Always On, Always Connected
How Technology Will Transform the Future
of Chronic Care
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Focused on a growing
aging population
well-versed in tech-
nology, “connected
health"—continuous,
remote monitoring of
chronic conditions,
as well as online and
mobile care—will
improve quality,
contain costs and
provide a new level
of convenience for
health consumers.



Most disease management services
today rely on a "high-touch” approach
by having specially trained nurses call
Individual patients on a periodic basis,
providing them necessary counseling,
coaching and education.




Until recently, the cost of supporting
a continuous flow of data from con-
sumers to care providers and other
institutions was quite high. With the
wide availability of inexpensive con-
nectivity, both wired and wireless, and
a broad range of consumer health
electronics at home, a two-way, direct-
to-consumer infrastructure is already
in place for many households. The
combination of ubiquitous networks
and smart devices makes it possible to
continuously monitor patients' physi-
ological signs and behaviors in their
own places. It also enables convenient

interactions between patients and
their caregivers, regardless of their
physical location. This new reality,
dubbed “connected health," encom-
passes a broad range of applications
that are always on, always active and
always aware. Accenture believes that
the emergence of these new capabili-
ties presents exciting opportunities and
challenges for health care enterprises as
they seek to become high-performance
organizations.



New kinds of devices are coming to
the market at a rapid rate.

Three key enabling technologies
In addition to today's inexpensive com-
puting and ubiquitous connectivity,
three other technological advance-
ments are of particular importance to
the future of chronic care. First, the
emergence of consumer health elec-
tronics will allow the seamless capture
and sharing of patient information in
real-world settings: from home, at
the workplace or on the road. Devices
like blood pressure cuffs and weight
scales have been around in homes
for years. What is new is that, thanks
to recent advances in microproces-
sors, these devices are becoming
smaller, cheaper and smarter. They
can interface wirelessly with home
computers, mobile phones or even
remote Internet applications.

Traditional medical devices are also
moving out of laboratories into con-
sumer homes. For example, a portable
ECG device, which measures only 4" x 3"

and weighs 3.5 oz., allows an individual
to record electrical heart signals in the
comfort of his or her own home. New
kinds of devices are coming to the
market at a rapid rate. A smart shirt
with embedded sensors continuously
monitors more than 30 physiological
signs, including respiration, posture and
cardiac function. An armband gathers
detailed data about body movements,
heat flux, skin temperature and galvanic
skin response, from which inferences
are made about important lifestyle
patterns. And finally, the availability
of cheap and smart environmental
sensors (for example, motion/activity
sensors, temperature sensors, webcams)
has begun to transform many homes
into intelligent environments where
the health status of the inhabitants,
including safety and patterns of every-
day living, can be closely monitored
and calibrated over time.

The second technology category offers
better ways to combine and interpret
data about an individual's health and
wellness so that appropriate interven-
tions can be made before an acute
situation occurs. For example, with
cameras at home, an elderly person's
activities can be monitored and, using
analytics that interpret the raw visual
input from cameras and other sensory
sources, events such as a fall can be
anticipated. Some predictive modeling
techniques using sensory data (for
example, similarity-based modeling)
have already been developed and
successfully applied in detecting anom-
alies and predicting potential failures
in complex systems like aircraft engines
and nuclear power reactors. In such
cases, they demonstrate significant
savings in maintenance costs while
reducing downtime for airlines and
power companies.



As more detailed physiological,
behavioral, and clinical data about
individual health consumers becomes
readily available, a similar analytical
approach could be applied to detect
anomalies and predict the trajectories
of human health, minimizing or avoid-
ing costly acute episodes among people
with chronic conditions.

