


    CMA Today   |   NovDec 2017    13

B y  M a r k  H a r r i s   

From management of routine health 
issues to acute care intervention, tele-
medicine services are transforming 

the practice of medicine. Clinicians can com-

municate with patients by phone, email, and 

electronic portal. From their homes, patients 

use devices to transmit data about blood 

pressure, heart rate, and other vital infor-

mation. Meanwhile, major medical centers 

house live, interactive video technology using 

high-resolution cameras, telestethoscopes, 

and other tools that permit physicians to 

provide specialty care to patients in rural 

hospitals, sometimes hundreds of miles away. 

Driven by technology, the availability 

of telemedicine services is expected to grow 

in the coming years. Indeed, after decades of 

steady technological advances, the telemedi-

cine revolution is poised to refashion health 

care delivery at an increasingly accelerated 

rate. The transformation is already taking 

place: the American Medical Association 
adopted ethical practice guidelines for the 
use of these technologies in 2016.1 In that 
same year, about 72 percent of hospitals 
and 52 percent of physician groups had 
telemedicine programs in place.2 

Incoming transmission
Interestingly, the concept of telemedicine 
itself goes back many decades. Early in the 
20th century, telemedicine described early 
transmissions of electrocardiograph (ECG) 
data over telephone wires. In more modern 
times, the term emerged in the 1970s to 
describe the use of information and com-
munication technologies to improve patient 
outcomes through enhanced access to care 
and medical information.3 

In fact, much of the development 
in telemedicine began in earnest in the 
1960s, as advances in the military and 
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medicine technology has made a tangible 
difference, says Dr. Ellenby. “This is a skill set 
that our providers at OHSU use somewhat 
frequently versus community providers, who 
are trained every two years in a simulation-
type class, but fortunately don’t have the 
need to practice it that often.” 

Understandably, newborn resuscitation 
can be inherently stressful for clinical staff. 
As such, OHSU’s experienced specialists can 
provide much-valued assistance to commu-
nity providers using televideo technology. At 
times, says Dr. Ellenby, such remote support 
has proven lifesaving. 

“One of our more dramatic cases 
involved a newborn, a neonate born in a 
small community hospital,” says Dr. Ellenby. 
“The obstetrician decided at about 5 a.m. 
that they needed to do an emergent or crash 
cesarean section to get the baby out. The pri-
mary physician rushed in from home to be 
part of the resuscitation team. The baby was 
then born about 5:30 a.m.” Unfortunately, 
the baby was born with cardiac complica-
tions and was cyanotic. (Cyanosis refers 
to a bluish color of the skin and mucous 
membranes9 due to deficient oxygenation 
of the blood.)

Dr. Ellenby describes what happened 
next. “As their team started to do a resusci-
tation, our unit neonatologist joined their 
team virtually [via] telemedicine just a few 
minutes after the baby was born. She was 
able to quickly identify that the team doing 
the bag-valve-mask ventilation, where they 
were trying to breathe for the child, was 
having some trouble with that skill. It’s a 
difficult skill at baseline, and one individual 
was trying to both open the airway and then 
to deliver the breaths.”

Staff have learned to consider this task 
a two-person job, explains Dr. Ellenby. “By 
being able to see what was happening on the 
video, how the baby was responding to the 
procedure, our neonatologist was able to 
redirect the team, with one person focused 
on opening the airway and the other person 
focused on delivering the breaths. With 
that change, 15 minutes later the baby was 
fully resuscitated and crying vigorously and 
could go on to lead a normal life. Had our 

space technology sectors began to impact 

health care services. Under the sponsor-

ship of Massachusetts General Hospital, for 

example, the first telemedicine services were 

provided to an airport clinic in Boston in 

1968. The service used a private microwave 

linkage to provide radiology, cardiology, 

dermatology, psychiatry, and other services 

to air travelers in need of medical care.4

Telemedicine means “healing at a dis-

tance,”3 though the term is defined dif-

ferently across the health care system.5,6 

The terms telemedicine and telehealth are 

also sometimes used interchangeably, to 

the extent that the American Telemedicine 

Association (ATA) contends the terms have 

become essentially synonymous; both terms 

describe the use of remote health care tech-

nology to provide clinical care.7

For the most part, however, telemedicine 

tends to refer more specifically to the use of 

remote clinical services, while telehealth is 

applied more broadly to include references 

to remote nonclinical services.8 The latter 

might include continuing medical educa-

tion programs and other resources that use 
distance learning technologies.

