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Abstract
What is the message?

Eight realities are rapidly creating opportunities for health system transformation. The
authors outline a vision in which a minority of healthcare remains in hospitals, being
surpassed by home-based care, geographic ecosystems, and technology-enabled Smart
Care. Only those health organizations that take advantage of these realities will survive.

What is the evidence?

Assessment of current societal and healthcare sector trends, based on the experience of
the authors.

Submitted: July 28, 2017; accepted after review: August 3, 2017.

Gibbons CM, Shaikh Y.  2017. A Vision of the Future: Organization and Delivery of
Healthcare in the Digital Age. Health Management Policy and Innovation,  Volume 2, Issue
2.

https://hmpi.org/hmpi_author/m-chris-gibbons-md-mph-johns-hopkins-medical-institutions-the-federal-communication-commission-the-greystone-group-inc/
https://dukemed.webex.com/dukemed/ldr.php?RCID=47c6d7b5c378f3a647ed3ac2dd72ddd5
mailto:mcg@greystonehit.com
http://www.hmpi.org


Eight Realities
Much has been said about the impact of emerging technologies on modern healthcare. Many
entrepreneurs and investors alike are intent on developing disruptive innovations that
significantly improve clinical workflows, enable predictive analytics, or enable wide-scale
interoperability. While any of these would represent a significant medical advance, several
factors suggest that healthcare may be about to experience an even more far-reaching
disruption.

Consider the following eight realities.

Shorter length of stay. It is widely understood that lengths of stay have dropped1.
significantly for many conditions that previously required longer hospitalization (1, 2). The
reasons for these declines are complex—related to economic factors, policy and regulatory
forces, disease epidemiology, and practice changes. The key result is that, for many
conditions, there has been a decline over the past two decades in care being provided in
the hospital, and more care has been provided in home and community settings.
Retail healthcare: Retail healthcare outlets are rapidly growing in popularity (3). They2.
exhibit higher patient satisfaction, shorter waiting times, lower costs, and care quality that
is on par or better than similar care provided in traditional healthcare settings (4). There is
even some evidence that they do a better job than historic outlets of reaching medically
underserved populations (5).
Hospitals are dangerous. Hospitals are dangerous places! It has been well documented3.
that many people who go to the hospital get sick from medical errors and illnesses they did
not bring to the hospital (6). A recent study found that such hospital-acquired problems are
so common that they are actually the third leading cause of death (7). Obviously, a
tremendous amount of good is done within the current healthcare system, yet for most
individuals these findings are hugely troubling.
Mobile devices. Advances in the computer sciences and broadband networks are fueling4.
a revolution in medical device innovation that is enabling large bedside and hospital-



confined medical devices to become miniaturized, handheld, ingestible, wearable, mobile,
and operable anywhere there is a broadband connection (8–13). In fact, some people who
20 years ago required stays in the intensive care unit (ICU) followed by lengthy
hospitalizations prior to discharge are now are able to go home with small portable devices
that do the work the ICU-based machines did just two decades ago (14, 15)! While
development and use of these devices is still growing, these devices undoubtedly will
reduce hospitalizations and lengths of stay.
Robotics. Advances in robotics are now enabling surgeons based in one place to operate5.
on patients located across town or across the globe (16–18). The spectrum of surgeries
performed this way will increase in the future. Given the early results and global need for
providers and medical assistants, these systems will continue to advance and be used.
Telehealth. Telemedicine and telehealth have advanced rapidly. Innovations are enabling6.
physicians to see, talk to, examine, and monitor their patients remotely, lowering the need
for inconvenient visits to the doctor’s office or unnecessary visits to the ER or hospital
(19–22, 22–27).
Cost structure. Hospitals were in part developed to centralize resources in order to gain7.
scale economies and scope opportunities (28). In the future, however, hospitals may not
be able to reduce costs below that of ambulatory care delivery. Also, because of
technological advances built on broadband networks, there may no longer be significant
scope opportunities arising from centralization of medical infrastructure.
Artificial intelligence. Finally, the emergence of artificial intelligence and cognitive8.
computing is providing unprecedented levels of data tracking and analytic capacity. These
innovations are generating insights that are instantly available to medical providers,
patients, and caregivers (29–31).