The third promising new technology
category covers a broad range of tools,
including user modeling, advanced
visualization, decision support and
collaboration. Collectively, these tech-
nologies enable clinicians and health
consumers alike to better use the infor-
mation available for more effective
decision making and actions. For
example, new communication tools

such as multimedia messaging allow
better information sharing (for example,
a picture of one's meals) and richer
interactions between caregivers and
patients. There are technologies that
help clinicians better manage their
attention so that they can stay focused
on what is truly important. They also
provide necessary intelligence that
determines the real-time routing of
information to ensure that the right
caregivers get the right information
at the right level of detail.






Figure 1. Market Drivers for Connected Health
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Calls for a continuous care
model

Over three quarters of US health care
spending goes to the care of people
with chronic conditions, including
heart disease, diabetes and asthma.

In 2004, nearly half of Americans
were diagnosed with one or more
chronic conditions. This number is
expected to increase dramatically as
the baby boomer generation rapidly
approaches their retirement age. The
current health care system, however,
is poorly equipped to meet the demand
of this rapid growth. The current epi-
sodic care model, which focuses on
treating patients when they develop an
acute problem, works well for people
in need of open-heart surgery or hip
replacement, but is ill-suited for patients
with diabetes, hypertension, or Alzheim-
er's disease. Chronic illnesses require
daily management, self-care and
coordinated and timely interventions
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from care providers. Without appropri-
ate guidance, the status of a chronic
patient can quickly deteriorate from
manageable symptoms into a more
serious condition that requires costly
emergency interventions.

Chronic conditions such as congestive
heart failure and Alzheimer's disease
are especially prevalent among the
elderly. Congestive heart failure
accounts for over a quarter of a million
deaths each year. An estimated 4.5
million older Americans currently suffer
from Alzheimer's disease—a number
expected to rise dramatically in upcom-
ing years. Because patients with these
conditions are often frail and unable
to care for themselves, they require
more support and participation from
caregivers than patients with other
chronic diseases.

The prevalence of chronic diseases
calls for a continuous care model that
empowers patients to engage in self-
care through ongoing education and
proactive interventions from caregivers.
The key here is the ability to identify
early warning signs of potentially acute
problems and to support prompt
interventions to avert unnecessary
complications and trips to emergency
rooms. This is the essence of connected
health. With always-on connectivity,
remote monitoring and real-time alerts,
online consultation and other new care
capabilities are now possible. Patients
monitored by health devices are auto-
matically reminded about what they
need to do when the situations arise.
When necessary, caregivers on the



remote end are prompted to make
sure the patient is on the right track.
This continuous care model can effec-
tively manage patients at any location,
resulting in more responsive services,
less patient suffering, lower costs and
better use of scarce professional care
resources.

The Veterans Health Administration
(VHA) is a pioneer in demonstrating
the effectiveness of connected health
for the chronically ill. In 2000, VHA
funded eight 2-year clinical demon-
stration projects in Florida to test the

concept of "aging-in-place" by pro-
viding disease management, care
coordination and remote monitoring of
veterans in their homes. The published
results showed a 40 percent drop in

emergency room visits, a 60 percent
decrease in hospitalizations, a 64 percent
decline in nursing home admissions, an
88 percent reduction in nursing home
bed days of care, and over 90 percent
patient satisfaction ratings.® Similar
positive results were reported from

an expanded follow-up program in 10
other states and territories.” Based on
the success of these early pilots, VHA
established the Office of Care Coordi-
nation in 2003 to oversee a nationwide
rollout of these programs, with the
eventual goal of making such services
available to the population of over 1.2
million veterans.




By embracing new service channels
like online care, health plans could
effectively manage cost while ensuring
convenient and quality care.

Accenture believes that connected
health offers key stakeholders great
opportunities to address their shared
as well as respective priorities. By
increasing patient visibility and enabling
early actions, it can improve the qual-
ity of care, reduce cost and enhance
work efficiency, resulting in a winning
proposition for all key stakeholders
involved: patients, clinicians, health
plans, employers, government, and
family members. Consumers will ben-
efit from improved health and quality
of life and reduced out-of-pocket cost
as a result of less frequent emergency
room visits and hospital stays. Better
education and support enables the
consumer to have an increased ability
to understand and manage their over-
all health and well being. Health care
providers will benefit from improved
decision making and enhanced work
productivity. Equipped with both

comprehensive patient history and

an up-to-date picture of a patient's
condition supported by biometric data,
physicians can have more productive
office visits with their patients.

