
Viewpoint

The Cooperation Between Nurses and a New Digital Colleague
“AI-Driven Lifestyle Monitoring” in Long-Term Care for Older
Adults: Viewpoint

Sjors Groeneveld1,2,3, MSc; Gaya Bin Noon4, BSc; Marjolein E M den Ouden1,5, PhD; Harmieke van Os-Medendorp6,7,

PhD; J E W C van Gemert-Pijnen8, PhD; Rudolf M Verdaasdonk3, PhD; Plinio Pelegrini Morita4,9,10,11,12, PhD
1Research Group Technology, Health & Care, Saxion University of Applied Sciences, Enschede, Netherlands
2Research Group Smart Health, Saxion University of Applied Sciences, Enschede, Netherlands
3TechMed Center, Health Technology Implementation, University of Twente, Enschede, Netherlands
4School of Public Health Sciences, University of Waterloo, Waterloo, ON, Canada
5Research Group Care and Technology, Regional Community College of Twente, Hengelo, Netherlands
6Domain Health, Sports, and Welfare, Inholland University of Applied Sciences, Amsterdam, Netherlands
7Spaarne Gasthuis Academy, Hoofddorp, Netherlands
8Centre for eHealth and Wellbeing Research, Section of Psychology, Health and Technology, University of Twente, Enschede, Netherlands
9Research Institute for Aging, University of Waterloo, Waterloo, ON, Canada
10Department of Systems Design Engineering, University of Waterloo, Waterloo, ON, Canada
11Centre for Digital Therapeutics, Techna Institute, University Health Network, Toronto, ON, Canada
12Institute of Health Policy, Management, and Evaluation, Dalla Lana School of Public Health, University of Toronto, Toronto, ON, Canada

Corresponding Author:
Sjors Groeneveld, MSc
Research Group Technology, Health & Care
Saxion University of Applied Sciences
Postbox 70.000
Enschede, 7500 KB
Netherlands
Phone: 31 88 019 8888
Email: s.w.m.groeneveld@saxion.nl

Abstract

Technology has a major impact on the way nurses work. Data-driven technologies, such as artificial intelligence (AI), have
particularly strong potential to support nurses in their work. However, their use also introduces ambiguities. An example of such
a technology is AI-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 AI-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 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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Introduction

The growing preference of older adults to age in place requires
technologies that can help them to do so. One potential
technology is artificial intelligence (AI)–driven lifestyle
monitoring, based on data collected from ambient sensors in an
older adult’s home. However, 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 AI-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 coworker providing care support and data
insights, seamlessly integrating into nursing workflows. Let us
welcome this new digital colleague.

While definitions of AI differ, a simple one would be
“computers mimicking human behavior” [1]. In the simplest
terms, AI is computers learning to interpret large amounts of
data and come to conclusions based on that interpretation. AI
is essentially a system that gets smarter the more information
it is given and uses that knowledge to provide solutions or create
products. AI works by taking a large quantity of heterogeneous
data, finding patterns in it, and using those learning elements
to make more accurate predictions [1]. While AI 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 AI has grown significantly. In
particular, so-called generative AI (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 AI is far greater than text and photo
generation. AI 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]. AI can do many things, from helping doctors diagnose
diseases to streamlining business processes. However, as we
use AI more and more and increase our reliance on it, we need
to make sure we apply it responsibly and intelligently. The
growing attention toward AI is also reflected in national and
international reports describing AI strategies, with more than
25 countries having developed such a strategy, though views
toward AI vary widely around the world [7]. While national AI
policies strongly differ from each other, there is generally a lot
of attention paid to AI expertise and data policies, whereas
attention toward human-computer cooperation has been mostly
lacking. In recent years, legislation around AI has received more
consideration, with several AI-specific acts and legal
frameworks developed around the world [8], focusing on topics
such as responsible, validated, and fair data exchange. For
instance, the use of AI in the European Union will be regulated
by the European Union AI Act [9].

The use of AI 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 AI
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].