Expertise far and wide at OHSU
In the last decade, telemedicine technol-
ogy has changed the health care landscape 
in significant ways. One pioneering use 
of advanced telemedicine technology has 
been in acute care medicine. Many major 
academic medical centers offer remote 
access to a full range of specialist care. For 
smaller rural community hospitals, such 
resources can mean patients in intensive 
care, emergency departments, and other 
acute care settings can benefit from the 
comprehensive specialty care available at 
larger medical centers. These resources can 
include 24-hour remote monitoring, with 
staff who track oxygen levels, ECG readings, 
and other vital signs. 

One leader in acute care telemedicine is 
Oregon Health & Science University (OHSU) 
in Portland. Starting with pilot programs 
more than a decade ago, OHSU has had 
a statewide telemedicine network in place 
since 2010. The network provides patients 
in many regional community hospitals with 
around-the-clock access to pediatric, neo-
natal, stroke, trauma, and neurosurgery 
specialists. The service allows OHSU clini-
cians to assist their colleagues in diagnosis 
and treatment decisions for many of their 
acute or critical care patients. 

“The telemedicine program has had 
a huge impact, particularly in adult stroke 
care and pediatric intensive care,” says Miles 
Ellenby, MD, director of OHSU’s telemedi-
cine program. “Specifically, in my area of 
pediatric intensive care, telemedicine allows 
us to do a better job of triaging children 
from around our state. Tele-PICU [pediatric 
intensive care unit] has transformed our 
ability to triage and to decrease unnecessary 
transports of children that would otherwise 
have been transported [to OHSU] had we 
been on a phone-only connection. With the 
addition of video, it improves the comfort 
level of providers on both ends with these 
[triage] issues.”

Newborn resuscitation support within 
the birth centers is an area in which tele-
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State licensing and 
telehealth
Providers participating in tele-
health programs must pay special 
heed to state licensing regulations 
when working across state lines:

Most states require physicians 
to be licensed to practice in the 
originating site’s state, and some 
states require providers using 
telehealth technology across state 
lines to have a valid state license 
in the state where the patient is 
located. Therefore, with limited 
exceptions, telehealth consulta-
tions with a physician across state 
lines require licensing paperwork. 
If physicians electronically interact 
with patients in other states or 
prescribe medication across state 
lines, they should establish licen-
sure in those other states.16



Notably, the live video handoff is also 
able to involve patients in the process, adds 
Dr. Ellenby, which can help reduce any 
trauma involved with the care transition. 
“They can see where they’re going, express 
their concerns, and feel like they’re a part of 
the handoff process. This can help reduce 
anxiety.”

As Dr. Ellenby concludes, “We all know 
that transitions of care are one of the big 
risk points for errors in health care, for poor 
data exchange. We think by using live video 
we do a much better job of data exchange. 
It’s a much more involved process now.” 

Project ECHO: Moving knowledge, 
not patients
At the University of New Mexico School 
of Medicine (UNMSM) in Albuquerque, 
a unique initiative called Project ECHO 
(Extension for Community Healthcare 
Outcomes) is playing a significant national 
and international role in using telemedicine 
resources to enhance medical care deliv-
ery among traditionally underserved rural 
patient populations. 

Under the leadership of Sanjeev Arora, 
MD, a UNMSM liver disease specialist, 
Project ECHO began in 2003 as a statewide 
initiative to bring specialist expertise to 
primary care clinicians treating hepatitis C 
patients in outlying rural communities. The 
program has used two-way video conferenc-

ing to link local clinicians with specialist 
teams at UNMSM that meet in weekly virtual 
clinics known as teleECHO clinics. 

