
Abstract

Introduction and purpose: Artificial intelligence (AI) brings numerous 
positive effects that extend to various aspects of human life. It can be 
understood as a “machine system” that, for a set of goals defined by 
humans, can make forecasts, formulate recommendations, or take 
decisions in real or virtual environments with varying degrees of 
autonomy. It pushes the boundaries both in technological capabilities 
and in the manner in which it is used, also in healthcare. It is crucial 
to perceive AI not as a substitute for human work, but as a tool that 
can help employees achieve more favourable work outcomes, improve 
cost-effectiveness, and better understand complex medical data. 
The implementation of AI in healthcare services requires a critical 
assessment of the ethical and legal aspects of its use. The purpose of 
the research is to identify the opportunities and significance of using 
artificial intelligence in the field of healthcare for working-age adults 
and older adults. Content presentation: The demands for improvement 
and higher quality of healthcare services are increasing. Automated 
solutions are vital in order to achieve this goal, and artificial intelligence 
can play a significant role. Development is focused on building 
models based on extensive databases of successfully solved healthcare 
cases. A prerequisite for the introduction of new technologies is the 
transformation of traditional clinical information systems with limited 
data analysis capabilities. This includes digitalisation of data from 
various levels of healthcare, enabling a machine-readable electronic 
health record. Research indicates that the use of AI in healthcare 
is becoming increasingly common, with applications ranging from 
screening and triage to clinical risk prediction and faster, more accurate 
diagnoses. Using time analysis of a patient’s health issues, genetics, and 
lifestyle, AI can recommend a personalized treatment plan, including 
appropriate medication and high-quality care. AI can also function as a 
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virtual healthcare assistant, providing patients with relevant information 
about their condition and thereby improving their engagement in their 
treatment plan. AI can also aid in the development of more effective 
drugs with fewer side effects. The use of modern information technology 
is also defined by telemedicine applications, which include remote 
healthcare consultations, diagnostics, and treatment. Advantages include 
integrated patient care regardless of their physical location, availability 
of patient data for expert consultations, and the possibility of remote 
notification of changes in health status in chronic diseases. AI can also 
simplify administrative tasks in healthcare institutions, and in this way 
contribute to speed, efficiency, and cost reduction, resulting in overall 
financial benefits to the healthcare system.  Priorities to be addressed in 
the future include education, research and exploiting the potential of AI 
at all levels of study in healthcare, and creating opportunities to build on 
knowledge. Leaders should build organisational structures that enable 
healthcare staff to be involved in all phases of AI, from development to 
implementation. Conclusions: Developing skills in new technologies in 
healthcare requires new knowledge and building trust in AI. While this 
technology improves workplaces and processes, it is important to ensure 
that the humanity of the work environment and the relationship with 
patients of different generations is not diminished. 

Keywords: healthcare, development of new technologies, education, 
quality of life

Introduction
Artificial intelligence (AI) has entered our lives. Should we stop its develop-
ment in fear of the “new master” of the future? In reality, we humans have 
largely set our own limits and created our own worries with regard to the en-
vironment, the individual and society as a whole. We only need to use the new 
tools offered by technology to develop our potential and to retain a real meas-
ure of humanity and reason while taking responsibility.

Researcher Neher (2023) and her colleagues have defined artificial intelli-
gence (AI) as a “machine system” that can make predictions, recommendations 
or decisions in real or virtual environments for a set of human-defined goals. 
AI’s capability brings many positive impacts to humanity in various fields: im-
proving education, optimising business processes, advancing agriculture and 
environmental protection, responding faster to natural disasters, integrating 
renewable energy, global communication, financial security, medicine (Villani, 
2018). 

In the field of healthcare, AI has great potential. Healthcare systems 
around the world are facing demographic changes, new technologies, increased 
patient expectations and healthcare workforce shortages. These factors are in 
turn contributing to the difficulty of balancing growing healthcare needs with 
limited financial and other resources (Posnett, 2022; Logar Čuček, 2023). The 
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changes call for reforms and awareness-raising on the concept of value-based 
healthcare (VHBC) (Etges et al., 2022).