AI in Nursing

The added value of AI in health care is evident in various
aspects, including the enhancement of health care research
equity and versatility, the streamlining of workflows in health
care practice, and the personalization of learning within health
care education [18]. However, while there is extensive available
literature on how AI changes health care in general, the influence
on nursing in long-term care is less commonly discussed [19,20].
Especially in more clinical settings, the use of AI is further
developed and already being used; for instance, for breast cancer
detection in screening mammography [21]. From previous
research, the reception of the prospect of a more AI-involved
future for nursing has been mixed, with concerns having been
expressed regarding the complexity of AI 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 AI used during their
careers [23,24]. Given the relative newness of this area, the
precise impact of AI 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 health care 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].

AI-Driven Lifestyle Monitoring System

This paper will focus on the use of AI-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.
AI-driven lifestyle monitoring systems are used to obtain
insights into a person’s behavior. 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].
AI-driven lifestyle monitoring systems (Figure 1) work by
getting input from ambient and environmental sensors in the
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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 the person living
there continuously. The combination of the output of those
sensors is 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 (eg, 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] (Textbox 1).

Figure 1. Visualization of the cooperation between nurses and the new digital colleague: artificial intelligence–driven lifestyle monitoring systems.

Textbox 1. The use of artificial intelligence–driven lifestyle monitoring in practice.

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, artificial intelligence–driven lifestyle monitoring has been introduced in 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 AI-driven
lifestyle monitoring facilitates understanding of patient health,
which in turn can be used to optimize their care plan [12,34].
Furthermore, AI-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]. Last,
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]. AI 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 AI-driven lifestyle monitoring need attention.
Nurses are the largest group of health care professionals
worldwide [44], and as such they play a crucial role in the
provision of health care. Although it is not commonly expected
that AI 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 health care
professionals and their patients might be altered by the adoption
of AI [46]. For instance, by using AI systems, health care
professionals can save time on administrative tasks, thus
enhancing efficiency and allowing them to devote more time
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to establishing trust-based relationships with their patients [20].
Moreover, AI is expected to influence other dimensions of job
design such as autonomy, skills, and job demands [20,45]. For
example, if AI-driven lifestyle monitoring provides patients
with increased information about their health, nurses play a
crucial role in guiding and explaining the outcomes to patients,
acting as a sort of advisor. As a result, the skills required for
health care professionals to effectively interact with both AI
systems and increasingly informed patients are undergoing
significant changes [20].

Complementarity Between Nurses and
AI-Driven Lifestyle Monitoring

We argue that the qualities of nurses and AI-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, and
compassion, and working toward 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 of 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, AI-driven technologies are particularly
skilled at handling tasks that involve analyzing large amounts
of data and require substantial computational power [24,36].
AI-driven lifestyle monitoring is capable of identifying
long-term behavioral 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, AI-driven
lifestyle monitoring does lack certain health care–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 AI-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 lifestyle monitoring technology
and using nursing expertise and patient experience to improve
the technology’s practical applications [39] (Figure 1). Next to
the human input of the nurse and patient in the care process, a
new stream of technical input is provided, formed by the sensors
and algorithms of the AI-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 them into 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 AI-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.

Challenges of the New Digital Colleague

Although we show that cooperation between nurses and
AI-driven lifestyle monitoring has promise, it also raises several
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 (ie, poor
clarity in how the AI 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 the use of AI 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 well-being, 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 the
dehumanization of patients and overall poorer care [11,12].
Last, on a practical, implementation level, not all nurses
currently possess the competence or comfort of working with
AI-based systems [24,48,49]. As such, expanded use of AI 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 AI interfaces,
which may make use of the AI 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 AI—in a way, shaping their
digital colleague—offers a way to mitigate some of the risks.
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For example, the nurse’s understanding of patient behaviors
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 benefits could be realized
by appreciating the role of nurses as knowledge-holders during
the algorithm and interface design [1,32,36]. To optimize
meaningful health-related features and functionality, it will be
necessary to integrate clinical nursing knowledge in the design
of the AI. For example, to train AI-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 AI technology [51], also referred to as
“nurse-in-the-loop” [27].

