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lectronic health records (EHRs) are nearly
ubiquitous today, and they bring with them a
surplus of data and information.! Nurses
have been diligently entering data while
documenting our patients’ care and
treatments, and we expect to benefit from the
digital investment. That expectation may
soon be realized through the application of
advanced analytics and the capabilities of artificial
intelligence (Al). In its essence, Al is a branch of
computer science dealing with the simulation of
intelligent behavior in computers.? Combining the
experience, knowledge, and human touch of
clinicians with the power of Al will improve the
quality of patient care and lower its cost.?

Imagine using predictive models to make real-
time inferences from a large patient population to
generate alerts or predict patients’ length of stay. Al
can be used to automatically detect problems and
threats to patient safety, such as patterns of sub-
optimal care or outbreaks of hospital-acquired ill-
ness. Data from entire patient populations can be
analyzed using Al to discover new evidence and
determine best healthcare practices. These exciting
advances may be coming sooner than we think. A
recent study suggested that about 35% of healthcare
organizations plan to leverage Al within 2 years, and
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more than half intend to do so
within 5 years.*

We can already see the impact of
Al when we use a mobile app for
directions or receive fraud alerts
from our bank. Computer scientist
Andrew Ng has called Al the “new
electricity” with the potential to
change how the world operates:
“Just as electricity transformed
almost everything 100 years ago,
today I actually have a hard time
thinking of an industry that won’t
be transformed by Al in the next
several years.” The future of health-
care holds great promise for apply-
ing Al to improve many aspects of
the care process. Potential benefits
include personalizing treatments to
maximize effectiveness, monitoring
population health and outcomes,
and discovering new evidence that
will inform care delivery?

Informatics

At the same time, it takes 17 years
to translate science into practice,
and electronic healthcare data
double every 24 months.® One
company is leveraging this tsu-
nami of information to develop a
program for patient safety that can
identify adverse events and offer
safety alerts through automation.’
The use of Al in healthcare will go
far toward turning data into useful
and actionable information that
benefits the health and care of our
patients.

The benefits

The potential for health informa-
tion technology (HIT) to transform
healthcare delivery and improve
patient safety has long been a
driver of adoption. Studies have
demonstrated the correlation
between HIT and clinical quality."

|
The use of Al in healthcare will go far toward turning data into
useful and actionable information that benefits the health and

care of our patients.

care delivery and improve patient
safety in a number of ways.

Reducing human error

One in 10 medical diagnoses is
wrong, according to the Institute
of Medicine."® Al has the potential
to transform medical practice and
drastically reduce the number of
medical errors. Recent studies
demonstrate that Al systems are
capable of matching the accuracy
of specialists when diagnosing
skin and lung cancer." By reducing
the likelihood of human errors, Al
can contribute to more precise
diagnoses and predictions of
patient outcomes to enhance
patient safety.’> Add to this the
benefits of faster diagnoses,
reduced costs, and more personal-
ized care and treatment, and the
future of Al looks very bright.'¢

Healthcare is one of the most
data-rich industries, driven by
digital health, image capture, and
widespread EHR adoption.
Between EHRs, digitized diagnos-
tics, and wearable medical devices,
the average person will leave a
trail of more than 1 million giga-
bytes of health-related data in
their lifetime.® According to Har-
vard Business Review, 30% of the
world’s electronic data storage is
occupied by healthcare information.”

Results of a large nationally repre-
sentative sample of Medicare
patient data over 4 years show
that EHRs have a clear and statis-
tically significant effect on patient
safety."! Al is an emerging use of
technology that creates intelligent
computer systems that perform
tasks without receiving instruc-
tions directly from humans.’> We
anticipate that using Al as a tool to
augment clinical judgment, experi-
ence, and education will enhance
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Al apps can also give patients
the tools they need to manage
their own health and transfer
knowledge to their providers.
Intelligent computing can provide
higher levels of patient engage-
ment and education such as adap-
tive personalized response. One
Al technology connects ambu-
lances with hospitals so they can
receive patient information before
arrival, saving time and ulti-
mately improving care.”
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Personalizing treatment

The majority of treatment plans
and protocols in use today were
developed based on individual or
organizational experience. How-
ever, Al can use algorithms, or
predictive models, to analyze vol-
umes of data from multiple
patient populations to provide
more accurate and personalized
healthcare.’® These models can

Our charge is to integrate the human aspects of care
while we automate reasoning processes.

These developments have the
potential to radically transform
healthcare delivery as electroni-
cally recorded medical treatments
and clinical assessments for mil-
lions of patients become available.
Similarly, the capture and mining
of data from an increasing number
of wearable devices and mobile
apps will further expand person-
alized medicine. Population-level

situation. These new capabilities
will lead to more personalized
medicine in which the specific
drug regimen or treatment plan is
determined by the patient’s indi-
vidual characteristics.
Researchers from Boston Uni-
versity studied how machine
learning, a form of Al, can effec-
tively predict heart disease and
diabetes.” They were able to pre-

determine the likelihood that a
patient will undergo a specific
health event or develop a chronic
illness, such as Alzheimer disease,
in the future. How powerful will
that be when we're able to antici-
pate and perhaps prevent disease
or eliminate the potential negative
health outcomes?

