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Abstract: Healthcare in the United States (U.S.) has made incredible advances,
but inefficiency and high costs continue to permeate the system. Urban and
underserved communities face the greatest array of healthcare problems
including the need to improve the quality of care provided them,
disproportionate levels of poverty among different groups in the U.S., and the
number of unhealthy people disproportionately represented by mostly African
American and Hispanic populations. Academic medical centers (AMCs) are
major community stakeholders who work to fulfill the increasing healthcare
demands of underserved communities. With the tripartite mission of delivering
high quality care to patients, undertaking clinical and laboratory research, and
training future health professionals, AMCs have a unique ability to address
health concerns of the most vulnerable populations. Innovations in healthcare
technology are critical to ensure that AMCs properly address health disparities
and the specific health concerns of rapidly growing African American
populations. Awareness of these disparities may lead to improved processes
and protocol implementation, which can promote innovation and quality
improvement to allow AMCs to remain a key player in addressing population-
based clinical research, quality of care, and health disparities nationwide.
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INTRODUCTION

ealthcare in the U.S. has made incredible ad-
vances, but inefficiency and high costs continue to
Hpermeate the system. Urban and underserved

communities face the greatest array of healthcare problems
including the need to improve quality of care, dispropor-
tionate levels of poverty, and demographics shifting to-
wards more African American and Hispanic populations.
AMCs are often major community stakeholders who work
to fulfill the increasing healthcare demands of their com-
munities.1 With the tripartite missions of delivering high
quality care to patients, undertaking clinical and laboratory
research, and training future health professionals, AMCs
have a unique ability to address health concerns of the
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most vulnerable populations. Nonetheless, the role that
these centers can play in meeting the needs of their com-
munities while juggling sicker patients and dispropor-
tionately poorer outcomes results in a precarious situation.
Innovations in healthcare technology are critical to ensure
that these facilities can properly address health disparities
and the specific health concerns of rapidly growing Afri-
can American populations. Remarkable advances in tech-
nology will continue to provide opportunities for AMCs to
advance their core goals while improving population
health in African American communities.

MATERIALS AND METHODS
Using the PubMed database from 1990 to present, 27 ar-
ticles were retrieved using medical subject headings and
keywords relevant to the discussion topic (i.e. quality care,
disparities, African American, academic medical centers,
technology, innovation). To be included in the review,
papers had to include empirical evidence evaluating
healthcare innovations concerning disparities for African
Americans in medicine, techolological improvements in
healthcare, and evaluation of academic medical center
performance.

RESULTS AND DISCUSSION
Healthcare innovation is a broad subject defined as the
design, invention, development, and/or implementation of
new or altered products, services, processes, systems,
organizational structures, or business models for the pur-
pose of creating new value for customers and financial
returns for the healthcare enterprise.2 The goal of health-
care innovations should be to disrupt old systems to create
more value opportunities in the healthcare setting.

Because healthcare organizations face incredible chal-
lenges trying to lower costs, improve quality of care, and
increase efficiency over the past several years, the number
of healthcare innovations has increased exponentially.
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TECHNOLOGICAL INNOVATION IN HEALTHCARE
Americans are both undertreated and overtreated in a
health care system that wastes up to $1 trillion a year and
delivers profoundly uneven quality.3 Meanwhile, rapid
population growth and increased life expectancy results in
growth of healthcare demands due to increased disease
incidence and prevalence. Innovations are needed to help
correct these systemic defects and decrease the cost of
healthcare. Moving forward, healthcare innovations will
produce remarkable changes in efficiency, quality, and
more personalized care for all in the U.S.