Other potential benefits include more
manageable patient workloads and
better utilization of scarce provider
resources, including nurses and hospi-
tal beds. By embracing new service
channels like online care, health plans
could effectively manage cost while
ensuring convenient and quality care.
Through unobtrusive monitoring and
objective documentation, connected
health could also help increase com-
pliance and prevent fraudulent claims
by providing health insurers with an
accurate account of what has actually
happened with the health consumer.
Employers also win by controlling ris-
ing health care costs for current and
retired employees and their families.

Furthermore, better health services
ultimately translate into higher worker
productivity through lower absenteeism.
Governments could ease the burden
on taxpayers, who ultimately pay for
medical entitlement programs, like
Medicare and Medicaid in the United
States. Finally, family members can
enjoy the healthy company of their
loved ones longer and have the peace
of mind of knowing that they are
receiving any necessary medical
attention on a continuous basis.

Connected health also provides a
tremendous business opportunity for
technology companies. The demand
for innovative wearable, implanted
and home health devices and services
will likely continue to grow at a rapid
rate. Many leading technology firms,
such as Google, Microsoft and Intel,
have already been expanding into the
health device and solutions market.




Some retailers have opened separate
departments or stores to sell these
devices. In addition, many startup
companies are introducing a wide
range of innovative solutions, while
traditional medical device manufac-
turers have also added telemetry
capabilities to their new generation
of devices. New industry groups such
as Continua Health Alliance have
emerged to promote standards and
interoperability among these rapidly
expanding products and solutions.

Despite the vast potential of connected
health, a number of major challenges
still lie ahead. Perhaps the most daunt-
ing one is reimbursement. As long as
doctors and hospitals remain unsure
about who will pay for these new ser-
vices, connected health is unlikely to be
widely adopted. In the current system,
the logical funding sources are health
plans and insurers. However, these par-
ties are historically slow in providing
coverage for new technologies. Flexible
spending and medical savings accounts

give consumers increasing control over
health care dollars, but recent studies
show that many consumers are reluc-
tant to pay for such services out of
their own pockets.

In addition to the financing hurdle,
connected health faces a cultural
challenge as well. Many doctors and
other caregivers are fearful that these
technologies might disrupt their exist-
ing workflow and patient care. In
addition, some patients, especially the
elderly and frail, may feel uncomfort-
able with technology, and prefer having
doctors and nurses physically present.

There also are a number of technical
obstacles, including standards, data
security and usability. Because a large
number of parties are involved in
health care delivery, standards are
critical to achieving smooth delivery
of care services. There currently is
little standardization in many areas,

including wireless communications
among home and wearable devices, data
privacy and data formats governing
information sharing among patients,
clinicians and health plans.

As a result, health care organizations
have to choose among incompatible
solutions without knowing which ones
may eventually win out. This uncertainty
increases adoption risks and slows down
the uptake of these technologies. The
other major technical barrier is related
to usability, which includes software
user interfaces, hardware form factors,
et al. Usability is especially important
in connected health because the typi-
cal user is an elderly individual with a
chronic illness who may be unable or
unwilling to learn new technologies.