Dr. Arora describes the shortage of 
specialist care for hepatitis C patients in New 
Mexico before the launch of Project Echo: 
“I was treating hepatitis C, working all the 
time, and still there was an eight-month 
wait to see me,” he says. “We were the only 

neonatologist been on the phone only with 
her team, she would have asked, ‘Are you 
ventilating the baby?’ Their response would 
have been, ‘Yes, what’s your next question?’ 
And that child would not have survived that 
resuscitation or [would have] survived with 
a brain injury. It was just a simple recom-
mendation, but the impact of having video 
was what made all the difference.”

Telestroke and discharge programs
For adult stroke patients, the telemedicine 
program has also brought significant ben-
efits. “Our stroke neurologists are able to 
see the patient at the referring hospital in 
real time,” reports Dr. Ellenby. “We’re able to 
assist with making decisions about starting 
lifesaving, brain-saving interventions at the 
referring hospital. In fact, stroke care has 
been the biggest utilizer of telemedicine 
at OHSU. This is similar, actually, to what 
is happening nationwide, with telestroke 
programs the biggest utilizer of acute care 
telemedicine.”

Another innovative use of telemedicine 
is evident in what OHSU calls the “skilled 
nursing facility–patient handoff.” As a 
major medical center, OHSU discharges 
many patients to a skilled nursing facility. 
Telemedicine resources have helped to 
make the patient handoff a more seamless 
and efficient experience for both patients 
and staff. 

“Historically, the way patients would 
be discharged from our hospital would be 
with a verbal nursing handoff, just over the 
phone,” explains Dr. Ellenby. “This would 
occur outside the patient’s room, with no 
patient involvement. Now, when patients 
are transferred from the hospital to a skilled 
nursing facility, we provide live, interac-
tive video conferencing to help coordinate 
these transfers. We use a secure, HIPAA-
compliant [Health Insurance Portability 
and Accountability Act] iPad that we bring 
into the patient’s room for the handoff. The 
receiving nurse is able to meet the patient 
before the transfer, which gives them a better 
sense of what the patient’s active issues are 
and to have that much more comfort with 
the patient they’re receiving.” 

major treatment center for hepatitis C in 

New Mexico at that time. People were driv-

ing hundreds of miles and making multiple 

trips each way. Many poor people couldn’t 

get access.”

Under Dr. Arora’s leadership, the Project 

ECHO model was implemented at multiple 

clinical sites across the state. The model of 

care allows patient cases to be presented 

to the Hepatitis C Community TeleECHO 

Clinic, with a multidisciplinary specialist 

team recommending treatment plans to 

community clinicians. The patients are fol-

lowed over time and treatments adjusted as 

needed in ongoing consultations with the 

specialist team. 

Notably, a New England Journal of 

Medicine study in 2011 showed that the 

quality of care Project ECHO–trained clini-

cians provided was equal to the quality of 

care university-based specialists provided 

directly.10 Specialist treatment support for 

hepatitis C is now available at 24 community 

health clinics across New Mexico. 

Subsequently, Project ECHO has 

expanded to provide comprehensive disease 

management for more than 60 diseases and 

conditions. This includes diabetes, HIV care, 

opioid addiction, palliative care, cardiology, 

tuberculosis, behavioral health disorders, 

and many other disease areas. “Essentially, 

the purpose of Project ECHO is to address 

the great shortage of specialized knowledge 

in rural and underserved areas all over the 

world, to really build that capacity,” remarks 

Dr. Arora. “There are now 124 academic 

medical centers in 24 countries that have 

adopted the ECHO model. This includes 70 

university hubs in the United States alone.” 

The program has adopted the ambitious goal 

to improve the lives of 1 billion people by 

2025, reports Dr. Arora. 
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“Because there will never be enough specialists in the world to take care of 
everyone, we have to use the entire workforce to work at the very top of their 
ability through this mentorship model to make the world a better place.”