Healthcare in the U.S. annually costs $3.3 billion dol-
lars, or 17.9% of America’s gross domestic product.4

Despite the exorbitant cost of healthcare in the U.S., the
quality is comparatively subpar to other countries. This
high cost of healthcare is a complex multifactorial problem
that includes but is not limited to: the use of insurance as
insulation from economic shock, lack of cost transparency,
lack of standardization of operations, lack of coordination
between parties involved in healthcare delivery and pay-
ment, patient overtreatment, government regulation, rela-
tively high physician salaries, and the misuse of expensive
testing. Furthermore, AMCs often face an additional
challenge of lower expenditure budgets for technological
improvement. Arguably, these lower expenditure budgets
are due to slim operating margins because AMCs treat a
greater percentage of people with lower socioeconomic
status and greater health burdens. Research has shown that
male gender, African American ethnicity, Medicare-
insured status, and care provided in large urban hospitals
are associated with less favorable outcomes, longer length
of stay, and higher average expenditure per patient.5

Though AMCs tend to produce integral research for the
improvement of healthcare quality and spending, this does
not negate the fact that these centers are not often as likely
to be able to afford such technological improvements. For
example, academic surgical departments who perform
operative cases using resident physicians incur additional
costs by providing training programs and are therefore
challenged to reduce their expenses.6 Even large organi-
zations such as the Partners Healthcare System in Boston
can generate high revenues, but still face higher costs than
community hospitals that could result in smaller margins.7

Advances in digital technology continue to create new
opportunities in healthcare, but the increasingly high costs
present a challenge for many AMCs. An AMC typically
consists of three related enterprises: a medical school that
trains physicians; research activities involving laboratory
science, clinical investigation, or both; and a system for
delivering health care services that may include one or
more hospitals, satellite clinics, and a physician office
practice.8 Coverage and reimbursement decisions by the
Centers for Medicare and Medicaid Services (CMS),
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Medicare contractors, state Medicaid agencies, and com-
mercial health plans continue to drive technology adoption
in these centers, but can present a barrier when payment or
reimbursement is low, especially when balanced by the
high cost of implementing most digital technology.8

There is controversy over whether hospitalized poor
patients use more resources and whether hospitals that
provide care for the poor therefore merit supplementary
payment under per-case prospective pay systems.9 Recent
studies have shown that patients in the lowest socioeco-
nomic status have hospital stays 3 to 30 percent longer
than those of patients of higher socioeconomic status.
Furthermore, hospital charges are 1e18 percent higher for
patients of lowest socioeconomic status when compared
with those of higher socioeconomic status.8 This data
suggests that discrepancies in revenue for hospitals treat-
ing lower income patients, typically AMCs who act as a
safety net, merit further consideration and reevaluation of
reimbursements to provide care for such populations.
Supplementary payments provided to care for patients who
tend to use more resources would increase the budget
necessary for developing innovations to improve overall
popluation health.

In 2015, the amount of money spent on medical devices
and other innovations nationwide was in the tens of bil-
lions of dollars.10 With such a large amount of capital
going toward healthcare, it is critically important for in-
novators to know how, where, and when to implement new
technologies to get the maximum benefit. More often than
not, organizations can overcome the barriers to innovation
by managing the six forces that have an impact on health
care innovation: 1). players, the friends and foes who can
bolster or destroy innovative solutions; 2). funding, the
revenue-generation and capital-acquisition processes,
which differ from those in other industries; 3). policy, the
regulations that regulate the industry; 4). technology, the
foundation for innovations that can make health care de-
livery more efficient and convenient; 5). customers, the
empowered and engaged consumers of health care; and,
6). accountability, the demand from consumers, payers,
and regulators that innovations be safe, effective, and cost-
effective.10 Even technologies that unambiguously reduce
costs face challenges such as data overload and delayed
adoption by physicians due to steep learning curves
created by a disconnect between the technology and the
end-user.11 Nonetheless, overcoming these challenges are
necessary for the betterment of our healthcare
infrastructure.

Research and development is a core competency of
AMCs. One proverbial “carrot” for faculty career accel-
eration is rewarded through obtaining grants, accom-
plishing high-quality research, and publishing data.
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TECHNOLOGICAL INNOVATION IN HEALTHCARE
Technological innovation is often a byproduct of this
research, but can be blunted if underserved populations are
not encouraged or able to participate in clinical trials. This
is especially true in public health where disparities are
readily evident in areas of prevention, diagnosis,
screening, treatment of disease, and quality of life.12

However, despite the need for better access to quality
care in medically underserved populations, clinical trial
participation remains low among individuals in rural and
African American communities.12 The most prevalent
difficulties in gaining participation in African American
communities tend to be psychological barriers and nega-
tive perception of research.12 Novel approaches to break
down barriers and improve communication and awareness
of the importance of research are necessary to continually
improve disparities. Optimizing community benefit and
support of research can better position AMCs to compete
and face their growing financial challenges as the prospect
for government funding for research and education con-
tinues to decline.12