EREE=.
American Well pilot

Today, Web conferencing and
multimedia messaging are com-
monly used in the workplace
and among families and friends.
American Well—a Boston-based
startup founded by two physi-
cians—attempts to bring such
capabilities to health care. By
working with health plans and
physician groups, American Well
provides a Web-based, online
care platform that allows patients
to use webcams and Internet
browsers to consult physicians
remotely from anywhere, any-
time. To ensure the continuity of
care, it partners with Microsoft
using HealthVault to capture
and share patient information
among different care providers
over time.
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in Hawaii

Earlier this year, Blue Cross Blue
Shield of Hawaii launched a
statewide pilot of this service to
its 700,000 members as well
as nonmembers (at a slightly
higher rate). While it is still too
early to assess the exact impact
on cost, quality, and clinician
productivity, anecdotal evidence
suggests that both physicians
and patients enjoy the flexibility
and convenience of this new
channel of care. To further prove
the case, Blue Cross Blue Shield
of Minnesota recently started

a similar pilot with its 10,000
employees and family members,
with a plan to roll it out to its
network of 2.8 million members
in 2010.




Conclusions

Based on the early positive evidence,
Accenture concludes that connected
health will eventually take hold in the
marketplace. With the continuing
commoditization of computing and
communications and the rapid matu-
ration of consumer health devices, these
technologies will become increasingly
versatile and ubiquitous. Recognizing
the tremendous untapped potential of
these products, high-tech companies
are already making huge investments.
Governments of all levels and private
employers also are finally beginning
to take actions to address exploding
health care costs. The chronic care
improvement programs at the US
Veterans Administration and Medicare
are just two notable examples. However,
the real key for the broad adoption of
connected health lies with the aging
baby boomers.

More than any previous generation,
baby boomers are well-educated,
health-conscious, demanding and
self-reliant. Because they have been
surrounded by electronic devices during
most of their working years, they are
also technologically savvy. More impor-
tantly, their control of the purse strings
is expected to expand significantly as
private businesses and governments
continue to shift a larger share of
health care costs to consumers. This
combination of self-determination,
technology sophistication, growing age-
related health needs, and expanding
spending power will ultimately help
make connected health a way of life.

References

US Census Bureau, “Census Bureau Reports
World's Older Population Projected to Triple
by 2050." June 2009. www.census.gov/Press-
Release/www/releases/archives/international_
population/013882.html.

—_

2 Pew Research, "E-Patients: Chronically llI
Seek Health Information Online." August
2008. pewresearch.org/pubs/938/e-patients-
chronically-ill-seek-health-information-online.

3 New England Healthcare Institute. Remote
Physiological Monitoring: Innovation in the
Management of Health Failure. July 2004.

4 Centers for Medicare and Medicaid Services.
Minimum Nurse Staffing Ratios in Nursing
Homes. April 2002.

5 Beers MH, Sliwkowski J, Brooks J. "Compliance
with medication orders among the elderly
after hospital discharge." Hospital Formulary.
1992 Jul; 27(7): 720-724.

6 Meyer M, Robb R, Ryan P. "Virtually healthy:
Chronic disease management in the home."
Disease Management. 2002; 5(2): 87-94.

7 Cherry, J., et al. "Opening a window of oppor-
tunity through technology and coordination:
A multi-site case study." Telemedicine Journal
and e-Health. 2003; 9(3): 265-271.

15



The Accenture Innovation Network for
Health provides innovative resources
and recommended practices for achiev-
ing high performance in the health care
industry. This virtual network brings
together the best resources from the
Accenture Customer Innovation Centers
and Industry Centers of Excellence—
from industry-leading white papers to
client workshops and roundtable discus-
sions. These resources, combined with
Accenture's deep industry experience,
provide the Accenture Innovation Net-
work for Health with exceptional reach,
speed and flexibility to help clients
achieve high performance. For more
information, please visit our website

at www.accenture.com/h&ls.
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ended August 31, 2008. Its home page
is www.accenture.com.

Accenture Technology Labs, the
dedicated technology research and
development (R&D) organization within
Accenture, has been turning technology
innovation into business results for more
than 20 years. The Labs create the
Accenture Technology Vision, a view of
how technology will shape the future
and invent the next wave of cutting-
edge business solutions. Working closely
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