—Sanjeev Arora, MD, founder and director, Project ECHO,  
University of New Mexico School of Medicine



The ECHO model works by providing 
frontline clinicians with the knowledge and 
support necessary to manage patients with 
complex conditions.11 Notably, the model 
is less a direct provision of care than a con-
tinuous learning system that brings together 
practicing clinicians with specialist mentors 
at medical center hubs. Overall, the ECHO 
model of care represents a combination of 
technology use, best-practice protocols, and 
case-based learning designed to support 
quality patient care.11 

“We eventually realized that we had 
done what we call forced multiplication,” 
explains Dr. Arora about the program’s early 
efforts in hepatitis C care. “That is, we had 
exponentially improved the capacity to 
deliver best-practice care. The wait in my 
clinic fell from eight months to two weeks. 
The cure rates for hepatitis C became very 
high in the rural areas. Everybody could get 
treatment as soon as they wanted it.”

Model community
Notably, Project ECHO also fosters enhanced 
education and training of community health 
workers to support best-practice care in 
rural communities. In the project’s early 

initiatives, Dr. Arora notes that he and his 

colleagues did not realize that training solely 

for physicians or nurse practitioners at the 

rural community clinics would be insuffi-

cient to provide best-practice care. It would 

also be necessary to bring support staff in 

rural areas into the program’s tele-learning 

system. As a result, Project ECHO started 

community health worker programs to train 

medical assistants, nurses, and others as part 

of the rural health teams.

“We’ve been able to show that these 

teams work amazingly well, as long as they 

participate in our continuous learning sys-

tem,” says Dr. Arora. “They join through 

video conferences where there could be 20 

to 25 people participating at the same time.” 

The two-way video conferences represent a 

kind of hub-and-spoke system, he explains, 

with the hub being the university medical 

center and the spokes the outlying com-

munity clinics. 

“This is not a unidirectional flow of 

information from specialists to community 

health workers, medical assistants, and nurs-

es,” says Dr. Arora. “It is also that we learn 

from these nurses and medical assistants so 

that everybody has something to contribute 

to best-practice care. This is a concept we 
call ‘all teach, all learn.’”

Dr. Arora emphasizes that medical 
assistants do indeed have a valued role 
in the Project ECHO model. “In Project 
ECHO, medical assistants’ skill sets can be 
[employed] in a major way to build capac-
ity for educating,” he stresses. “So, medical 
assistants via ECHO can become patient 
education and support workers and become 
[even more] skilled.”

Another product of better connected 
medical centers and community clinics is 
the sense of greater professional satisfac-
tion it brings to health care teams working 
in traditionally underserved rural settings. 
“There is a consistent theme that Project 
ECHO produces joy of work, improved 
professional satisfaction, and reduces profes-
sional isolation,” remarks Dr. Arora. “There 
is greater self-efficacy amongst providers. 
Many CEOs of rural health systems tell us 
they use Project ECHO as a recruitment 
and retention tool.”

Connections for care
While the Project ECHO teleconferencing 
model is unique, major medical centers are 
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Telemedicine 
technologies
Providers and patients have several categories of telemedicine 
technologies to choose from17:

Store-and-forward telemedicine involves the transmission of medical 
data (e.g., medical images and biosignals) to a physician or medical specialist for 
assessment. The presence of both parties at the same time is not required; there-
fore, store-and-forward telemedicine has become popular with such specialties as 
dermatology, radiology, and pathology. 

Remote monitoring, or self-monitoring or testing, allows medical professionals 
to monitor a patient remotely using several technological devices. This method is 
typically used to manage chronic diseases or specific conditions (e.g., heart disease, 
diabetes mellitus, or asthma) with devices patients can use at home to capture such 
health indicators as blood pressure, glucose levels, ECG activity, and weight. 

Interactive telemedicine services provide real-time, face-to-face interaction 
between patient and provider through audio and video technology. 



now exploring the use of telemedicine tech-

nology to enhance care for chronic disease 

patients across the country. For individual 

patient appointments, telemedicine technol-

ogy can even enable comprehensive virtual 

checkups for patients with diabetes and 

other conditions. 

In one pilot program sponsored by the 

University of Alabama at Birmingham School 

of Medicine and the Alabama Department 

of Public Health, for example, patients in 

rural areas are now gaining access to more 

specialized diabetes care without the burdens 

of long-distance travel. Remarkably, this 

includes the ability to provide patients on 

home dialysis with a full medical checkup.12

The visits rely on the use of several 

county health department telehealth facili-

ties, where local area patients can be seen. 