So, Why Would Anyone Stay in a Hospital or Pay for Hospital Services?
These realities raise two questions. Why would patients, in the future, ever choose to stay in a
hospital? Why would payers insist that covered beneficiaries obtain care in high-risk hospitals
when lower-risk and lower-cost options with (at least) comparable outcomes and higher patient
satisfaction levels are available? Healthcare systems and hospitals, as they currently exist, will
face threats to their existence.

If hospitals, as we know them, do not survive, what will the hospitals and healthcare systems of



the future look like? While predicting the future is fraught with challenges, it is becoming
increasingly clear that those hospital systems that proactively embrace the opportunities of
these realities, and innovate on the very notion of the structure and functions of a hospital, will
be best able to overcome the challenges, provide value to patients, and remain financially
viable.

A Vision of the Future
Several experts have described possible future organization and delivery of healthcare systems
that provide useful thoughts and perspectives (32–36), but none provides a comprehensive
vision that accounts for realities we have described and for the national trends that are shaping
healthcare today. Key trends include, at a minimum, a recent national population surge, an
increasingly aged and diverse national demographic, significant and growing healthcare
provider shortages and maldistribution, a focus on both social and medical/genetic determinants
of health, rising costs of care, and the role of technology. This is a daunting list of challenges.

We briefly assess future healthcare delivery in an attempt to provide a more comprehensive
vision. We do not believe this or any other model is perfect, yet it provides a valuable base for
discussion.

Figure 1 summarizes the major components of this vision. Briefly, there will be a continuing
contraction in the volume of inpatient hospital services. This contraction is likely to be so
significant that its impact will be fatal to many currently existing hospitals and result in so
significant a restructuring of other hospitals that the majority that survive may bear so little
resemblance to the hospitals of today, they may no longer be called hospitals.

Critical care remaining in hospitals: 10 percent to 15 percent

Surviving institutions will focus on patients who are of the highest acuity, critically ill, and
medically complex. These patients need procedures and therapies that cannot be provided in a
less controlled setting. Nonetheless, given the fact that many conditions that years ago could
only be treated in intensive care units today are managed in part with technology in ambulatory
and home settings, this type of hospital-based critical care will have declining demand.

Care in these facilities will be driven by physician providers, as it often is today. Unlike the



healthcare systems of today, though, this type of care will likely represent the smallest
proportion of the volume of care provided nationally. This volume of care at any time might be
10 to 15 percent.

Hospital at home: 15 percent to 25 percent

There will be other patients who could benefit from inpatient care services but otherwise do not
need to be in a hospital. Due to advances in telemedicine and telehealth; mobile, wearable,
embeddable, and cloud computing; plus advances in artificial intelligence and cognitive
computing, lower-acuity patients will increasingly receive ambulatory care in the community or
at home. Advances in broadband-enabled health technologies will further contribute to the value
and cost effectiveness of ambulatory models of care. This trend is rapidly increasing.

Indeed, multiple studies are demonstrating the value and role of so-called “Hospital at Home”
models of care delivery (37–42). The share of total volume for the hospital at home model of
care may comprise as much as 15 to 25 percent.

Geographic ecosystems: 30 percent

Several companies from beyond healthcare are beginning to innovate in the healthcare sector.
Examples include IBM, Microsoft, Google, Apple, and Amazon, to name a few from the tech
sector. Industries as varied as automobiles (43) and residential buildings (44–45) are also
exploring opportunities in the health sector. While not yet a reality, in the near future, whole
residential communities, including automobiles in transit, could be sites for effective health and
low-acuity medical care. Such a model of care could easily become part or even supplant the
current notion of Accountable Care Organizations, in which virtual health systems are
responsible for the care of people living within a region.

The new geographic ecosystems could be optimized for post-acute care and chronic disease
self-management. To help keep costs down, they may be primarily directed by nurse
practitioners and nurses, who oversee larger numbers of enabling services staff including
patient navigators, community health workers, and Promatoras (46–50). In the future, the
regional model of healthcare delivery may account for as much as 30 percent of volume.

 



Figure 1. The Future Organization of Healthcare Delivery

Smart Care: 40 percent to 50 percent

Digital health and consumer health informatics are continuing to grow and evolve in society.
Indeed, care delivery that is mediated at least in part through these mechanisms may well
become the largest model of care delivery. This could account for as much as 40 to 50 percent
of the volume of care.

