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Nowadays, artificial intelligence (Al) is seen as a gamechanger. Al seems to be ready to
transform the world and the way people live and work. Al applications are already widely used in
modern life. For instance, Google knows what people are looking for based on previous searches,
and Grammarly checks the correctness of the writing in its context. In medical and nursing
practice, Al health technologies (AIHTS) are also increasingly used. % This editorial briefly
explains what Al is, discusses AIHTSs, and highlights opportunities and challenges for the nursing
profession.

Al is a generic term for techniques used to teach computers to mimic human-like
cognitive functions like reasoning, communicating, learning, and decision-making. Some of the
many branches of Al are robotics, machine learning;~deep learning and natural language
processing (Central illustration). The branch of robotics.involves the design, building, processing,
and use of robots. An example of robotics for cardiac surgery is the use of robot-assisted
coronary artery bypass grafting.® Machine learning uses computer algorithms to extract patterns
from raw data, learn from these data without human input, and apply this knowledge to numerous
tasks. Machine learning algorithms can, for example, independently identify patients with heart
failure using electrocardiograms.” Deep learning is a type of machine learning that uses multiple
layers of neural networks. Compared to basic machine learning models, deep learning models are
much_more robust for many applications and can better handle large amounts of data such as
images and videos. Natural language processing is a type of artificial intelligence that uses
machine learning and deep learning and concerns the interactions between the computer and the
human language. The technique is used to process and analyze large amounts of natural language
data. Using this technology, it is, for example, possible to extract information on the

cardiovascular profile of a patient from unstructured discharge letters.” It is thanks to natural
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language processing and deep learning networks that applications such as virtual health assistants
can be developed.

The use of Al for healthcare purposes has been explored for decades. However, it is only
recently that AIHTs have been more widely adopted in the medical field due to the improvement
of algorithms, computation power, and the rapidly increasing amount of data available for each
patient.® AIHTs are expected to contribute to the efficiency of healthcare services and
significantly reduce costs.’

Specifically in the nursing domain, AIHTs have already begun to influence nursing roles,
workflows and relationships with patients.® Many different types of Al are used, including
robotics devices, predictive analytics using machine “learning and virtual health assistants.
Recently, robots have been developed to take over-particular nursing tasks and accompany
patients.? In Japan, for instance, Al-powered robots are already used to assist older people with
activities of daily living in long-term care facilities and in hospital settings.®® Moreover,
predictive analytics, for example, can be integrated into smart health technologies to predict
health status changes among patients, which enables nurses to intervene proactively.® The use of
these analytics has been shown to improve decision-making and allow nurses to have more time
for patient care.'Virtual healthcare assistant apps, so-called ‘virtual nurses’, also have shown
great potential.? These virtual assistants can provide information, ask questions, interpret clinical
values, and report deviant answers to clinicians. The developers emphasize that AIHTs should
not be seen as a replacement for nurses but rather as a partial acquisition of administrative and
simple nursing tasks, allowing for the nurses to spend more time on the core nursing tasks.”

In cardiovascular nursing, some AIHTSs also exist. To date, two studies describing AIHTS
have been published in the European Journal of Cardiovascular Nursing.!®** One is a systematic

review describing models used for the prediction of readmission in heart failure patients,
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including machine learning models.*® The second is a paper about the use of wearable cameras to
gain insights into the lived experience of patients with cardiovascular conditions.™* Other AIHTs
examples for cardiovascular nursing are the identification of symptoms and substance use from

clinical notes in heart failure patients, using Natural Language Processing™?*3

, or an algorithm
helping the front office to define the appropriate amount of time for a consultation for each
cardiovascular patient based on their medical file.!* It has been stated that AIHTSs especially have
a lot of potential for the field of cardiology because many diagnostic and treatment decisions are
based on digitized and patient-specific data (e.g., echocardiograms),-but also, there is a staggering
volume of complex data available, such as clinical notes, data of wearables, and imaging.**
Looking at these examples, it is clear that AIHTS can create opportunities in assisting and
enhancing nursing practices and can enhance career development for nurses. However, there are
important points of attention to keep. in ‘mind while developing these technologies and
implementing them in the nursing demain. To ensure that AIHTSs are in line with the core nursing
values that promote safe, high-quality, and person-centered care for patients and their families,
nurses should be involved in the development of AIHTs.%® Currently, in one-third of the studies
describing AIHTs for nursing care, no nurses were involved in the set-up of the applications.’
Ideally, other healthcare professionals, patients and their caregivers are also involved in the
development of these applications. Furthermore, before incorporating AIHTS in routine care, new
policies concerning the protection of patients as far as failure of technology as well as the privacy
of patient information are concerned will have to be developed.® Also, further work on the
validation and interpretation of AIHTs should be done.* For many machine learning models, it is
not entirely clear which factors the model relies on when making a prediction. Transparency of a
model is important for clinical practice, as healthcare workers are more likely to ignore the

recommendation of the model if they do not understand the underlying process.* Besides, the

4
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impact of AIHTs on clinical and patient outcomes should be assessed in prospective studies
because the benefits of the approaches for patients and healthcare workers often remain
theoretical, and the real impact on outcomes remains unknown.*

To conclude, a new era seems to have come in which Al applications might greatly
influence nursing practices. However, many questions remain and further validation will be
needed before AIHTSs can be incorporated into routine care. To ensure that this new era aligns
with core nursing values and that new applications are relevant to clinical practices, healthcare

workers and patients should be put into key positions in the development of AIHTS.
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Artificial intelligence -

' Generic term for techniques used to teach computers to mimic human-like cognitive functions,

&

such as reasoning, communicating, learning and decision making

Robotics Other Al branches

Design, building, processing and use of robots &
see
Examples:
R
4

* Robot-assisted coronary bypass grafting s =
* Robots to assist people with activities of daily living

Machine learning

Natural language processing
v

Uses computer algorithms to extract patterns from raw
data, learn from these data and apply this knowledge

to tasks

Examples: « Diagnosis of heart failure using electrocardiograms

* Prediction of health status
* Prediction of readmission

Deep learning -

q@;\‘ Imitates the ways that humans gain types of p \: » Extraction of cardiovascular information from
"W knowledge by making use of artificial neural networks unstructured discharge letters
= Examples * Identification of symptoms and substance use
o ) : from dlinical notes
« Automated interpretation of echocardiograms
* Automated detection of atrial fibrillation from ings
smartwatches
-~ A . U
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