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Abstract

Technology has a magjor impact on the way nurses work. Especialy data driven technologies, such as Al, have the potentia to
support nurses in their work. However, their use also comes with a lot of ambiguities. An example of such a technology is Al-
driven lifestyle monitoring in long-term care for older adults, based on data collected from ambient sensors in an older adult’s
home. Designing and implementing this technology in such an intimate setting requires collaboration with nurses experienced in
long-term and older adult care. This viewpoint paper emphasizes the need to incorporate nurses and the nursing perspective at
every stage of designing, using, and implementing Al-driven lifestyle monitoring in long-term care settings. It is argued that the
technology won't replace nurses, but rather acts as a new digital colleague, complementing the qualities of human nurses and
seamlessly integrating into nursing workflows. Several advantages of such a collaboration between nurses and the technology are
highlighted, potential risks such as decreased patient empowerment, depersonalization, lack of transparency and loss of human
contact are explored and practical suggestions are given to move forward.
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ABSTRACT:

Technology has a major impact on the way nurses work. Data-driven technologies, such as Al, have particularly strong potential to
support nurses in their work. However, their use also introduces ambiguities. An example of such a technology is Al-driven lifestyle
monitoring in long-term care for older adults, based on data collected from ambient sensors in an older adult's home. Designing and
implementing this technology in such an intimate setting requires collaboration with nurses experienced in long-term and older adult care.
This viewpoint paper emphasizes the need to incorporate nurses and the nursing perspective into every stage of designing, using, and
implementing Al-driven lifestyle monitoring in long-term care settings. It is argued that the technology will not replace nurses, but rather
act as a new digital colleague, complementing the humane qualities of nurses and seamlessly integrating into nursing workflows. Several
advantages of such a collaboration between nurses and the technology are highlighted, as are potential risks such as decreased patient
empowerment, depersonalization, lack of transparency and loss of human contact. Finally, practical suggestions are offered to move
forward with integrating the digital colleague.
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The growing preference of older adults to age in place requires technologies that can help them to do
s0. One potential technology is Al-driven lifestyle monitoring, based on data collected from ambient
sensors in an older adult’s home. However, desighing and implementing this technology in such an
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intimate setting requires collaboration with nurses experienced in long-term and older adult care. This
viewpoint paper emphasizes the need to incorporate nurses and the nursing perspective at every
stage of designing, using, and implementing Al-driven lifestyle monitoring in long-term care settings.
The goal of this collaboration for nurses would be to gain a tool that does not replace them in their
role, but rather acts as a sort of co-worker providing care support and data insights, seamlessly
integrating into nursing workflows. Let’s welcome this new digital colleague.

While definitions of Artificial Intelligence (Al) differ, a simple one would be “computers mimicking human
behaviour”[1]. In the simplest terms, Al is computers learning to interpret large amounts of data and come to
conclusions based on that interpretation. Al is essentially a system that gets smarter the more information it is
given, and uses that knowledge to provide solutions or create products. Al works by taking a large quantity of
heterogenous data, finding patterns in it, and using those learning elements to make more accurate
predictions[1]. While Al may appear to be a fairly new technological advancement, its roots actually date back
to the 1950s, with its trajectory experiencing various periods of growth and decline over time[2]. In recent
years, however, attention toward Al has grown significantly. In particular, so-called generative Al (for example
ChatGPT[3], which can ‘create’ outputs such as texts and photos) has received a lot of attention and opened
new possibilities[4].

However, the impact of Al is far greater than text and photo generation. Al has been dubbed a general-
purpose technology; a game-changer that affects many parts of our lives and industries[5]. Other examples of
such breakthrough technologies are the steam engine, electricity and computers[6]. Al can do many things,
from helping doctors diagnose diseases to streamlining business processes. However, as we use Al more and
more and increase our reliance on it, we need to make sure we apply it responsibly and intelligently. The
growing attention towards Al is also reflected in (inter)national reports describing Al strategies, with more than
25 countries having developed such a strategy, though views towards Al vary widely around the world[7].
While national Al policies strongly differ from each other, there is generally a lot of attention paid to Al
expertise and data policies, whereas attention towards human-computer cooperation has been mostly lacking.
In recent years, legislation around Al has received more consideration, with several Al-specific acts and legal
frameworks developed around the world[8], focussing on topics such as, responsible, validated and fair data
exchange. For instance, the use of Al in the European Union will be regulated by the EU Al Act[9].

The use of Al leads to a need to consider some broader societal implications, including potential downsides.
In particular, the prospect of increasing our reliance on automation raises concerns about loss of compassion
and humanity in interactions with the subjects of data[10-12]. Indeed, overreliance on algorithms risks
increasing bias by a range of societal factors, such as age, gender, ethnicity, ability, and socioeconomic
status[12-14]. Furthermore, there are privacy concerns: given that Al potentially involves novel uses of
sensitive data, there is a need to ensure that this data (and by extension, its subjects) are still protected[15-
17].