We call this model Smart Care. The Smart Care term highlights the fact that advances in
computer processing, data storage, and miniaturization are pushing computing power to the
edges of the network. As a result, consumer devices are rapidly becoming smarter.

By becoming smarter, consumer devices will operate autonomously to detect, decide, and react
to needs based on predetermined algorithms, without direct human input of a healthcare



provider. Many of these solutions will not be individual hardware products, but rather be built
into the walls of buildings and under the hoods of cars. Ultimately, they will be woven into the
fabric of society in a way that does not require a patient’s active choice in order to capture
needed information or respond appropriately. Such passive interventions have been recognized
by public health and medical experts as among the most powerful health interventions possible.

Consider the health benefits of water fluoridation, iodination of salt, and airbags. In parallel,
homes and automobiles could themselves become smart and integral components of a broader
consumer health ecosystem that is always on, following people wherever they are. In doing so,
SmartCare innovations could help individuals live independently, safely, focus on wellness and
prevention, and help manage minor health issues and low-acuity medical complaints.

Who might lead the SmartCare revolution? Tech companies already see this as the next frontier.
Retail healthcare organizations might also become major players in exploring and advancing this
model of care delivery. So might virtual reality and augmented reality designers and innovators.

And as this model of care delivery grows there will be needs for health technology “air traffic
controllers” and “control centers.” These individuals and organizations would have key
responsibilities for optimizing data and information flows. They will also need to coordinate the
use of human resources in the community setting.

This coordinating role is a potential opportunity for current health systems to embrace the
disruptive innovations. Some large health systems are already thinking about these possibilities
and preparing to act. For instance, Mercy Hospital system in St. Louis, Missouri, has developed
the first operational “Hospital without beds”—focusing on optimizing care via technology at a
distance to patients within its network (51).

Broadband: Making it all work together

Full-scale broadband connectivity—both institutionally and in the home—is central to this vision
of healthcare delivery. As the two arrows at the bottom of the graphic illustrate, if we focus only
on institutional connectivity, some consumers may have little or no access to services. If,
instead, we also prioritize consumer access to broadband connectivity, all consumers will have
access to at least some forms of effective healthcare goods and services.



Conclusions
We have presented a vision of future healthcare organization and delivery that considers major
forces bringing change not only to medical systems, but to society. This model envisions both a
restructuring of the traditional healthcare system and a transformation in what is defined as
healthcare. The new definition includes traditional forms of in-person healthcare, but in addition
also includes many types of technologically mediated health interactions, some of which do not
involve a human provider, plus other forms of technology-based care that focuses on patient
behaviorism, wellness, and prevention. These shifts will inevitably broaden the definition of what
is considered “healthcare.” With large tech companies making serious forays into healthcare,
and the technological components and data derived from their devices becoming ever more
powerful at the point of need both for patients and their providers, the lines of distinction
between healthcare organizations and at least some technology companies will blur. This will
have tremendous implications on healthcare costs, payments, reimbursement, and even
insurance.

The changes will likely also mean there will be a shift in who is defined as a “provider.” As
technologies evolve to enable increasing degrees of support for consumers and their families,
formal and informal out-of-hospital caregivers will assume greater importance in providing
solutions. The solutions themselves will increasingly be tailored to both patients and their
caregivers.

Finally, where healthcare happens likely will undergo the most significant change. While
important aspects of healthcare will still be provided in the institutional setting, considerably
more care will be provided in the ambulatory, community, and home settings. In addition, with
the coming advances in 5G broadband and its widespread availability, at least some forms of
healthcare will increasingly happen on demand, day or night, whenever the patient wants or
needs it, wherever the patient is located.

Of course, there are many barriers to achieving this vision. However, we believe that the cat is
already out of the proverbial bag. Already, we are well on our way to a transformation that, in
whole or in part, will reflect the vision we describe.

Like it or not, the future of healthcare will not likely be controlled by the current healthcare
sector, insurance providers, or the federal government. Given the traditional incremental nature



of change that is common in medical care and policy, the role of these entities will increasingly
be ancillary and reactive. Instead, consumer demands, market realities, and business
opportunities will likely profoundly shape the future healthcare delivery system. Ultimately, only
those health organizations that recognize and take advantage of these realities will survive.
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