’
Health care providers are increasingly embrac- health status and can enable early identification
ing technology to support the health and well- of medical conditions, allowing the care team to
ness of their patients. The growth and adoption offer timely interventions.
of RPM technology has led to its expansion into
new areas, including physical therapy, maternal, For example, as rapid weight gain is often a leadand behavioral health.
ing indication of worsening heart failure, remote
weight monitoring using a smart scale can signal
RPM technologies allow patients to provide im- early clinical deterioration to the cardiologist.4
portant health data to their care team in real Early identification of cardiac decompensation
time, regardless of where they are. This is even enables rapid adjustments to the treatment plan
more impactful in rural areas where the distance to avoid disease progression and limit the need
to healthcare facilities may be a barrier to timely for costly treatments, including hospitalization.
diagnostic services and treatment.

Figure 6: Examples of devices used for RPM
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5G and Medical Transportation
In rural areas, the average travel time to the
nearest hospital is 17 minutes, with 25% of
community members living over 35 minutes
away from the nearest hospital.5 Travel time
is further increased an average of 15 minutes when including ambulance response
time. As a result, rural Americans wait over
32 minutes, on average, between a 911 call
and arrival at the hospital.6
In emergency care, every second counts.
The decisions made by first responders in
the first few moments have a crucial impact
on a patient’s outcomes. Expanding the information available to first responders can
make a life-saving difference, as it enables
them to make better-informed decisions
about each patient.
RPM data can also be leveraged to bridge
the information gap faced by providers
with no prior history of caring for an individual patient. For example, by giving first
responders access to a patient’s EMR and
health history in real-time effectively closes
the knowledge gap for providers in the field.
By combining important details of a patient’s health history with real-time capture
of patient data in the field, the team at the
hospital has a better understanding of the
patient’s conditions and needs, so they may
proactively coordinate needed services immediately upon arrival. 7−8

Wireless transmission, based on a 5G network, can support mobility up to 90 mph,
“thus, it supports road, railway, and air ambulances”.9 Improving communication between members of the healthcare team,
two-way access to the EMR, and enabling
providers in the field to perform important
diagnostics in transit is a key benefit that 5G
brings to health delivery.
Two-way data communication – including
audio-visual multimedia flow and the rapid transfer of EMRs and medical imaging –
between ambulances and hospitals is the
foundation for pre-hospital mobile healthcare. 5G is essential to achieving the stringent connectivity criteria that can expand
first responders’ capacity for pre-hospital
care.
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TELEHEALTH TOMORROW
Emerging technologies have tremendous potential for growth in rural healthcare
over the next decade. Examples include remote and robotic surgery, the increased
application of AI and Machine Learning in healthcare, and the use of advanced network services including Private 5G Networks and Multi-access Edge Computing
(MEC).

5G-Enabled Remote Surgery Support
Rural hospitals provide important services
for the surrounding communities but cannot offer access to a complete array of
specialists, who tend practice in urban
areas where the most patients requiring
their care reside. The ability to utilize specialists remotely can vastly expand the
availability of services for all. For example,
experts in specific fields, such as remote
surgery, may offer support to surgical
teams prior to, during, or post-operation –
providing critical support to surgeons and
patients located in
isolated areas.
5G expands the
portfolio of health care A 5G connection
services that can be
enables the reprovided virtually
mote surgery team
real-time access
to the sensory and
digital data available to the team on-site.
This communication can enable outside
experts to advise the team as the surgery
takes place, but high-resolution video