Al in nursing

The added value of Al in healthcare is evident in various aspects, including the enhancement of healthcare
research equity and versatility, the streamlining of workflows in healthcare practice, and the personalization of
learning within healthcare education[18].However, while there is extensive available literature on how Al
changes healthcare in general, the influence on nursing in long-term care is less commonly discussed[19, 20].
Especially in more clinical settings, the use of Al is further developed and already being used; for instance, for
breast cancer detection in screening mammography[21]. From previous research, reception of the prospect of
a more Al-involved future for nursing has been mixed, with concerns having been expressed regarding the
complexity of Al and how its use may affect human interaction and professional autonomy[20, 22, 23]. This
has been especially well-studied among nursing students, who can reasonably expect to see more Al used
during their careers[23, 24]. Given the relative newness of this area, the precise impact of Al on the nursing
field in long-term care is still up in the air. The potential impact includes opportunities for in home assessment
of patients, offering greater time savings and convenience for both patients and healthcare professionals,
such as nurses[15, 25-28]. This aspect of time savings could also be helpful given the shortage of nurses[29]
as the use of technology could potentially reduce the nursing workload[30]. Furthermore, the general provision
of more evidence-based, personalized care based on algorithmically-derived health information[19, 31] can
help to overcome intuitively based decisions. The advantage of automation is the ability to take away some of
the repetitive drudgery of background work, such as gathering information and administration, as this is
handled by the algorithm. Rather, professionals can spend more time on directly action-oriented tasks[31].
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Al-driven lifestyle monitoring system

For this paper, we will focus on the use of Al-driven lifestyle monitoring systems, such as those often
implemented in smart living environments and smart homes[32]. These systems can be used in long-term
care, where over time people might struggle to maintain the basic abilities necessary to keep living well. Al-
driven lifestyle monitoring systems are used to obtain insights into a person’s behaviour. Examples of such are
their daily routine, habits, and activity patterns[25, 33, 34]. These insights can be used to assist nurses in
providing personalized care and support older adults to age in place[15, 33, 35]. Al-driven lifestyle monitoring
systems (see Figure 1) work by getting input from ambient and environmental sensors in the home of a
person. These can be various types of sensors, such as those for infrared motion, contact, light, temperature,
and humidity[36] as well as sensors for physiologic parameters, such as heart rate, blood oxygen saturation
and respiratory rate [37]. These sensors monitor the home and/or the person living there continuously. The
combination of the output of those sensors are used by an algorithm to identify patterns and learn what a
common lifestyle pattern is for this specific person. While this continuous monitoring takes place, deviations
from the common pattern can also be detected[38]. Examples of such deviations include a noticeable
decrease in movement, more frequent use of the toilet, or a more restless sleep pattern[36]. The system will
then give some form of output (e.g., reports or alerts to care providers) by presenting the findings to the
user[39]. These findings could potentially support nurses in clinical decision-making, although it is important to
include the perspective of nurses when designing these systems, to make the output meaningful for
practice[19, 40].

Case

Emma Smith, a 53-year-old nurse, is deeply committed to the residents she cares for.
She works at a long-term care facility for people with early-stage dementia. Recently,
Al-driven lifestyle monitoring has been introduced at her department. The residents are
monitored using various sensors. Emma finds this both convenient and a bit nerve-
wracking. She wonders, "Can I truly rely on the system? What if it misses something?"
She also feels slightly uneasy about the sensors taking over a part of her job. However,

she appreciates that these tools provide her with a better understanding of the residents'
situations. Every morning, she opens the overview that is generated by the system and
sees in one glance if the system has identified any deviations in the metrics of the
residents she cares for. Additionally, if there is an incident like a fall, the system
immediately sends an alert. “It took me some time to incorporate this in my daily
workflow, but now it is part of my routine.”

This technology is of interest due to its potential impact on several trends in nursing that are expected to
receive increased attention in coming years: personalized care, aging in place, and positive health. Regarding
the first, greater use of Al-driven lifestyle monitoring facilitates understanding of patient health, which in turn
can be used to optimize their care plan[12, 34]. Furthermore, Al-driven lifestyle monitoring can provide better
oversight for patients living at home, meaning they can potentially remain in their preferred living
environments longer[27, 41], which is desired by many older adults[42]. Lastly, positive health revolves around
the ability to not focus on the signs, symptoms and restrictions of disease, but rather to focus on what is
possible for the person [43]. Al has the potential to enhance positive health by providing predictive care for
older adults[12], thus helping them to maintain or even improve their health.