The county health department staff use high-

definition handheld examination cameras, 

which allow physicians at the university 

clinic in Birmingham to conduct a virtual 

examination, checking patients’ legs for 

swelling, looking for signs of dehydration 

or problems with the dialysis catheter. A 

Bluetooth-enabled stethoscope allows the 

physician to listen to the patient’s heart and 

lungs. As well, the local medical staff with the 

patient can draw blood for examination.12

Similar offerings are on OHSU’s 

agenda as an area for expanded services. 

“Unfortunately, people often must travel 

great distances for brief specialty appoint-

ments,” says Dr. Ellenby. “This is where 

telemedicine has something to offer. If you 

live in Medford, Oregon, five hours south 

of Portland, for example, and your child 

has diabetes, the recommendation is that 

you see a pediatric endocrinologist every 

three months. To get that care a family will 

have to embark on a 10-hour round-trip car 

ride, maybe miss a day of work or school, 

for what may be a 20-minute appointment 

with their provider. All too often families 

go out and get that care at great personal 

expense. Or, unfortunately, they won’t get 

the care they’re expected to get in a timely 

fashion. It’s exactly this type of visit that 

could happen over video.”

Dr. Ellenby notes that this scenario for 

telemedicine is not going to replace all in-

person care. Endocrinologists from OHSU 

will still travel to outreach clinics around the 

state, he notes. However, in clinical scenarios 

in which the physical examination does 

not need to be completely done in person, 
ambulatory telemedicine can provide valu-
able support, expanding OHSU’s capacity 
to reach patients. 

Notably, medical assistants should 
expect to play a growing role in these ambu-
latory telemedicine settings, adds Dr. Ellenby. 
“Medical assistants will increasingly be called 
upon to become telepresenters. Depending 
on the clinical scenario, they will be the 
ones with the patients. A nurse or a medical 
assistant will be the staff member actually 
gathering the vitals on-site, and perhaps 
assisting with the physical exam components 
that the physicians and other providers need 
help with over video. So, they will play a role 
moving forward.”

Power to the patients
Telemedicine is also expanding into more 
routine health care services. In 2014 approxi-
mately 1 million direct-to-consumer (DTC) 
telemedicine visits took place between 
patients and physicians working for these 
companies, without an established relation-
ship.13 Some health systems now enable 
patients with a health concern to schedule 
low-cost teleconsultations from their homes 
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with physicians, nurse practitioners, and 
other providers. Concerns may include such 
health issues as upper respiratory or urinary 
tract infections, skin conditions, and other 
issues. The teleprovider can determine if a 
prescription is appropriate, for example, 
or whether the patient should schedule an 
in-person follow-up appointment. 

The world of telemedicine also includes 
the availability of a growing array of home-
use medical devices that measure or moni-
tor vital signs or conditions, smartphone 
apps with video chat, and other mobile 
applications. All offer innovative new ways 
to connect patients and providers, gather 
data, and enhance care. 

Automated in-home testing technology 
represents one example of the benefits of 
evolving telecommunications technology. 
Jessica Ahlers, CMA (AAMA), who works 
in medical sales for American HomePatient 
in the Cincinnati area, sees these benefits 
used to help many clients.

Ahlers helps provide oxygen therapy 
and other respiratory products for physi-
cian practices, hospitals, nursing facilities, 
and patient homes. As such, Ahlers often 
provides the initial patient introduction to 
an in-home test for monitoring the use of 
warfarin (Coumadin), a drug used in anti-
coagulation therapy. The test process records 
what are called PT-INR levels. PT stands 
for prothrombin time and is a measure of 
how quickly blood clots. The international 
normalized ratio, or INR, is the standard 
unit used to report a PT test result.14

“It’s basically a finger stick test, just like 
diabetic testing with a specific test strip for 
this machine,” explains Ahlers, who once 
worked as a clinical coordinator for a family 
practice and sports medicine clinic in Mason, 
Ohio. “It takes a few minutes to complete, 
and the results are automatically sent over 
the patient’s phone to the physician. If there’s 
a concern with the test results, the physician 
can then dose the patient accordingly.” 

