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ANOTHER PEARL HARBOR

By all criteria, the coronavirus disease of 2019 (COVID-19)
crisis may be the deadliest medical challenge since the Span-
ish Flu pandemic of 1918. The Spanish Flu infected report-
edly about 500 million people worldwide and killed 20 to 50
million, including 675,000 in the United States (US).

With the 24-hour news cycle, the despair of the COVID-19
victims and the grief of family members are transferred to
the public instantly. The concern for them is palpable.
Recently, I was struck by a novel notion. Enough of the
negatives! What good can come from this? As I dove
deeper into my thoughts and surveyed my past, it was like
witnessing a tsunami of hope for the advancement of
mankind.

The virus caught us unprepared, and the circumstances
are similar to those that surrounded the attack on Pearl
Harbor. There were warning signs of the coming attack
well before it happened. General Billy Mitchell warned of
an attack on the Hawaii naval base by air and proved it
could happen in simulated war games. He was court
martialed. On January 27, 1941, Joseph Grew, the US
ambassador to Japan wrote, “the Japanese military forces
plan to attempt a surprise mass attack on Pearl Harbor.”
He was ignored, and his warning was classified as a
rumor.

There were also warning signs of this coming pandemic.
President George W. Bush gave a speech on November 1,
2005, at the National Institutes of Health (NIH) on plans to
prevent a pandemic. President Obama, in a speech at the
NIH December 2, 2014, warned of a deadly airborne
disease and the need to begin to put an infrastructure in
place to prepare for a future pandemic that could hit the
US in 5 to 10 years. Finally, Bill Gates’ TED talk entitled
“We’re not ready” outlined the details of the “greatest risk
of global catastrophe……a highly infectious virus.”

The comparison does not end there. More importantly,
both Pearl Harbor and COVID-19 placed the US and the
world on a war footing. Both were crises that required
extraordinary responses. After Pearl Harbor and World
War II, the US mobilization of productivity, infrastructure
development, and innovation became historically unprec-
edented. It served as a foundation that established global
leadership status in multiple verticals that survives even
today. I believe the response to this crisis will assist the
future global healthcare system in providing cost-effec-
tive, quality care to all.

A DREAM THAT NOW HAS A CHANCE FOR
REALITY

In 2000, while a professor of surgery at Yale University
School of Medicine, and as part of the NASA/Yale Commer-
cial Space Center led by Ronald Merrell MD, FACS, I was
asked to speak at a conference at the World Bank, on the
topic of “The Impact of Technology on the Future of Global
Healthcare.” There, I introduced the Rosser Doctrine to ad-
dress the expanding aging global population, the inadequate
healthcare workforce, and the need to establish better, cost-
effective, and quality service delivery.

The pillars of the Rosser Doctrine include:

(1) Bringing healthcare to the people using telemedi-
cine. Telemedicine is the remote diagnosis and treat-
ment of patients by means of telecommunications
technology. It can mitigate the costs, pain, and suf-
fering due to chronic diseases and coming novel
healthcare crises in the new century.

(2) Developing cost-effective, miniaturized diagnostic
and treatment technologies.

(3) Using innovative, efficient skill and knowledge trans-
fer techniques, including distance learning, comput-
er-based instruction and simulation, and even video
game technology, to shorten and improve the quality
of training.

BARRIERS TO TELEMEDICINE

My presentation included videos of several telemedicine
projects I oversaw in recent years, including teleradiology
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and a wide range of other common applications.1–3 Addi-
tionally, there was a demonstration of pre-op and postop
evaluations in both domestic and extreme environments,4

telemedical oversight of wound care programs,5 and a
real-time dynamic intraoperative consultation.6 And, fi-
nally, telementoring, which comprises the remote training
and guidance of a novice surgeon with real-time expert
instruction during an advanced minimally invasive proce-
dure.7–11

The initial response from the audience was that this was
all part of an elaborate dream. I really could not blame
them for drawing that conclusion. They could see the
advantages of telemedicine, such as increased access and
quality of care, a reduction of healthcare costs, improved
provider and patient engagement, and satisfaction with
the outcomes.12–13 But they could not see how the mon-
umental barriers to telemedicine could be overcome.

At the time of my presentation, there was very little broad-
band connectivity. The best that could be done was mul-
tiple ISDN lines and satellite communications. No band-
width, no connectivity, no telemedicine. Furthermore,
there was no digital record serving as an information
repository that could be accessed anywhere and anytime.
And, the concept of such a data bank was plagued by
questions of workflow capability and security. The tele-
communication systems at the time were extremely ex-
pensive and had limited deployment. Finally, there was a
lack of reimbursement guidelines, provider licensing is-
sues, and provider and patient acceptance. All these items,
to the uninitiated, would seem to be an impenetrable wall
blocking the widespread adoption of telemedicine.14

COVID-19 CRISIS CRUMBLES BARRIERS TO
TELEMEDICINE

Even before the COVID-19 crisis, some of the deadly
barriers to telemedicine had already started to come
down. Today, widely available, and cost-effective broad-
band has significantly bridged the connectivity gap, and
the service is expected to get better in the future.

We finally have electronic medical records (EMRs) that
can embrace customized workflow compatibility with
high-grade security. This all came about with the intro-
duction of the Affordable Care Act in the US. Computer
applications such as Medici (Medici Technologies, Austin,
TX, US), Evisits (Evisit, Mesa, AZ, US), and Simple Practice
(SimplePractice, Santa Monica, CA, US) can provide “in-
stant on” telemedicine software infrastructure with stan-

dard computing hardware. In addition, standard EMRs are
beginning to offer fully integrated telemedical capability.