The potential implications for nurses with the growing integration of Al-driven lifestyle monitoring needs
attention. Nurses are the largest group of healthcare professionals worldwide[44], and as such they play a
crucial role in the provision of healthcare. Although it is not commonly expected that Al will replace nurses|10,
45], and indeed this is a discussion of complementing nurses rather than replacing them, it is suggested that
the dynamics between healthcare professionals and their patients might be altered by the adoption of Al[46].
For instance, by employing Al systems, healthcare professionals can save time on administrative tasks, thus
enhancing efficiency and allowing them to devote more time to establishing trust-based relationships with their
patients[20]. Moreover, Al is expected to influence other dimensions of job design, such as autonomy, skills
and job demands[20, 45]. For example, if Al-driven lifestyle monitoring provides patients with increased
information about their personal health, nurses play a crucial role in guiding and explaining the outcomes to
patients, acting as sort of advisor. As a result, the skills required for healthcare professionals to effectively
interact with both Al systems and increasingly informed patients are undergoing significant changes[20].
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Complementarity between nurses and Al-driven lifestyle monitoring

We argue that the qualities of nurses and Al-driven lifestyle monitoring systems in long-term care complement
each other, leading to increased value when combined. Nurses excel in the relationship domain, offering
emotional support, empathy, compassion, and working towards the benefit of other humans[13, 24], also
known as the humane element of nursing and recognized as part of fundamental care[47]. They are good at
considering contextual variables to get a holistic view on a patient, are compassionate, and can make genuine
connections with the persons for whom they provide care[13]. However, there are limitations to human
capabilities. Nurses cannot be present or observe patients around the clock, making it challenging to maintain
an objective and comprehensive understanding of a patient's condition.

On the other hand, Al-driven technologies are particularly skilled at handling tasks that involve analysing large
amounts of data and require substantial computational power[24, 36]. Al-driven lifestyle monitoring is capable
of identifying long-term behavioural patterns and synthesizing these with data collected from various
scenarios. Furthermore, this type of technology can provide continuous monitoring around the clock, even
between nursing visits[15, 28]. However, Al-driven lifestyle monitoring does lack certain healthcare-relevant
abilities such as dealing with unpredictable situations, considering contextual nuances[36] and the human
element of caregiving[16]; skills that are second nature to nurses.

If we were to make use of the qualities of nurses on the one hand and Al-driven lifestyle monitoring systems
on the other, we would be able to have the “best of both worlds”. In this situation, we could enrich the nursing
caregiving process by adding additional insights from the lifestyle monitoring technology and using nursing
expertise and patient experience to improve the technology's practical applications[39] (see Figure 1). Next to
the human input of the nurse and patient in the care process, a hew stream of technical input is provided,
formed by the sensors and algorithms of the Al-driven lifestyle monitoring, leading to a visually-presented
output[19, 28, 40] which could provide decision support for nurses[19, 40]. For example sensors could detect
disrupted sleep patterns, bathroom use or changes in how a person moves and walks[27]. If nurses could
enrich these findings with nursing expertise and integrate it in clinical knowledge and experience this would
greatly influence the care given. When the output of the sensors is combined with nursing expertise, there is
greater potential for care that is better tailored to the current situation and where less time is consumed by
gathering information and administration, leaving more time for human contact between the nurse and patient.
The Al-driven technical input could be seen as a new digital colleague for the nurse, an idea previously
mentioned by Swan[22]. This digital colleague provides deeper insights into the needed care of the older adult
and could potentially enhance nurses ability to offer more compassionate[13], personalized[12, 13, 19] and
evidence-based[19] care.

Human input

‘

Nursing expertise

(L

Client

Sensors Algorithms of data

v

Presentation

Technical input

Figure 1: visualization of the cooperation between nurses and the new digital colleague: Al-driven lifestyle monitoring systems
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Challenges of the new digital colleague

Although we show that cooperation between nurses and Al-driven lifestyle monitoring has promise, it also
raises a number of valid concerns among nurses that should be discussed and considered. First among these
is the possibility of decreased patient empowerment and depersonalization, as an overreliance on algorithms
could neglect the individual circumstances, preferences and abilities of the patient[11, 12]. In such a situation,
actions that are in actuality against the patient’s interest may be justified by the person doing them because
they were recommended by the algorithm, as opposed to any normative evaluation by a nurse[11]. At this
point, questions of transparency come to mind, as well as the chance of turning care into part of a “black box
society”, wherein decisions are made or recommendations are given automatically with limited recourse[17,
24]. A lack of algorithmic transparency (i.e., poor clarity in how the Al came to the recommendations that it
presents) makes it difficult to interrogate those recommendations and decide whether to accept them.