Based on their knowledge, nurses may act as advocates for their
patients, thereby supporting patient empowerment. Furthermore,
with a greater understanding of the AI 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 of how AI-driven lifestyle monitoring comes
to certain conclusions, and thereby could act more critically
toward 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
competencies required to work with AI-based lifestyle
monitoring systems [22,24] and to discuss the responsibilities
of individual nurses who work with AI-driven lifestyle
monitoring. Nurses should be continuously educated based on
these needed competencies [19].

Conclusion

AI is not, and cannot be, a replacement for nurses. We argue
that instead of replacing nurses, AI-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 AI 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 AI, and
vice versa.

This collaboration does come with concerns such as the potential
of decreased patient empowerment, depersonalization, and a
lack of transparency due to an overreliance on data insights.
Furthermore, humanity and human contact could be at stake as
the role of AI technology grows. However, these concerns may
be addressed with greater nurse involvement. From a practical
point of view, to work with AI-driven lifestyle monitoring,
specific competencies 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
competencies to work with AI technology and to gain insight
into 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 AI-driven lifestyle
monitoring, thus shaping their new digital colleague. This way,
nurses can advocate for patient empowerment, add to the
transparency of the AI 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 AI and be able to collaborate with their new digital
colleague.

Lessons Learned in This Paper

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

Second, increased use of AI-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.

Third, the involvement of long-term care nurses in the design,
use, and implementation of AI-driven lifestyle monitoring
systems could mitigate these challenges.

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

Acknowledgments
This paper is part of a project (023.017.064) of the research program, Doctoral Grant for Teachers, which is (partly) financed by
NWO (the Dutch Research Council).

Conflicts of Interest
None declared.

References

1. Shang Z. A concept analysis on the use of artificial intelligence in nursing. Cureus. 2021;13(5):e14857. [FREE Full text]
[doi: 10.7759/cureus.14857] [Medline: 34113496]

JMIR Nursing 2024 | vol. 7 | e56474 | p. 5https://nursing.jmir.org/2024/1/e56474
(page number not for citation purposes)

Groeneveld et alJMIR NURSING

XSL•FO
RenderX

https://www.cureus.com/articles/56822-a-concept-analysis-on-the-use-of-artificial-intelligence-in-nursing#!/
http://dx.doi.org/10.7759/cureus.14857
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34113496&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Boden MA. Artificial Intelligence: A Very Short Introduction. Walton Street, Oxford. Oxford University Press; 2018.
3. How can i help you today? ChatGPT. URL: https://chat.openai.com/ [accessed 2024-04-23]
4. Dwivedi YK, Kshetri N, Hughes L, Slade EL, Jeyaraj A, Kar AK, et al. Opinion paper: "So what if ChatGPT wrote it?"

multidisciplinary perspectives on opportunities, challenges and implications of generative conversational AI for research,
practice and policy. Int J Inf Manag. 2023;71:102642. [FREE Full text] [doi: 10.1016/j.ijinfomgt.2023.102642]

5. Brynjolfsson E, Mcafee A. Artificial intelligence, for real. Harv Bus Rev. 2017;1:1-31. [FREE Full text] [doi:
10.1162/99608f92.92fe150c]

6. Opgave AI—de nieuwe systeemtechnologie in beeld [Assignment AI—a closer look at the new system technology].
Wetenschappelijke Raad voor het Regeringsbeleid [Scientific Council for Government Policy]. 2021. URL: https://www.
wrr.nl/binaries/wrr/documenten/rapporten/2021/11/11/opgave-ai-de-nieuwe-systeemtechnologie/Opgave+AI+in+beeld.pdf
[accessed 2024-04-23]

7. Mols B. Internationaal AI-beleid. domme data, slimme computers en wijze mensen [International AI policy: dumb data,
smart computers, and wise people]. Wetenschappelijke Raad voor het Regeringsbeleid: Den Haag [Scientific Council for
Government Policy]. 2019. URL: https://www.wrr.nl/publicaties/working-papers/2019/06/12/internationaal-ai-beleid
[accessed 2024-04-23]

8. Floridi L. The European legislation on AI: a brief analysis of its philosophical approach. Philos Technol. 2021;34(2):215-222.
[FREE Full text] [doi: 10.1007/s13347-021-00460-9] [Medline: 34104628]