is crucial for the detail-oriented work and
precise feedback required in surgical settings.
Emerging technologies bring greater reliability to telehealth care, and trust is critical
when it comes to high-risk care, including
surgical procedures. In this case, increasing trust is key to reduce avoidable delays
in care. Many emerging technologies are
expanding the available opportunities for
remote care – such as the development of
surgical microscopes, which can be inserted into the body to inform the surgical team
of the best line of approach, in advance of
the first cut.10
The availability of 5G coverage is enabling
inventors and clinicians to collaborate to
create next-generation solutions to contemporary surgical challenges. Innovation
promises to drastically improve patient
access to life-saving and quality of life improving surgical interventions in the very
near future.
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Robotic surgery
Another evolution of surgical care involves
the use of smart robots for precision operations. As an example, the use of robotics
in spinal surgery where there is no margin
for error requires requires a highly reliable
network connection.
When instructing a remote robot to perform surgical procedures, a surgeon requires a latency of no more than one
millisecond.11 Leading surgical robot technology is only made possible with the
foundation of a powerful 5G network.

The extreme precision required of robotic
surgery must be fueled by the real-time
transmission of large packets of data.
Colorectal surgery is an area where robotic technology has excelled. It has enabled
surgeons to achieve excellent results
where laparoscopic surgery has fallen
short in the past.12−13 The early results in
this sub-specialty have paved the way for
research and advancement in other areas,
such as pancreatic surgery using minimally invasive robotic procedures.
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AI and Machine Learning
Artificial Intelligence (AI) and Machine Learning
(ML) have dramatically enhanced the ability
to analyze data for the improvement of human
health. As RPM gives providers access to greater quantities of patient data, AI and ML will become an essential component of care, enabling
providers to focus on the data most meaningful
to the care of their patients.

AI Diagnostics
Medical data, whether collected at home or
in a clinical setting, can be fed to an AI or ML
algorithm for streamlined remote diagnostics.
Cellular connectivity is a necessary component
powering this important translation of raw patient data into meaningful, actionable information for the care team.
Leveraging the power of AI and ML for diagnostics has the potential to improve the efficiency
of specialists. As an example, the latest MR
imagery has improved from dozens of slices to
hundreds of slices per scan. Without the aid of
AI to direct the specialist to the slices of importance, the time needed to review a film would
drastically increase.

There are many examples of successful applications and promising approaches – ranging from
pattern recognition software to digital medical
image analysis. Machine Learning is becoming
increasingly important in health care, offering
benefits such as next-level disease classification, and data synthesis that provides decision
support to providers for selection of the best
treatment regimen.14
Medical imaging is becoming increasingly
mobile. CT scans can be done in the ambulance
while the patient is en route to the hospital.
Ultrasound studies can be done in a patient’s
home. This enables the care team to diagnose
and begin appropriate treatment more rapidly
than ever before.
5G provides the powerful connection between
smart devices and remote diagnostic equipment that enables specialists to connect with
greater numbers of patients without the constraint of geographic distance.

Figure 4: Applications of Machine Learning (ML) diagnostics
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Advanced Network Services
The use of Internet of Medical Things (IoMT) devices is on the rise. Connecting disparate sources of raw data has improved clinical insights and
has led to improved diagnosis and treatment.
The connection of IoMT, however, can produce
large amounts of data that must be managed.
Considerations regarding needed bandwidth,
cost of storage, data security and access must
be addressed.
This is where 5G comes in. Hospitals can segregate patient health information using 5G private
networks, from the low band, long range, public
cellular networks to ensure security . Creating a
private 5G network for all computers and devices within a hospital holds huge potential in areas
underserved by public networks — 5G-powered
private networks offer advantages in security,
reliability, and spectrum efficiency.

Private Networks and Multi-Access Edge
A combination of 5G private networks and edge
computing are essential to bring hospitals into
the modern digital age. Near real-time information processing, privacy, security and reliability
are key to modernization and are enabled by 5G
Advanced Network Services.