This in turn raises a more philosophical, ethical and methodological concern regarding use of Al in nursing:
given that humanity and human contact have traditionally been seen as a crucial part of the role, there are
concerns of this being lost if too much of the care process is based in machines and algorithms[31]. Nurses
spend a lot of time interacting directly with patients, often on a personal level. Thus, they are better equipped
than most health care professionals to build relationships with those patients and more holistically observe
their wellbeing, meaning they can more easily catch issues that might be missed in clinical assessment[12,
31]. As such, it has been argued that overreliance on technology could lead to dehumanization of patients and
overall poorer care[11, 12]. Lastly, on a practical, implementation level, not all nurses currently possess the
competence or comfort of working with Al-based systems[24, 48, 49]. As such, expanded use of Al could lead
to more work for nurses, who are often already overextended in their responsibilities[49]. These issues are
often exacerbated by poor usability design of the Al interfaces, which may make use of the Al unintuitive and
difficult to navigate[10, 50].

How to collaborate with our new digital colleague

We propose that greater involvement of nurses in the actual design, use and implementation of Al—in a way,
shaping their digital colleague—offers a way to mitigate some of the risks. For example, the nurse’s
understanding of patient behaviours and circumstances could act as a sort of counterbalance to the
depersonalization of the algorithm[31]. This can be used during the delivery of care, and nurses should
certainly be encouraged to not always take the output of the algorithm at face value. However, only having this
quality assessment happen at that end point, where nurses have many other tasks and priorities to manage, is
not reasonable; far more benefit could be realized by appreciating the role of nurses as knowledge-holders
during algorithm and interface design[l, 32, 36]. To optimize meaningful health-related features and
functionality, it will be necessary to integrate clinical nursing knowledge in the design of the Al. For example, to
train Al-driven lifestyle monitoring to identify the early signs of urinary tract infections[27], clinical knowledge
provided by nurses should be merged with data from sensors[36]. In short, nurses should be involved in the
design process of Al technology[51], also referred to as ‘nurse-in-the-loop’[27].

Based off their knowledge, nurses may act as advocates for their patients, thereby supporting patient
empowerment. Furthermore, with greater understanding of the Al systems and how the algorithm comes to
certain conclusions, nurses are afforded more transparency that they may then pass on to their patients[45].
In practical terms, this would enable them to understand the argumentation how Al-driven lifestyle monitoring
comes to certain conclusions, and thereby could act more critical towards faults or biases. In other words, the
much-feared black box society is easier to avoid with a workforce of experienced, knowledgeable nurses who
can “shine a light” into that black box[12]. To do this, it is essential to determine the specific competences
required to work with Al-based lifestyle monitoring systems [22, 24] and to discuss responsibilities of individual
nurses who work with the Al-driven lifestyle monitoring. Nurses should be continuously educated based on
these needed competences[19].

Conclusion

Al is not, and cannot be, a replacement for nurses. We argue that instead of replacing nurses, Al-driven
lifestyle monitoring in long-term care should be seen as a new digital colleague that provides data-based
insights to support nursing care. The complementarity of the humane quality of nurses on one side and the Al
technology on the other side could lead to more compassionate, personalized and evidence-based long-term
care and can support older adults to age in place. The humane qualities of nurses are enriched by the insights
from Al, and vice versa.

This collaboration does come with concerns such as the potential of decreased patient empowerment,
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depersonalization and a lack of transparency as an overreliance on data insights. Furthermore, humanity and
human contact could be at stake as the role of Al technology grows. However, these concerns may be
addressed with greater nurse involvement. From a practical point of view, to work with Al-driven lifestyle
monitoring, specific competences are required for nurses and the technology should be co-designed in such a
way that it fits within nursing workflows. It is therefore crucial to identify the needed competences to work with
Al technology and to gain insight in the needs and wishes of nurses to ensure the design fits within nursing
workflows.

Recommendations

We recommend that long-term care nurses be involved in the actual design, use and implementation of Al-
driven lifestyle monitoring, thus shaping their new digital colleague. This way, nurses can advocate for patient
empowerment, add to the transparency of the Al systems and design the technology to fit within nursing
workflows. Furthermore, we recommend prioritizing the development of educational programs to educate our
current and future generation nurses to appreciate the potential of Al and be able to collaborate with their new
digital colleague.

Lessons learned in this paper

1. Al-driven lifestyle monitoring in long-term care can be seen as a new digital colleague, complementing
the qualities of human nurses.

2. Increased use of Al-driven lifestyle monitoring in long-term care comes with some potential risks such
as decreased patient empowerment, depersonalization, lack of transparency and loss of human
contact.

3. Involvement of long-term care nurses in the design, use and implementation of Al-driven lifestyle
monitoring systems could mitigate these challenges.

4. Al-driven lifestyle monitoring promises to be a valuable type of Al in long-term care and could
potentially enhance long-term care nurses’ ability to offer more compassionate, personalized and
evidence-based care.
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