9. EU AI Act: first regulation on artificial intelligence. Topics European Commission. 2023. URL: https://www.
europarl.europa.eu/news/en/headlines/society/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence
[accessed 2024-04-23]

10. Buchanan C, Howitt ML, Wilson R, Booth RG, Risling T, Bamford M. Predicted influences of artificial intelligence on
the domains of nursing: scoping review. JMIR Nurs. 2020;3(1):e23939. [FREE Full text] [doi: 10.2196/23939] [Medline:
34406963]

11. Rubeis G. Adiaphorisation and the digital nursing gaze: liquid surveillance in long-term care. Nurs Philos. 2023;24(1):e12388.
[FREE Full text] [doi: 10.1111/nup.12388] [Medline: 35355391]

12. Rubeis G. The disruptive power of artificial intelligence. ethical aspects of gerontechnology in elderly care. Arch Gerontol
Geriatr. 2020;91:104186. [doi: 10.1016/j.archger.2020.104186] [Medline: 32688106]

13. Israni ST, Verghese A. Humanizing artificial intelligence. JAMA. 2019;321(1):29-30. [doi: 10.1001/jama.2018.19398]
[Medline: 30535297]

14. Walker R, Dillard-Wright J, Iradukunda F. Algorithmic bias in artificial intelligence is a problem-and the root issue is
power. Nurs Outlook. 2023;71(5):102023. [FREE Full text] [doi: 10.1016/j.outlook.2023.102023] [Medline: 37579574]

15. Majumder S, Aghayi E, Noferesti M, Memarzadeh-Tehran H, Mondal T, Pang Z, et al. Smart homes for elderly
healthcare-recent advances and research challenges. Sens (Basel). 2017;17(11):2496. [FREE Full text] [doi:
10.3390/s17112496] [Medline: 29088123]

16. Stokes F, Palmer A. Artificial intelligence and robotics in nursing: ethics of caring as a guide to dividing tasks between AI
and humans. Nurs Philos. 2020;21(4):e12306. [doi: 10.1111/nup.12306] [Medline: 32609420]

17. Kennedy MR, Huxtable R, Birchley G, Ives J, Craddock I. "A question of trust" and "a leap of faith"-study participants'
perspectives on consent, privacy, and trust in smart home research: qualitative study. JMIR Mhealth Uhealth.
2021;9(11):e25227. [FREE Full text] [doi: 10.2196/25227] [Medline: 34842551]

18. Sallam M. ChatGPT utility in healthcare education, research, and practice: systematic review on the promising perspectives
and valid concerns. Healthcare (Basel). 2023;11(6):887. [FREE Full text] [doi: 10.3390/healthcare11060887] [Medline:
36981544]

19. Ronquillo CE, Peltonen LM, Pruinelli L, Chu CH, Bakken S, Beduschi A, et al. Artificial intelligence in nursing: priorities
and opportunities from an international invitational think-tank of the nursing and artificial intelligence leadership collaborative.
J Adv Nurs. 2021;77(9):3707-3717. [FREE Full text] [doi: 10.1111/jan.14855] [Medline: 34003504]

20. Tursunbayeva A, Renkema M. Artificial intelligence in health-care: implications for the job design of healthcare professionals.
Asia Pac J Hum Resour. 2023;61(4):845-887. [FREE Full text] [doi: 10.1111/jan.14855]

21. Dembrower K, Crippa A, Colón E, Eklund M, Strand F, ScreenTrustCAD Trial Consortium. Artificial intelligence for
breast cancer detection in screening mammography in Sweden: a prospective, population-based, paired-reader, non-inferiority
study. Lancet Digit Health. 2023;5(10):e703-e711. [FREE Full text] [doi: 10.1016/S2589-7500(23)00153-X] [Medline:
37690911]

22. Swan BA. Assessing the knowledge and attitudes of registered nurses about artificial intelligence in nursing and health
care. Nurs Econ. 2021;39(3):139. [FREE Full text]