According to research pub-
lished by Stanford University, Al
can be used to spot patterns in
large data sets and mine data
from millions of EHRs with speed
and efficiency that humans can’t
match.” This large-scale analysis
can result in personalized patient
diagnosis and treatment. For
example, for patients recovering
from a stroke or trauma, a cloud-
based system involving sensor
technology can provide tailor-
made physiotherapy performed in
the home. Immediate feedback to
the patient provides guidance on
the correct therapy movements.?

www.nursingmanagement.com

data combined from both

EHRs and devices can be ana-
lyzed to produce individualized
recommendations. For instance,
a fitness app can propose a
schedule for training, suggest
the best time of day to do it,
acknowledge the treatment plan,
and provide feedback to encour-
age compliance.

Gaining clinical knowledge
Predictive analytics is the ability
to anticipate the course of future
events from large volumes of clin-
ical and operational data.”* More
explicitly, prescriptive analytics
helps identify new clinical knowl-
edge by analyzing disease pat-
terns and describing what course
of action to take to elicit the maxi-
mum benefit when a predicted
event does occur. Al algorithms
can then suggest the optimal treat-
ment by analyzing the patient’s
genetic makeup and clinical

dict hospitalization due to each
disease roughly a year in advance
with an accuracy of 82%.% Being
able to predict the future health
state of a patient will help provid-
ers optimally tailor treatments to
the individual before he or she
experiences an adverse event.

To improve patient safety,
algorithms are used as an early
warning system that surveils for
patient deterioration and triggers
notification of real-time alerts. Data
are pulled from a range of sources
to pinpoint when a patient begins
having trouble to proactively commu-
nicate risk warnings to clinicians.
Fall risk scores can be combined
with nurse call requests to enable
timely alerts to be sent to mobile
devices. The University of Arkansas
for Medical Sciences reduced falls
by 11% and fall-related injuries by
60% in its first year of sending bed
exit notifications to clinicians on
their mobile devices.*

Nursing Management ¢ November 2017 17

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.



Safety solutions

Enhancing clinical decision support
Today, clinical decision support
(CDS) is a tool commonly used
within an EHR system to provide
clinicians with knowledge to
enhance their decision making.
CDS is also used to provide alerts
during order entry of allergies or
contraindications to medications
or treatments. As the use of Al
becomes integrated with HIT sys-
tems, the advanced CDS guidance
will be more patient- and context-
specific by leveraging genetic and
medical history data. Alerts can
also be calibrated to clearly distin-
guish life-threatening problems
from minor abnormalities. In this
way, Al can potentially transform
practice and drastically reduce the
number of medical errors in diag-
nosis or treatment.

The power of Al can be used to
empower and enable providers to
make better decisions in areas
where our brains need help. Anil
Jain, MD, a medical informatics
specialist at the Cleveland Clinic,
says that we should think of Al as
“augmented” intelligence: “It
starts with data, but it ends with
insights that transform the organi-
zation.”? Drawing such insights
will enable providers to improve
the quality of care. By analyzing
documentation using deep learn-
ing, Al can highlight certain clini-
cal indicators in an EHR and alert
when data are missing or need
clarification.? This benefit of Al
can contribute to quality improve-
ment and support accurate coding
for value-based reimbursement.

Improving efficiency
The power of Al can also be used to
achieve more accurate diagnosis,

Informatics

prompt care, and greater efficiency.
Virtual unlicensed assistive person-
nel are being leveraged through Al
to augment clinicians, taking on
tasks that lessen nurses’ burden.”
Such virtual assistants can interact
with patients on a daily basis via a
tablet or mobile phone, tracking
vital signs using sensors and con-
nected devices. Al solutions can
remotely assess a patient’s symp-
toms and deliver alerts to clini-
cians only when patient care is
needed, enhancing prevention and
reducing unnecessary hospital
visits.”® By leveraging these new
capabilities, healthcare organiza-
tions can build a workforce and
culture that will use Al to enhance
workforce efficiency, quality, and
patient outcomes.

The future

Nurses and our patients have
much to gain from the use of AL
To take full advantage of these
future advances, clinicians and
informatics specialists must be
involved and engaged at the out-
set to ensure that the systems are
well-engineered and trusted. The
future will be informed by data
and the use of intelligent technolo-
gies that can take action based on
information. We'll be able to
deliver care better, faster, and safer
if we appropriately harness the
power of Al. Our charge is to inte-
grate the human aspects of care
while we automate reasoning pro-
cesses. Converting volumes of
data into decision-making models
will require human oversight and
intervention. With these safe-
guards in place, the future of aug-
mented healthcare definitely looks
promising. NV
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