It is thus important to understand where new technology can increase 
the efficiency of health services with the aim of saving lives and improving 
quality of life (Reddy et al., 2019; Gopal et al, 2019; Chen and Decary, 2020). 
Reddy and colleagues (2019) state that AI has made great progress with the de-
velopment of network algorithms called deep neural networks, natural lan-
guage processing, computer vision and robotics. The use of these techniques 
has already been actively implemented in healthcare services. It should be 
stressed, though that at present AI cannot fully replace employees in the pro-
vision of healthcare services. However, AI can be utilised to support the pre-
diction, detection and management of health conditions (Harwich and Lay-
cock, 2018). The two authors cited above also state that “these applications are 
key to reducing the strain on the healthcare system, improving the quality of 
care and patient outcomes, while at the same time reducing costs” (Harwich 
and Laycock, 2018, p. 9). 

In order to fully reap the benefits of AI in healthcare, it is vital to be 
aware of the main barriers to implementing this technology. These are main-
ly data access issues, data quality and the certification of AI algorithms (Har-
wich and Laycock, 2018). This means collecting large volumes of the right 
types of data in the right formats, increasing their quality, and ensuring se-
cure access to them (Gopal, 2019). The recommendations for data collection 
state that for most healthcare related AI strategies, what matters are large vol-
umes of data, their digitisation and machine readability, and the quality of 
the data, determined by the quality of the extraction, analysis and further 
use. It is important that all AI-related data is collected in one place (Chen and 
Decary, 2020).

For the use of AI in healthcare, in addition to providing experience on 
the usefulness of the new technology, it is also important to formally educate 
staff on AI to help with their basic understanding and reduce fear of the new 
technology (He et al, 2019; Abdullah and Fakieh, 2020; Salah-Pico and Yang, 
2022; Chen and Decary, 2020). It is key to the adoption of AI as a support for 
problem solving and identifying solutions (Nancy, 2019; Ronquillo et al., 2021), 
but it cannot replace the poor usability of AI systems, which make tools diffi-
cult to use and place additional burdens on employees (Reddy et al., 2019). The 
trust of healthcare staff in the reliability of AI is also enhanced by the transpar-
ency and interpretation of the results provided by the new tools (Veale, 2018). 
Data security must be ensured or, in other words, standards should be devel-
oped to assess safety and effectiveness of AI (Shah et al., 2019; He et al, 2019; Pe-
dro, 2020; Salas-Pico and Yang, 2022). 

This article briefly describes the mechanisms that enable AI systems to 
generate clinically meaningful outcomes; and then presents how AI can be ap-
plied in the field of health of working-age and older adults.



zd
ra

vj
e d

el
o

vn
o

 a
kt

iv
n

ih
 in

 st
a

re
jš

ih
 o

d
ra

sl
ih

 | 
h

ea
lt

h
 o

f w
o

rk
in

g
-a

g
e a

n
d

 o
ld

er
 a

d
u

lt
s

80

Integrating Artificial Intelligence Into Healthcare Delivery 
– A Vision for Service Transformation

How AI Works
Artificial Intelligence (AI) in healthcare does not work by itself, but on the ba-
sis of an ever-growing volume of data. They can only be addressed by AI-based 
processing (Laukka et al., 2022). Given this data, AI-enabled devices are mainly 
divided into two categories (Jiang et al., 2017). The first includes machine learn-
ing (ML) techniques that analyse structured data: imaging, genetic and electro-
physiological data. In healthcare applications, ML procedures attempt to clus-
ter patient characteristics or infer the likelihood of disease outcomes (Darcy et 
al., 2016; Cato et al., 2020). The second category includes natural language pro-
cessing methods that extract information from unstructured data, i.e., clinical 
records, peer-reviewed and scientific medical journals, to complement struc-
tured medical data. Natural language processing techniques attempt to convert 
text into machine-readable structured data that can then be analysed using AI 
machine learning techniques (Jiang et al., 2017). 