23. Lukić A, Kudelić N, Antičević V, Lazić-Mosler E, Glunčić V, Hren D, et al. First-year nursing students' attitudes towards
artificial intelligence: cross-sectional multi-center study. Nurse Educ Pract. 2023;71:103735. [doi:
10.1016/j.nepr.2023.103735] [Medline: 37541081]

24. Taneri GU. Artificial intelligence and higher education: towards customized teaching and learning, and skills for an AI
world of work. research and occasional paper series: CSHE. 6.2020. Center for Studies in Higher Education. 2020. URL:
https://eric.ed.gov/?id=ED606654 [accessed 2024-04-23]

JMIR Nursing 2024 | vol. 7 | e56474 | p. 6https://nursing.jmir.org/2024/1/e56474
(page number not for citation purposes)

Groeneveld et alJMIR NURSING

XSL•FO
RenderX

https://chat.openai.com/
https://www.sciencedirect.com/science/article/pii/S0268401223000233?via%3Dihub
http://dx.doi.org/10.1016/j.ijinfomgt.2023.102642
https://starlab-alliance.com/wp-content/uploads/2017/09/AI-Article.pdf
http://dx.doi.org/10.1162/99608f92.92fe150c
https://www.wrr.nl/binaries/wrr/documenten/rapporten/2021/11/11/opgave-ai-de-nieuwe-systeemtechnologie/Opgave+AI+in+beeld.pdf
https://www.wrr.nl/binaries/wrr/documenten/rapporten/2021/11/11/opgave-ai-de-nieuwe-systeemtechnologie/Opgave+AI+in+beeld.pdf
https://www.wrr.nl/publicaties/working-papers/2019/06/12/internationaal-ai-beleid
https://link.springer.com/article/10.1007/s13347-021-00460-9
http://dx.doi.org/10.1007/s13347-021-00460-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34104628&dopt=Abstract
https://www.europarl.europa.eu/news/en/headlines/society/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence
https://www.europarl.europa.eu/news/en/headlines/society/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence
https://nursing.jmir.org/2020/1/e23939/
http://dx.doi.org/10.2196/23939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34406963&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/nup.12388
http://dx.doi.org/10.1111/nup.12388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35355391&dopt=Abstract
http://dx.doi.org/10.1016/j.archger.2020.104186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32688106&dopt=Abstract
http://dx.doi.org/10.1001/jama.2018.19398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30535297&dopt=Abstract
https://www.nursingoutlook.org/article/S0029-6554(23)00128-8/fulltext
http://dx.doi.org/10.1016/j.outlook.2023.102023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37579574&dopt=Abstract
https://www.mdpi.com/1424-8220/17/11/2496
http://dx.doi.org/10.3390/s17112496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29088123&dopt=Abstract
http://dx.doi.org/10.1111/nup.12306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32609420&dopt=Abstract
https://mhealth.jmir.org/2021/11/e25227
http://dx.doi.org/10.2196/25227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34842551&dopt=Abstract
https://www.mdpi.com/2227-9032/11/6/887
http://dx.doi.org/10.3390/healthcare11060887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36981544&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/jan.14855
http://dx.doi.org/10.1111/jan.14855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34003504&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/1744-7941.12325
http://dx.doi.org/10.1111/jan.14855
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(23)00153-X/fulltext
http://dx.doi.org/10.1016/S2589-7500(23)00153-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37690911&dopt=Abstract
https://www.proquest.com/docview/2541929699/fulltextPDF/A57C4919AB244575PQ/1?accountid=14906&sourcetype=Scholarly%20Journals
http://dx.doi.org/10.1016/j.nepr.2023.103735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37541081&dopt=Abstract
https://eric.ed.gov/?id=ED606654
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Naccarelli R, Casaccia S, Revel GM. The problem of monitoring activities of older people in multi-resident scenarios: an
innovative and non-invasive measurement system based on wearables and PIR sensors. Sens (Basel). 2022;22(9):3472.
[FREE Full text] [doi: 10.3390/s22093472] [Medline: 35591160]

26. Bian C, Ye B, Mihailidis A. The development and concurrent validity of a multi-sensor-based frailty toolkit for in-home
frailty assessment. Sens (Basel). 2022;22(9):3532. [FREE Full text] [doi: 10.3390/s22093532] [Medline: 35591222]

