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How artificial

intelligence

is transforming the future

of nursing

Thinking about care in a new light
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ACCORDING to Merriam-Webster, artificial in-
telligence (AD is defined as a machine’s capac-
ity to imitate intelligent human behaviors, such
as reasoning and problem-solving. In health-
care, Al frequently refers to computer software
programs designed to interpret data (for ex-
ample, patient records, administrative claims,
medical imaging, and data from mobile devices),
learn from that data, and inform clinical and
operational decision-making. In 2018, Becker’s
Health IT reported that healthcare Al was val-
ued at more than $2 billion and projected to
exceed $36 billion by 2025. Investment in Al is
increasing as healthcare organizations seek to
improve care and lower costs.

Healthcare Al isn’t the stuff of science fiction;
it uses computational algorithms with the elec-
tronic health record (EHR) as the data source.
Although work is being done to develop “ro-
botic clinicians” to automate human activities,
this AI application isn’t common, nor is it the
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primary focus of research and development. In
fact, the National Academy of Sciences urges re-
searchers and industry leaders not to prioritize
developing task-automation Al; instead, Al
should be developed to support tasks and re-
duce clinician burden.

In this article, we’ll clarify what Al means in
the context of healthcare today and provide
examples of how Al currently is used to sup-
port nurses and the care they provide.

Al definitions and context

Al can be difficult to define. The primary rea-
son for this ambiguity is the breadth of what
Al encompasses—different industries focus
on widely different applications, and the com-
pletely contextual nature of technology com-
plicates its definition. In other words, Al shifts
depending on the person or organization that
provides the definition. For example, would
you consider a simple calculator to be AI?
Probably not. But what if we presented such
a technology to someone 100 years ago? In
other words, context matters.

In healthcare, we typically define AI as
tools (such as machine learning, deep learn-
ing, and other applications) that autonomous-
ly transform clinical data into knowledge used
by patients, clinicians, and family members to
make decisions that otherwise couldn’t be ef-
ficiently accomplished. (See Al definitions.)

Nurses and Al

Nurses deliver the best possible care by en-
gaging in core practices such as assessment,
planning, and outcome evaluation. Few nurs-
es, however, possess an understanding of Al
applications—including machine learning,
deep learning, and natural language process-
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ing (NLP)—and their implications for nursing
research and practice, as well as their poten-
tial role in improving patient care and health
outcomes. (See Al safety and ethics.)

Machine learning

Much of the hype around Al in healthcare is
due to the potential of machine learning. Sim-
ply put, machine learning refers to the use of a
computer program to autonomously learn from
data to perform a certain task. The “learning”
refers to software self-adjustment that fine-
tunes an algorithm over time to increase accu-
racy. The goal of the machine learning tool,
and the data it has access to, is determined by
its developer, but how the program uses the
data isn’t known. This inherent uncertainty is
called the “black box.”

Similar to any data-dependent tool, a ma-
chine learning tool’s function and use are only
as good as its data sources. This is where
nurses are needed. Nurses with a boots-on-
the-ground perspective understand patient
care and the information that’s required to
make informed clinical decisions. Nurse input
improves the applicability and accuracy of
machine learning tools.

For example, Wang and colleagues devel-
oped a tool to predict fall severity to assist in
preventing injury in high-risk patients. This al-
gorithm used data points such as age, sex,
race, bone density, procedural data, and diag-
noses to develop a risk score for the likeli-
hood of having a fall with severe injury. The
researchers used retrospective data to train the
model, allowing it to learn and create an accu-
rate prediction score. Next phases of research
require nurses to evaluate the tool’s practical
use. This example of machine learning shows
the potential for creating risk prediction scores
that wouldn’t be feasible with manual calcula-
tions or EHR-integrated flowsheets.

Nurses using Al and EHR data also have
gained a sophisticated ability to read and
translate signals into precision patient moni-
toring. For example, the SuperAlarm, an ap-
plication developed by Hu, uses patterns of
co-occurrences of individual alarms (such as
arrythmia alerts and hemodynamic monitor-
ing) to predict impending cardiopulmonary
arrests. Hu demonstrated the ability to achieve
90% sensitivity in predicting when critical care
patients would need resuscitation. This ma-
chine learning application is relevant to nurs-
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Al definitions

Machine learning, deep learning, and neural networks are at the heart of
artificial intelligence (Al). These terms are sometimes used interchange-
ably, which isn't always correct. Simply put, machine learning, which also
includes natural language processing, was the first term coined for au-
tonomous computer learning, with deep learning and neural networks
coming later as more advanced methods. For more definitions, visit
myamericannurse.com/?p=68239.