There are three types of AI techniques that are used in medical applica-
tions. The classical machine learning (ML) technique builds algorithms to an-
alyse data that include patient “characteristics”, e.g. age, gender, clinical symp-
toms, etc., sometimes including health outcomes as disease indicators, patient 
survival times and quantitative disease levels, e.g. tumour size. More recent 
deep learning techniques address multi-layer neural networks; they are used 
for speech recognition, image recognition, text understanding, etc. Natural 
language processing (NLP) methods help to convert unstructured narrative 
text into structured, machine-readable text to enable information extraction 
(Jiang et al., 2017; He et al., 2019). Depending on the desire to incorporate re-
sults, ML algorithms can be divided into two categories, namely supervised 
and unsupervised learning (Jiang et al., 2017). AI also raises concern, mainly 
due to its ability to modify its behaviour and act autonomously with minimal 
human input; however, it is currently still unable to operate without human su-
pervision (Zlatanova and Veljković, 2023), and most importantly, it lacks a sub-
jective essence (Ferrarelli, 2023).

Promoting and Maintaining Health, Prevention
The ageing population, the need for specialised care and more care pro-
grammes, the emergence of chronic diseases and lifestyle-related health prob-
lems, the demands for active involvement of patients in their treatment and 
more convenient care options, and value-added services dictate the need for 
new strategies in healthcare: prevention, diagnosis and optimal care (Gopal 
et al., 2019). AI could be used to identify individuals or groups predisposed to 
certain diseases and provide them with timely and effective treatment. For in-
stance, in the elderly, AI could be used to identify cognitive decline due to neu-
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rodegeneration, which is distinct from the expected memory impairment com-
mon in the elderly (Zlatanova, 2023). Wearable devices, smartphones, etc., are 
one of the options to maintain health, already perceived as medical devices that 
can monitor health-related information, for example by measuring vital signs, 
physical fitness, dietary calories, exercise (Giordano et al., 2021). With the use 
of AI, the large amount of data obtained can be analysed (similarities and dif-
ferences) to enable the planning of diets, breaking of bad habits for instance in 
diabetes maintenance or even prevention. By detecting the signs of vision loss 
as a consequence of diabetes, timely treatment of the underlying disease and its 
consequences could be provided (Zlatanova, 2023). At the same time, individ-
uals with certain health problems that eventually develop into complications 
could be identified (Necher et al., 2023). It can be concluded that the collection 
of a large amount of data and its analysis using AI support allows for timely di-
agnosis and subsequent treatment; this approach can also act as a preventive 
measure, as by abandoning certain lifestyle habits, potential health problems 
can be avoided. However, it is to the detriment of the individual and the health 
system that this data remains isolated and often untapped (lack data accessibil-
ity and sometimes questionable quality, lack of incentives), rather than being 
integrated within existing processes (Gopal et al., 2019).

Quality Clinical Diagnosis, Decision-Making and Personalised Patient 
Care

Using AI, all healthcare professionals and patients can easily access state-of-
the-art diagnostics, treatments, development of therapies tailored to the needs 
of the individual (Shah et al., 2019).  In the future, AI tools will be refined, soft-
ware will be upgraded and databases will be improved (Watson, 2024).

The types of diseases that AI communities are most concerned with are 
cancer, diseases of the nervous system and cardiovascular diseases. This se-
lection is not surprising as all three diseases are major causes of death. Accu-
rate and early diagnoses can be achieved with AI support, enabling improve-
ments in the analysis processes of structured data and unstructured records; 
the latter requiring conversion into a machine-readable electronic medical re-
cord (Jiang et al., 2017, Topol, 2019). AI algorithms can help reduce potential 
human cognitive biases to aid clinical decision making through accurate di-
agnosis (Dilsizian and Siegel, 2014; Giordano, et al., 2021; Brown et al., 2023). 
Indeed, research has shown a synergistic effect: when physician and AI work 
together, better outcomes are achieved (He et al., 2019). Especially in the diag-
nostic phase and later on, AI also contributes to clinical decisions by process-
ing written information, which, together with patient data and the processing 
of existing professional and scientific medical literature, helps in the diagnosis 
and recommendations on treatment options (Hernandez et al., 2017; Giordano 
et al., 2021).