27. Fritz R, Wuestney K, Dermody G, Cook DJ. Nurse-in-the-loop smart home detection of health events associated with
diagnosed chronic conditions: a case-event series. Int J Nurs Stud Adv. 2022;4:100081. [FREE Full text] [doi:
10.1016/j.ijnsa.2022.100081] [Medline: 35642184]

28. Coelho C, Coelho D, Wolf M. An IoT smart home architecture for long-term care of people with special needs. IEEE; 2015.
Presented at: 2015 IEEE 2nd World Forum on Internet of Things (WF-IoT); December 14-16, 2015; Milan, Italy. URL:
https://ieeexplore.ieee.org/document/7389126/ [doi: 10.1109/wf-iot.2015.7389126]

29. Peters M. Time to solve persistent, pernicious and widespread nursing workforce shortages. Int Nurs Rev. 2023;70(2):247-253.
[FREE Full text] [doi: 10.1111/inr.12837] [Medline: 37000668]

30. Mohammadnejad F, Freeman S, Klassen-Ross T, Hemingway D, Banner D. Impacts of technology use on the workload of
registered nurses: a scoping review. J Rehabil Assist Technol Eng. 2023;10:20556683231180189. [FREE Full text] [doi:
10.1177/20556683231180189] [Medline: 37342268]

31. Rubeis G. Guardians of humanity? the challenges of nursing practice in the digital age. Nurs Philos. 2021;22(2):e12331.
[FREE Full text] [doi: 10.1111/nup.12331] [Medline: 32996687]

32. Dermody G, Fritz R. A conceptual framework for clinicians working with artificial intelligence and health-assistive smart
homes. Nurs Inq. 2019;26(1):e12267. [doi: 10.1111/nin.12267] [Medline: 30417510]

33. Cook DJ, Schmitter-Edgecombe M, Jonsson L, Morant AV. Technology-enabled assessment of functional health. IEEE
Rev Biomed Eng. 2019;12:319-332. [doi: 10.1109/RBME.2018.2851500] [Medline: 29994684]

34. Wrede C, Braakman-Jansen A, van Gemert-Pijnen L. Requirements for unobtrusive monitoring to support home-based
dementia care: qualitative study among formal and informal caregivers. JMIR Aging. 2021;4(2):e26875. [FREE Full text]
[doi: 10.2196/26875] [Medline: 33843596]

35. Rantz M, Popejoy LL, Galambos C, Phillips LJ, Lane KR, Marek KD, et al. The continued success of registered nurse care
coordination in a state evaluation of aging in place in senior housing. Nurs Outlook. 2014;62(4):237-246. [doi:
10.1016/j.outlook.2014.02.005] [Medline: 24731918]

36. Fritz RL, Dermody G. A nurse-driven method for developing artificial intelligence in "smart" homes for aging-in-place.
Nurs Outlook. 2019;67(2):140-153. [doi: 10.1016/j.outlook.2018.11.004] [Medline: 30551883]

37. Krizea M, Gialelis J, Protopsaltis G, Mountzouris C, Theodorou G. Empowering people with a user-friendly wearable
platform for unobtrusive monitoring of vital physiological parameters. Sens (Basel). 2022;22(14):5226. [FREE Full text]
[doi: 10.3390/s22145226] [Medline: 35890907]

38. Dawadi PN, Cook DJ, Schmitter-Edgecombe M, Parsey C. Automated assessment of cognitive health using smart home
technologies. Technol Health Care. 2013;21(4):323-343. [doi: 10.3233/THC-130734] [Medline: 23949177]

39. Le T, Reeder B, Chung J, Thompson H, Demiris G. Design of smart home sensor visualizations for older adults. Technol
Health Care. 2014;22(4):657-666. [doi: 10.3233/THC-140839] [Medline: 25267608]

40. Liao PH, Hsu PT, Chu W, Chu WC. Applying artificial intelligence technology to support decision-making in nursing: a
case study in Taiwan. Health Informatics J. 2015;21(2):137-148. [FREE Full text] [doi: 10.1177/1460458213509806]
[Medline: 26021669]