Since 2000, there are countless examples of successfully
deployed telemedicine programs and many Level 1 stud-
ies supporting its widespread use.15–20 However, until the
crisis, three formidable hurdles to implementation re-
mained: 1) regulations governing requirements for visits,
provider licensing, and approved clinical applications; 2)
reimbursements; and 3) provider and patient acceptance
of the practice.

With the COVID-19 crisis and nationwide stay-at-home or-
ders, the first pillar of the Rosser Doctrine was activated—the
need to bring healthcare to the people, and this required
telemedicine. It has now become a “must have” instead of a
“nice to have” component of the healthcare system.

There now was a mandate to use this approach, and its
adoption has expanded exponentially. Physicians, hospi-
tals, and patients resisting telemedicine no longer had a
choice. They had to embrace this “new normal.” In re-
sponse, the US Department of Health and Human Services
(HHS) eliminated the three-year doctor/patient relation-
ship requirement for telemedicine visits.

They expanded interaction formats that also included tele-
phone visits. Cost-effective broadband platforms like
Zoom (Zoom, San Jose, CA, US) and Skype (Microsoft,
Redmond, WA, US) were allowed to be used for distant
evaluations.

HHS also expanded reimbursement scope and payment
levels to parallel those for in-person visits. In a major
move, some states, including Florida and California, de-
cided to remove licensure barriers requiring providers to
have an in-state license to practice. This is in response to
the need for expanded availability of providers where
penetrance of the virus was greatest.

OTHER PIECES OF THE DREAM ARE
COMING TOGETHER

In spite of the expansion of telemedicine adoption
prompted by the crisis, the dream of the Rosser Doctrine
cannot become a reality with this development alone.
There are two other pillars that must be in place. The first
is the development and mass deployment of cost-effec-
tive, miniaturized diagnostic and treatment technologies.
In recent years, these have appeared on the scene and are
expanding remote diagnosis and treatment.

Examples abound. There are smartphone applications for
performing electrocardiography (EKG), like the Telemedi-
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cine Stethoscope (Eko Devices, Berkeley, CA, USA),
which facilitates stethoscope audio and EKG livestream-
ing between patients and providers, or the nifty Kar-
diamobile 6L (AliveCor, Mountain View, CA, USA), which
captures a 6-lead EKG in 30 s using a small, handheld
device connected to a cell phone. Blood tests can now be
accomplished remotely using devices like the Abbott i-
STAT portable blood analyzer or the Abbott Piccolo
Xpress chemistry analyzer (Abbott Laboratories, Abbott
Park, IL, USA). In the realm of ultrasounds, two innovative
companies collaborated to create Lumify (Philips, Amster-
dam, NL with Innovative Imaging Technologies, Montreal,
QC, CA), an integrated teleultrasound that connects clini-
cians around the globe in real time. Similarly, the super
lightweight Butterfly iQ (Butterfly Network Inc, Guilford,
CT, US) offers whole-body ultrasound imaging with a
single probe.

Next, the crisis has forced mainstream educators to adopt
the routine use of distant learning approaches with video
conferencing. Education and training institutions hur-
riedly began converting all content to an online format,
and educators have been put through “crash courses” on
how to teach virtually. However, they are quickly realizing
that more innovative, efficient skill and knowledge trans-
fer techniques must be used in this medium to engage
students and promote maximum learning. This includes
the use of computer-based training, simulation, and even
video game technology. It is true that all of these ap-
proaches have been used before the pandemic but not
with a mandate that has dictated rapid, widespread adop-
tion.21–27 Furthermore, these more effective and efficient
approaches could allow training to start at an earlier
age.28–29 To address the shortage of providers, telemen-
toring oversight could expand the capabilities of mid-level
providers, allow a new work force addition called tele-
medical technicians/assistants (medical assistants armed
with communication, diagnostic, and treatment technol-
ogy trained in telemedical protocols), and patients could
be recruited and empowered to help take care of them-
selves. This would introduce a “force multiplier” that ex-
pands the healthcare workforce.30

A NEW HOPE

Sitting here today, I still remember the sting of the rebuke
of my presentation at the World Bank almost 20 years ago.
At the same time, I reflect on how I refused to let my
dream die. I was buoyed by the writings by Thomas
Friedman and Malcom Gladwell. Friedman gave definition
and direction to the Rosser Doctrine—the goal is to “flat-

ten” (make equal), with technology and new processes,
the availability of quality healthcare to all. Gladwell gave
me permission to seek to reframe the way we think about
the world and our place in it. He also showed me how
perceived setbacks and heartaches can make one a valu-
able player in the advancement of mankind. That’s right,
even an African American son of the segregated South
could contribute to helping the world take a step forward.

I still hear the echo of the words of a quote from Robert
Kennedy, spoken when Teddy Kennedy eulogized his
fallen brother, “Some men see things as they are and say
why, I dream of things that never were and say why not.”
Since that terrible time in 1968, I have steadfastly held
onto those words through my journey. At this juncture in
history, the world must cling to those words. We must not
lose the momentum that has been generated and retreat to
a state of apathy. In the midst of the misery caused by this
pandemic, please ponder what can be.

A global pandemic can be the birthplace of innovation
and progress. Sometimes, it takes a crisis of this scale to
help us realize, as Franklin Delano Roosevelt said in his
1932 inaugural address, “The only thing we have to fear
is … fear itself—nameless, unreasoning, unjustified terror
which paralyzes needed efforts to convert retreat into
advance.” A more recent quote by Stanford economist
Paul Romer sums up my premise: “A crisis is a terrible
thing to waste.”
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