The approach allows for more frequent 
weekly testing while easing the burden on 
patients who are not always able to travel 
easily, she says. “The great advantage of 

the automated system is now they’re not 
[required] to travel to the lab every few weeks.” 

In addition to in-home instruction, 
online educational videos on medical device 
use and related services are available to 
patients, reports Ahlers. This constantly 
expanding access to resources serves as a 
reminder of the potential for new tech-
nology to change the way people work 
and medicine is practiced. “In my current 
job, I’ve seen visiting physicians from VPA 
[Visiting Physicians Association] go out 
to patient’s homes, but they can only visit 
so many patients in a day,” she observes. 
“Telemedicine can certainly be a way for 
physicians in different settings to see more 
patients. I think in time more and more 
patients are going to enjoy telemedicine’s 
benefits.”

Systems check
In fact, the pace of change is such that at this 
juncture, the larger barriers to expanded tele-
medicine applications may be more admin-
istrative than technological. “Telemedicine 
is a very good example of technology that 
has outpaced the administration and pay-
ment systems in health care,” says David N. 
Gans, MSHA, FACMPE, senior fellow of the 
Medical Group Management Association 
(MGMA) in Colorado. “Telemedicine gener-
ally is the opportunity for the provider to 
have contact directly with the patient and 
do an assessment and a course of treatment 
with the patient at a lower cost, and at a 
much greater convenience and efficiency 
than would occur if the patient came for an 
in-person visit. But telemedicine at the same 
time has been very slow to be integrated into 
our normal care patterns for reimbursement 
and regulation.”

One concern about the increased use of 
telemedicine is that barriers to testing could 
result in the overuse of antibiotics. A study 
compared antibiotic and broad-spectrum 
antibiotic prescribing rates for treatment 
of acute respiratory infections between one 
DTC telemedicine company and physi-
cian offices. While overall prescribing rates 
between the two settings were similar, the 

results showed that the telemedicine com-
pany prescribed more broad-spectrum anti-
biotics, for which overuse threatens higher 
health care costs and increased antibiotic 
resistance.13 Similarly, other research suggests 
that while one attraction of telehealth is the 
potential savings posed by replacing physi-
cian office and emergency department visits 
with virtual appointments, the increased 
demand for health care and utilization may 
increase overall health care spending.15

These administrative and financial con-
cerns extend into other matters, as well. 
For more routine care, insurers may not 
reimburse patients, says Gans, or they have 
restrictions on how telemedicine can be 
implemented. “Insurers each have their own 
rules as well, so there’s great inconsistency 
in telemedicine. Also, each state has its own 
requirements for telemedicine. Some states 
are far more liberal than others regarding 
prescribing ability, credentialing of doctors, 
and the like. Currently, there’s also a lack of 
national telemedicine standards, unlike what 
we see in face-to-face medicine.”

While the Centers for Medicare & 
Medicaid Services (CMS) does reimburse 
some telemedicine services, it has in past 
years generally limited coverage to rural areas 
with designated shortages of health care 
personnel and resources. The better news 
for telemedicine supporters is that the per-
centage of employers offering health plans 
with telemedicine benefits jumped from 48 
percent in 2015 to 74 percent in 2016. There 
is also momentum in Congress to expand 
Medicare’s coverage of telemedicine.2

These trends are likely to continue. 
While issues surrounding access to health 
care can pose complex and formidable chal-
lenges, the telemedicine revolution dem-
onstrates technology’s potential to deliver 
greater access to quality health care. This 
vision of a better-connected health care 
system, inspired by innovative technology 
and driven by the professional dedication 
of health care professionals at every level, 
offers hope that quality patient care can be 
brought in new ways to clinics, homes, and 
communities both near and far. ✦
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“People often must trav-
el great distances for brief 

specialty appointments. This is 
where telemedicine has something 

to offer. … All too often families go out 
and get that care at great personal expense. 

Or, unfortunately, they won’t get the care they’re 
expected to get in a timely fashion. It’s exactly this 

type of visit that could happen over video.”

—Miles Ellenby, MD, director of Oregon 
Health & Science University’s  

telemedicine program
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