One solution to increasing revenue at AMCs is to
create an “innovation incubator”.11 These are programs
that allow faculty to develop technologies that can be
brought to market as potentially revenue generating in-
novations. Implementation of these programs often re-
quires an AMC to redefine the notion of scholarship to
include acquisition of patents and licensing rights when
considering a faculty member for promotion or tenure.
Faculty who choose to engage is such an academic path
could also be trained in “Lean Startup Thinking”,7 which
focuses on efficient development of marketable solutions
for which the end user would be willing to pay that help
to solve the healthcare problems of high cost, poor
quality, and limited access. A wide range of technologies
(i.e. internet-based health technologies, mobile apps, and
telemedicine) have proven to improve access to care and
empower underserved patients to participate actively in
their care, thus reducing health disparities.13 These types
of patient-centered technologies and receptivity in the
African American community could postively influence
care and decrease the heavier economic burden of care in
comparison to other demographic populations. The ben-
efits to the AMCs themselves by implementing such
programs would be monetary in the form of royalties and
licensing fees, in addition to public relations benefits. In
order for technology commercialization programs to be
successful, there would need to be mentorship in cultural
competency and entrepreneurship, the availability of in-
formation technology staff to provide patent related legal
support, the ability to raise investment capital, and an
opportunity for faculty on this track to network with other
innovators.
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In addition to developing new technology models for
revenue generation, looking at the other side of the
financial equation, a great starting point for cost reduction
is decreasing overuse of expensive testing. Unnecessary
lab testing becomes not only an added expense, but be-
comes a patient safety issue when incidental findings lead
to procedures with potentially harmful outcomes. Implicit
racial bias has been shown to predict variations in the
physician diagnostic process and recommendations for
care.14 Studies have shown that physicians reported greater
satisfaction when caring for whites over blacks (P < .0001)
and reported believing whites were more medically
cooperative and compliant than blacks (P < .0001).14 Such
subconcious biases influence treatment decisions and
treatment recommendations. A better understanding of
culture, continual implicit bias training, and close scrutiny
of differences between test ordering and procedures per-
formed on different ethnic groups could improve the
overall use of diagnostic testing. The University of Utah
developed the Value Driven Outcome Tool (VDO) to
provide real-time data on quality, cost, and patient expe-
rience to improve the value of care delivered. VDO could
similarly dramatically reduce expensive, superfluous daily
lab testing in African American populations.15 VDO is
expected to save hospitals over $1.5 million per year on all
inpatient testing alone.15 With hospitals and physicians
feeling increasingly pressured to decrease costs and
improve quality, instruments such as VDO can provide the
data to reduce utilization of more expensive testing and
procedures.16

The diagnostic test that is most overused nationwide are
computer assisted tomography (CT) scans.17 According to
Sandra Boodman with Kaiser Health, “although CT scans
have become an essential diagnostic tool, the FDA reports
that an estimated 30%e50% of imaging tests are believed
to be medically unnecessary.“17 CT utilization is so high
that physicians occasionally find incidental benign nodules
in the lung, thyroid, adrenal glands often called “inci-
dentalomas.” These harmless findings then lead to more
expensive subsequent testing and unnecessary treatments.
A less expensive technology, ultrasonography, is an older
radiology technology that has been around for nearly 70
years, but has been making a resurgence as point-of-care
ultrasonography complements the traditional medical ex-
amination performed by physicians. Its use in conjunction
with the physical examination to investigate unclear find-
ings can improve diagnoses. When used with the appro-
priate diagnostic probabilities this test can be used to
decrease length of stay and CT utilization, specifically in
the emergency department.18