At the same time, AI supports the implementation of personalised pa-
tient care and monitoring (Chen and Decary, 2020). The digitisation of medical 
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records, the proliferation of smartphones and fitness monitoring are enabling 
access to digital technologies and, at the same time, the use of AI for patient 
monitoring, for instance patient sleep patterns, blood pressure, heart rate, etc. 
can be obtained in ways that have not been available before (Reddy et al., 2019). 
The virtual use of the listed assistants can also help in communicating health 
status, especially for elderly people outside the hospital setting, use of medica-
tion, analysis of patients’ health status (Seibert et al., 2021). By obtaining pa-
tient information and analysing data, AI can also help reduce queues in emer-
gency clinics (Yousefi et al., 2018). The potential of generative AI support in 
health and patient care for healthcare diagnoses, planning goals and interven-
tions should also be mentioned. However, it has been shown that AI is still not 
specific enough and requires human critical reflection and verification (Gosak 
et al., 2024).

The use of robots in patient care, especially for the elderly, has become a 
major focus, helping to reduce health risks. Robots can be used to remind the 
elderly to perform regular activities, take medication, and guide them in their 
environment (Reddy et al., 2019).  

However powerful AI techniques may be, the process of patient care be-
gins and ends with clinical activities (Jiang et al., 2017). A similar conclusion 
was reached by researchers Laukka et al. (2022) in interviews conducted with 
nurse managers and developers of digital services. The interviewees felt that 
specialised healthcare will have several positive implications for work, servic-
es and organisation.

Potential Roles of AI in Clinical Settings and a Look to the Future
The application of AI in clinical settings does not take place only in oncology, 
cardiology and neurology, but also in other areas of healthcare (He et al., 2019). 
AI technology can aid triage or screening by selecting priority radiographs 
based on the most probable disease (Tang et al, 2018). It can help in identify-
ing risks to eyesight, differentiating between patients who urgently need face-
to-face examination and those who are not at risk (triage), diagnosing disease, 
quantifying vascular stenosis in cardiac imaging (Pelcyger, 2017; De Fauw et 
al., 2018; Kermany et al., 2018; Giordano et al., 2021; Brown et al., 2023). In the 
future, AI technologies will be most rapidly applied in the fields of radiology, 
ophthalmology, dermatology and pathology, mainly due to their powerful im-
aging and visual components with the possibility of automated analysis. How-
ever, according to some researchers (He et al., 2019), internal medicine and sur-
gery will be somewhat later entrants into the AI world; the former because it 
requires the integration of different types of data and the latter because of the 
procedural components. 

The integration of AI into the clinical setting will require the alignment 
of healthcare workers and developers regarding the goals. The future will also 
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require staff to be cross-trained with all colleagues at different levels of compe-
tence (He et al., 2019).

Conclusions
Successful integration of AI into health systems relies on digitised and ana-
lysed data collected in an AI-related database. It is in healthcare that the adop-
tion of digital innovation is at its lowest level compared to other sectors. It will 
be necessary to move beyond the capture of paper-based patient data, which 
limits the effectiveness of treatment in several respects: information analysis, 
productivity and the efficient use of resources to carry out higher-value tasks. 
Data digitalisation will make it possible to use these resources more efficient-
ly and to gain deeper insights into patients’ health and care. Only once digiti-
sation has been implemented will it be possible to carry out the processes that 
are the domain of AI. Interoperability will need to be established in health-
care systems to enable the exchange, integration and retrieval of health infor-
mation. This does not allow unhindered access to patient data, but rather pa-
tient-centred treatment, which will reduce inefficient healthcare services and 
thus the cost of treatment. Older people should also be involved in the formu-
lation of recommendations for the future development of AI technologies in 
the context of ensuring human rights. The need to empower them through ac-
cess to information and communication technology and digital literacy will 
need to be highlighted, as will the need to ensure the safe use of AI in law and 
in technology.

Artificial intelligence will remain and go beyond its current stage of de-
velopment: in the future, AI tools will be refined and improved as software and 
the databases it uses evolve. Humans will be able to reach beyond their limita-
tions; they will work hand in hand with new tools to find solutions to – so far 
- unsolvable problems; and they will contribute, together with AI, to the ad-
vancement of humanity. In the future, AI will surely evolve into a so-called su-
per-intelligence, which, according to researcher Gams, will help us to “live long
and well as a human technological civilisation”.
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