41. Noon GB, Hanjahanja-Phiri T, Dave H, Fadrique L, Teague J, Morita PP. Exploring the role of active assisted living in the
continuum of care for older adults: thematic analysis. JMIR Aging. 2023;6:e40606. [FREE Full text] [doi: 10.2196/40606]
[Medline: 37213201]

42. Kivimäki T, Stolt M, Charalambous A, Suhonen R. Safety of older people at home: an integrative literature review. Int J
Older People Nurs. 2020;15(1):e12285. [doi: 10.1111/opn.12285] [Medline: 31746103]

43. Seligman MEP. Positive health. Appl Psychol. 2008;57(s1):3-18. [FREE Full text] [doi: 10.1111/j.1464-0597.2008.00351.x]
44. Boniol M, Kunjumen T, Nair TS, Siyam A, Campbell J, Diallo K. The global health workforce stock and distribution in

2020 and 2030: a threat to equity and 'universal' health coverage? BMJ Glob Health. 2022;7(6):e009316. [FREE Full text]
[doi: 10.1136/bmjgh-2022-009316] [Medline: 35760437]

45. Robert N. How artificial intelligence is changing nursing. Nurs Manage. 2019;50(9):30-39. [FREE Full text] [doi:
10.1097/01.NUMA.0000578988.56622.21] [Medline: 31425440]

46. Rimmer A. Technology will improve doctors' relationships with patients, says Topol review. BMJ. 2019;364:l661. [doi:
10.1136/bmj.l661] [Medline: 30745296]

47. Feo R, Conroy T, Jangland E, Athlin ÅM, Brovall M, Parr J, et al. Towards a standardised definition for fundamental care:
a modified delphi study. J Clin Nurs. 2018;27(11-12):2285-2299. [doi: 10.1111/jocn.14247] [Medline: 29278437]

48. Tolsgaard MG, Boscardin CK, Park YS, Cuddy MM, Sebok-Syer SS. The role of data science and machine learning in
health professions education: practical applications, theoretical contributions, and epistemic beliefs. Adv Health Sci Educ
Theory Pract. 2020;25(5):1057-1086. [doi: 10.1007/s10459-020-10009-8] [Medline: 33141345]

JMIR Nursing 2024 | vol. 7 | e56474 | p. 7https://nursing.jmir.org/2024/1/e56474
(page number not for citation purposes)

Groeneveld et alJMIR NURSING

XSL•FO
RenderX

https://www.mdpi.com/1424-8220/22/9/3472
http://dx.doi.org/10.3390/s22093472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35591160&dopt=Abstract
https://www.mdpi.com/1424-8220/22/9/3532
http://dx.doi.org/10.3390/s22093532
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35591222&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2666142X22000200?via%3Dihub
http://dx.doi.org/10.1016/j.ijnsa.2022.100081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35642184&dopt=Abstract
https://ieeexplore.ieee.org/document/7389126/
http://dx.doi.org/10.1109/wf-iot.2015.7389126
https://onlinelibrary.wiley.com/doi/10.1111/inr.12837
http://dx.doi.org/10.1111/inr.12837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37000668&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20556683231180189
http://dx.doi.org/10.1177/20556683231180189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37342268&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/nup.12331
http://dx.doi.org/10.1111/nup.12331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32996687&dopt=Abstract
http://dx.doi.org/10.1111/nin.12267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30417510&dopt=Abstract
http://dx.doi.org/10.1109/RBME.2018.2851500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29994684&dopt=Abstract
https://aging.jmir.org/2021/2/e26875
http://dx.doi.org/10.2196/26875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33843596&dopt=Abstract
http://dx.doi.org/10.1016/j.outlook.2014.02.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24731918&dopt=Abstract
http://dx.doi.org/10.1016/j.outlook.2018.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30551883&dopt=Abstract
https://www.mdpi.com/1424-8220/22/14/5226
http://dx.doi.org/10.3390/s22145226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35890907&dopt=Abstract
http://dx.doi.org/10.3233/THC-130734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23949177&dopt=Abstract
http://dx.doi.org/10.3233/THC-140839
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25267608&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458213509806
http://dx.doi.org/10.1177/1460458213509806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26021669&dopt=Abstract
https://aging.jmir.org/2023/1/e40606
http://dx.doi.org/10.2196/40606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37213201&dopt=Abstract
http://dx.doi.org/10.1111/opn.12285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31746103&dopt=Abstract
https://iaap-journals.onlinelibrary.wiley.com/doi/full/10.1111/j.1464-0597.2008.00351.x
http://dx.doi.org/10.1111/j.1464-0597.2008.00351.x
https://gh.bmj.com/content/7/6/e009316
http://dx.doi.org/10.1136/bmjgh-2022-009316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35760437&dopt=Abstract
https://journals.lww.com/nursingmanagement/fulltext/2019/09000/how_artificial_intelligence_is_changing_nursing.8.aspx
http://dx.doi.org/10.1097/01.NUMA.0000578988.56622.21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31425440&dopt=Abstract
http://dx.doi.org/10.1136/bmj.l661
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30745296&dopt=Abstract
http://dx.doi.org/10.1111/jocn.14247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29278437&dopt=Abstract
http://dx.doi.org/10.1007/s10459-020-10009-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33141345&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