One of the most important and most discussed health-
care technological innovations in the past decade to
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improve efficiency has surely been the electronic health
record (EHR).3 EHR’s are real-time, patient-centered re-
cords that make information available instantly and
securely to authorized users. While an EHR does contain
the medical and treatment histories of patients, an EHR
system is built to go beyond standard clinical data
collected in a provider’s office and can be inclusive of a
broader view of a patient’s care. Specifically, the EHR can
provide enhanced functionality in clinical information,
results management, computerized provider order entry,
and decision support.19 In addition to increasing opera-
tional efficiency, use of an EHR can have transformative
effects on how healthcare is delivered inside and outside of
AMCs including use of data and telemedicine. Although
far from perfect, EHRs can benefit underserved pop-
ulation’s preventative care if nonmedical determinants of
health are engaged in the record.20 In clinical care, EHR
inputs such as socioeconomic challenges and social in-
formation could improve capacity for assuming risk,
optimize community benefit, and make [more] innovative
use of advances in health information technology.20
Navigating the evolution of EHRs dedicated to population-
oriented needs could present an initial challenge to AMCs,
but can also offer tremendous opportunities to improve
patient education, level of care, and research. EHRs that
take advantage of advances in health information tech-
nology to address patient-level needs in the African
American community could optimize healthcare signifi-
cantly. Not only would such innovation allow EHRs to
continue to streamline provider workflow, but would also
increase patient participation in their healthcare, improve
diagnostics and patient outcomes, and augment practice
efficiencies and cost savings.

Innovation is not simply limited to tests, procedures,
and imaging, but is taking place within all the spaces of
AMCs, such as the waiting room and patient room. The
clinic waiting room is often seen as a place of either dread
or boredom. Patients often wait hours, only to forget all of
what they wanted to discuss with their doctor in their short
appointment.21 This results in extra visits, less efficient
appointments, and a decrease in the quality of care. Clinics
are learning to innovate to overcome this easily fixable
issue.

The waiting room is beginning to be seen as an op-
portunity for health education.22 Technology is making it
easier to accomplish this goal. A study in 2010 found that
the use of information kiosks could produce enough time
savings to eliminate the need for one staff member in a
large clinic practice.16 Since 2010, technology has
advanced exponentially. Kiosks are now out of date and
are replaced with personal tablet devices. Clinics are now
using these to help the patient set their agenda for the visit.
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Additionally, clinics are now using tablets to screen for
social determinants of health.16 This enables physicans to
shift from the traditional “treatment of disease” model to a
population health paradigm. This is ideal for African
American populations who tend to have greater distrust in
physicians. Having a better understanding of a patient’s
behavioral, social, and environmental determinants of
health allows the physician to get more of a full picture to
interact and diagnose the patient. The tablet automatically
sends all this information to the doctor to review before the
patient enters the exam room.23

On top of the redesign of the waiting room is the
reconstruction of the hospital inpatient room for a better
overall experience. Patients spend nearly all of their time
in their hospital bed often without family support.24 As a
result, there has been an effort to truly make the patient
room a fully customizable environment in which patients
can feel comfortable.24 As an example, patient rooms at
Sibley Memorial Hospital in Washington D.C have the
ability for the patient to control lighting, temperature, and
music.25 Hospitals have also been placing smart screens, e-
boards, and tablets in patient rooms to keep the patient
updated on their hospital stay (e.g., procedures, tests,
medications scheduled for the day) and educate patient on
what they need to know to personally manage their dis-
ease.26,27 Increased comfort and levels of trust in the Af-
rican American community historically correlate to
improved healthcare outcomes,20 suggesting that such in-
novations may improve care for this patient population.
IMPLICATIONS
It is imperative for the continued growth of the healthcare
industry and improved outcomes in African American
health for AMCs to evaluate practices and implement
technological systems that will increase healthcare’s
value and quality. AMCs strive to advance the health of
community populations and fulfill their social mission to
improve healthcare. The most significant challenge faced,
however, is the rising cost of technology relative to
hospital revenues. Awareness of racial disparities in
health may lead to improved processes and protocol
implementation, thus decreasing the frequency of un-
necessary laboratory and diagnostic testing. Furthermore,
implementation of improved EHRs and more efficient
waiting areas and patient rooms could lead to decreased
cost and improved quality of care in AMCs. As health-
care costs continue to grow, such technologies promote
innovation and quality improvement to allow AMCs to
remain a key player in addressing population-based
clinical research, quality of care, and health disparities
nationwide.
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