Modern healthcare facilities are leveraging private 5G networks to enable ubiquitous high
bandwidth low latency connectivity for all assets and personnel while also improving healthcare delivery and patient outcomes.
Edge computing refers to computing that’s
done at or near the source of data. A multitude
of sensors and scanners collecting patient data
are analyzed in near real-time using Edge Computing, thus providing immediate actionable information to healthcare team for patient care.
This results in improved patient care and better
privacy and security of patient data.
Edge computing technology provides hospitals with the benefit of faster, more efficient,
and more secure data storage and processing.
For example, wearable health monitors collect
and locally analyze data such as pulse rate and
blood-oxygen levels and can alert doctors and
nurse staff on the spot.
New technologies like 5G and edge computing
are making healthcare more connected, secure,
and efficient, and are greatly improving the
scope of rural healthcare whether delivered in
patients’ homes or on-site at rural hospitals.
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UNLOCKING TELEHEALTH’S FULL POTENTIAL
The COVID-19 pandemic created the need for the rapid
deployment of telehealth
measures to offer ongoing
access to healthcare services
in times when traditional office or clinic visits were unavailable. While the rapid response in standing up these
services was remarkable,
these early telehealth solu- Figure 10: Key ingredients to advance telehealth adoption
tions did not always meet the needs of providers about an innovation flows from one person to
or patients. The next phase of telehealth deploy- another over time within society.15 The innovament addresses refinement in processes.
tion curve below describes the distribution of
adoption tendencies across the population.
Organizations are increasingly looking to refine
their telehealth approach to better integrate with Harvard Business School Professor Clayton
provider workflows and meet the needs of both Christenson’s theory of disruptive innovation
providers and patients. To do this effectively, de- supports that telehealth is a sustainable innovacision makers need to ensure that all key stake- tion — driven in large part by “incremental imholders are involved in the redesign process to provement in telecommunication technologies
ensure a smooth workflow with technology that from the traditional phone to current videoconis seamless to both providers and patients.
ferencing software integrated with electronic
medical records…”16
Like any new, disruptive technology, the process
of adoption is slow. Diffusion refers to the pro- Technology adoption does not happen overcess by which the news
night. Before technology may be fully embraced,
those who will use it must appreciate its value.
Only then will people be open to changing their
behaviors to incorporate the solution. T-Mobile is committed to completing the promise
to provide 5G connectivity to all, which
will permanently pave the way
for telehealth as a fixture in the
Figure 11: The diffusion of innovation curve
healthcare delivery landscape.
Source: Rogers, Everett M. Diffusion of Innovations. New York: Free Press, 1995. Print.
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IN CONCLUSION
There is a large rural health gap in the United
States driven in part by a dramatically lower
density of providers: with roughly 263 specialists per 100,000 in urban areas and only 30 specialists per 100,000 in rural areas.17

Existing and emerging technologies in telehealth
delivery, from video-enabled consultations to
robotic surgery and machine learning enable
access to best in class care, regardless of geographic distances.

The rapid shift adoption of telehealth in recent
years has been further supported by advances in technology, legislation, and connectivity.
Since the beginning of the COVID-19 pandemic,
there has been a 38-fold increase in telehealth
utilization. This accelerating frontier in American
health care delivery has great potential to help
close the health gap in rural America, and offers
a more timely, cost-effective and efficient opportunity for access to high quality care.

T-Mobile’s Extended Range 5G, which covers
over 310 million people over 1.8 million square
miles, brings telehealth services to rural America. As the country’s largest and fastest 5G network, T-Mobile is leading the charge in connecting people with healthcare, to improve access to
care, and ultimately, quality of life.

Capable device required; coverage not available in some areas. Some uses may require certain plan or feature; see T-Mobile.com. 5G use cases are still emerging and new
devices being created; see details on current 5G capabilities & services. Extended Range 5G includes low-band 5G signals. Ultra Capacity 5G includes dedicated mid- and/
or high-band 5G signals. T-Mobile’s Ultra Capacity 5G covers hundreds of cities and millions of people, with more added all the time; see T-Mobile.com/5Glayers. Fastest:
Based on analysis by Ookla® of Speedtest Intelligence® data as reported on www.speedtest.net/global-index/united-states#market-analysis for Q4 2021. Ookla trademarks
used under license and reprinted with permission.
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