49. Collins S, Yen PY, Phillips A, Kennedy MK. Nursing informatics competency assessment for the nurse leader: the delphi
study. J Nurs Adm. 2017;47(4):212-218. [doi: 10.1097/NNA.0000000000000467] [Medline: 28333789]

50. Yuan MJ, Finley GM, Long J, Mills C, Johnson RK. Evaluation of user interface and workflow design of a bedside nursing
clinical decision support system. Interact J Med Res. 2013;2(1):e4. [FREE Full text] [doi: 10.2196/ijmr.2402] [Medline:
23612350]

51. Groeneveld SWM, den Ouden MEM, van Gemert-Pijnen JEWC, Verdaasdonk RM, van Os-Medendorp H. Underestimated
factors regarding the use of technology in daily practice of long-term care: qualitative study among health care professionals.
JMIR Nurs. 2023;6:e41032. [FREE Full text] [doi: 10.2196/41032] [Medline: 37494092]

Abbreviations
AI: artificial intelligence

Edited by E Borycki; submitted 17.01.24; peer-reviewed by C Makridis, K Esquivel; comments to author 17.03.24; revised version
received 27.03.24; accepted 03.04.24; published 23.05.24

Please cite as:
Groeneveld S, Bin Noon G, den Ouden MEM, van Os-Medendorp H, van Gemert-Pijnen JEWC, Verdaasdonk RM, Morita PP
The Cooperation Between Nurses and a New Digital Colleague “AI-Driven Lifestyle Monitoring” in Long-Term Care for Older
Adults: Viewpoint
JMIR Nursing 2024;7:e56474
URL: https://nursing.jmir.org/2024/1/e56474
doi: 10.2196/56474
PMID: 38781012

©Sjors Groeneveld, Gaya Bin Noon, Marjolein E M den Ouden, Harmieke van Os-Medendorp, J E W C van Gemert-Pijnen,
Rudolf M Verdaasdonk, Plinio Pelegrini Morita. Originally published in JMIR Nursing (https://nursing.jmir.org), 23.05.2024.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Nursing, is properly cited. The complete bibliographic information, a link to
the original publication on https://nursing.jmir.org/, as well as this copyright and license information must be included.

JMIR Nursing 2024 | vol. 7 | e56474 | p. 8https://nursing.jmir.org/2024/1/e56474
(page number not for citation purposes)

Groeneveld et alJMIR NURSING

XSL•FO
RenderX

http://dx.doi.org/10.1097/NNA.0000000000000467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28333789&dopt=Abstract
https://www.i-jmr.org/2013/1/e4/
http://dx.doi.org/10.2196/ijmr.2402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612350&dopt=Abstract
https://nursing.jmir.org/2023/1/e41032
http://dx.doi.org/10.2196/41032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37494092&dopt=Abstract
https://nursing.jmir.org/2024/1/e56474
http://dx.doi.org/10.2196/56474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38781012&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