Term Definition Application examples
Machine Machine learning is a type of Al & Disease (e.g., diabetes,
learning that uses algorithms to analyze heart disease) pre-
raw data and develop computer diction
instructions to achieve objec- * Early sepsis detection
tives such as making predictions, Automated diagnosis
recognizing speeches, translat- from medical images
ing text, and playing games. (e.g., tumor recognition
L and staging)
Deep Deep learning is a subfield of ma- Drug discovery
learning chine learning. A deep learning e Disease outbreak
model is designed to reach the -
same.conclusn.)ns asa t.radltlonal e e ¥ e
machine I('earnlng algorithm but through genomics (e.g.,
'does S0 W|th'much !ess human drug therapy)
input. To achieve this, deep learn-
ing applications use a layered
structure of model elements
called an artificial neural network.
Neural Neural networks are composed  ® Diagnosis confirmation
networks of algorithms modeled after hu- Clinical ontology/termin-
man thought processes. These ology development
networks are used to recognize Automated content/
patterns from large amounts of qualitative analysis
data, whether it’s alpha-numeric Use of Twitter data to
or images. detect flu outbreaks
Natural This machine learning field focus-
language  eson developing computer algo-
processing  rithms that process and analyze

unstructured text or speech data.

ing because in addition to improving patient
outcomes, it also reduces alert fatigue by com-
bining alarm signals into less frequent, but
significant usable information.

Deep learning

Deep learning, a subfield of machine learning,
advances nursing using neural networks for
advanced pattern recognition, which has
helped machine learning extend to new
sources of data, including speech recognition
and image analysis. By integrating data from
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Al safety and ethics

Artificial intelligence (Al) and machine learning models are built from
data, so missing or incomplete data affects the model and the recom-
mendations it generates. Here are two examples:

An algorithm trained on using data from primarily white patients
isn't expected to have the same accuracy when applied to patients
of other races and ethnicities.

Patients who live in low-income areas are more likely to only have
access to understaffed hospitals or clinics with substandard equip-
ment or less-sophisticated electronic health record systems, so their
health data may be less accurate or detailed than for patients seen
in settings with more resources.

To recognize and prevent bias and ensure safe Al use, nurses should

understand how Al functions and the data it’s built on. The U.S. Food
and Drug Administration is considering these issues and currently reg-
ulates Al that's considered a medical device. However, this might
change as new technology is developed and used in real-world set-
tings. Nurses and other clinicians have a responsibility to advocate for
patients (and themselves) to ensure Al is being used safely, ethically,
and in a manner that positively affects healthcare.

many sources, Al can be used to tailor treat-
ments precisely to patients’ specific genes,
lifestyles, and treatment preferences.

Deep learning applications can help nurses
identify at-risk patients who would benefit from
clinical interventions to prevent adverse health
events, such as sepsis or hospital readmission.
For example, Duke University researchers
Theiling and colleagues created Sepsis Watch,
which is trained via deep learning to analyze
over 32 million data points to create a patient’s
risk for developing sepsis. If the findings call for
action, the hospital’s rapid response team is au-
tomatically alerted and guided through the first
3 hours of care administration.

Nurses may not be the primary users of im-
aging technology, but it significantly impacts
patient treatment. Imaging advances using
deep learning include detection (such as early
or automated detection of neurologic abnor-
malities or cancer), characterization (staging
or diagnosis), and monitoring (tumor changes
over time). Many of these tools are as accurate
as (or sometimes even more accurate than)
humans and have potential for growth and in-
creased adoption.

NLP

NLP is the analysis of EHR text data, rather than
numbers or other countable elements. It can be
used alone or in conjunction with machine
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learning methods and may contribute to other
Al areas; for example, sentiment analysis could
be used to determine how positive or negative
a clinician or patient feels about a prognosis.
Of all AT applications, NLP usually is cited as
being the most difficult to adopt because of a
lack of formal data intake and reporting. How-
ever, several promising applications currently
in use affect patient care and health outcomes.
In nursing, a valuable source of text data
comes from nursing notes, which frequently
are rich with clinical information. A wide vari-
ety of applications have been developed using
nursing notes, including predicting emergency
department patient disposition (Sterling and
colleagues), uncovering patient financial barri-
ers (Skaljic and colleagues), and predicting falls
(Nakatani and colleagues).

In addition to research applications and
subsequent decision support, NLP also may re-
fer to voice recognition, such as that found in
Siri or Alexa. In healthcare, voice recognition
may help with note writing, information re-
trieval, and chart navigation. Speech recogni-
tion programs convert language to text, but
NLP advancement may provide more sophisti-
cated options.

Shaping the future of care

Al has the potential to help nurses improve the
quality and efficiency of care, benefiting pa-
tients and clinicians. Feeling some angst dur-
ing the expansion of Al is natural and reason-
able, but as Al continues to mature, nurses will
need to participate in ongoing open dialogue
about its development and use in healthcare.
Nurses will be the key to helping organizations
implement and adapt to Al technology trans-
formations as they participate in the develop-
ment and evaluation of new applications that
will shape the future of patient care. AN
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