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Abstract
One of the main health policy initiatives in European Union countries is the transition from a patriarchal medical model to a co-managed and integrated
approach of personalized healthcare. The 2030 Agenda elements implementation for Health and Quality of Life in terms of technological advances
enables the of healthcare delivery optimization. The impact of the elements of digital health and care can be observed on the patient care delivery side
and also on the healthcare professionals’ performance side. It has the potential to contribute to reducing, in particular, preventable and avoidable
mortality, which represent large economic losses in terms of lost productive years. This study focuses on the assessment of job satisfaction with
digitalization among doctors and nurses working in hospitals. The research was conducted through a questionnaire survey. The respondents were doctors
and nurses working in hospitals in Slovakia. The study evaluates the satisfaction of doctors and nurses with the digitization of work according to the
basic characteristics of the respondents by means of correspondence analysis. The goal of the study is to investigate the bureaucratic burden of nurses
and doctors regarding digitalization of work in health care institutions as a modern society development prerequisite based on smart technologies. The
research was conducted on primary data collected between April 2022 and November 2023 through a questionnaire survey among doctors and nurses
working in Slovak hospitals as part of the research task of the APVV 19-0579 project. Forty hospitals in Slovakia were contacted and the sample
consisted of 212 doctors and 752 nurses. The normality of the data distribution was carried out by means of histogram and Gaussian curve when being
found out to be not normally distributed. Subsequently, they were analysed through descriptive statistics and correspondence analysis. Correspondence
analysis was used to investigate the relationship between digitization and administrative burden to the basic characteristics of the respondents, and the
relationships were visualized through a correspondence map. The impact of digitization of work and administrative burden is to be also analysed, as
smart healthcare elements should have a positive impact on reducing or simplifying administration within the work of doctors and nurses. The results
have revealed that, both doctors and nurses lack application of new technologies that along with digitization of work in medical practice bring up a lot
of benefits. The results of the study highlight the importance of digital transformation in healthcare, identifying the impact of technologies usage on
various aspects of medical practice, such as speed and accuracy of diagnosis. Elements of digitization implemented into healthcare systems bring a
modernization effect and faster data availability to the daily work of doctors and nurses. However, the impact on job satisfaction is insufficient and
makes precisely the opposite perception. The conclusion is that the administrative burden has not changed significantly despite the digitization of several
administrative activities in healthcare and still remains a significant issue, which can also be considered as a challenge for policy makers.
KEY WORDS: Digitization of healthcare, Internet of Things, working conditions, doctors and nurses, Agenda 2030
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prerequisite for the development of a modern society based

Introduction on smart technologies.

Based on the processing of the literature review, we

Literature review
conclude that the healthcare sector, among other terature revie

professions, is also facing digitalization. However, the
Slovak healthcare sector has long been haunted by
excessive overload of bureaucratic tasks in both nursing
and medical practice. The literature and its findings
demonstrate that the level of technological progress
enables the implementation of smart technologies to
facilitate work and reduce bureaucracy. Another
significant benefit of new technologies and digitization
within the doctors' and nurses' work is the healthcare
services personalization, which is to be tailored to the
specific customer - the patient, especially in the field of
preventive healthcare and faster sorting out of patients
with regard to the health problem severity. Telemedicine
and chatbot primary diagnostics could help to achieve this.
Researchers dealing with this issue demonstrate just this
kind of significant relationship. Taking into account the
findings, we form the premise of the need to investigate
the level of digitization of work in health care institutions
in Slovakia. The goal of the paper is to investigate the
bureaucratic burden of nurses and doctors in the context of
digitization of work in healthcare institutions as a

A smart city is a sustainable city dealing with urban
problems and improves the quality of life of citizens
through the fourth industrial revolution technology
elements and the management among stakeholders. As a
result of rapid urbanization, smart cities are emerging to
solve urban issues in various sectors such as healthcare,
transportation, environment, welfare, economy, security,
energy and efficient distribution of urban resources. Smart
technology is the basis for providing various services
through devices to which ICT capabilities are used while
supporting various applications in a wide range of fields
such as healthcare, education, commerce, agriculture and
manufacturing (Samarakkody 2022; Myeong 2022;
Alabdali 2023). In this process, city and municipal
governments play an important role by integrating smart
services into all application domains including healthcare,
transportation, clean and green  technologies,
entertainment and leisure facilities, and crowd
management (Hashem et al. 2023). Policy makers in
countries are working to implement smart city concepts at
the regional levels. Information and communication
technologies in various forms need to be implemented in
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such cities (Sharif and Pokharel 2022). Smart cities are
complex entities that integrate multiple systems to support
the human lifecycle. These systems also include smart
healthcare (Badidi 2022). The first wave of smart cities
was focused on the concept of using next-generation
information technologies, such as 10T infrastructure, cloud
computing, big data, and geospatial information
integration, to support smart city planning, construction,
management, and services (Liu, Wiu 2023). Progress
evaluation is a challenge because not every city or country
has the means to measure performance by using defined
indicators (Karal, Soyer 2023). Related to the Smart City,
its health-oriented goals, there is the 2030 Agenda, which
has an explicitly defined goal for healthcare sector, such as
(SDG 3) "Good Health and Wellbeing" that includes nine
partial goals. Specifically, these are to improve health and
well-being outcomes as well as to reduce health care costs.
Several authors suggest a lifelong approach to health
literacy, which requires a long-term effort. In addition, the
health and healthcare agenda is part of the sustainable
development field, which addresses its underlying
determinants (Christie, Ratzan 2019; Bowen, et al. 2021).

Maintaining or restoring health is a major task of the
health care system, which is carried out under monetary
constraints and increasing staff shortages (Diebel-Fischer
2022). In today's world of wireless communication
networks, Fog Computing and Internet of Things (loT) are
important technologies for smart healthcare applications
and for the development of safety networks (Tripathy, et
al. 2022). The interaction of EHRs between different
process components, the value added created
complemented by CPS, furthermore the interaction of
humans with electronic devices monitoring biophysical
functions and new business frameworks in healthcare are
bringing the concept of Industry 4.0 into healthcare
referred to as Health 4.0 (Tupa, Masarova, Karbach 2020).
The Fourth Industrial Revolution presents challenges in
healthcare, which brings with it many positive elements.
Specific challenges associated with Industry 4.0
specifically for healthcare are: patient self-diagnostic
systems, patient monitoring, digital data archive, use of
artificial intelligence, coordination and collaboration
(Kréméry, Papulova 2020; Martinkieng, et al. 2021; Mura,
et al. 2022). Digital technologies have a profound impact
on all areas of modern life, including the workplace. Some
forms of digitisation require the simple exchange of digital
files for paper, while more complex cases involve
machines performing a wide range of tasks on behalf of
humans (Setra, Fosch-Villaronga 2021). Maintaining or
restoring health is a major task of the health care system,
which is carried out under monetary constraints and
increasing staff shortages (Diebel-Fischer 2022). The
Internet of Things (IoT) has emerged in recent years as a
significant technology for health service systems
(Onesimu 2021). The potential of Internet-of-Medical-
Things (IoMT) technology to connect biomedical sensors
in eHealth has improved people's standard of living
(Kumar, Chand 2020). Medical devices can be connected
to health information technology systems through
networked technologies to provide quick access to medical
data. This interconnection, known as loMT connects
medical devices and applications (Kashyap, et al. 2022).
Patients are more actively involved in the decision-making
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process and lIoMT enables faster diagnosis through the
collection of large-scale medical data. However, in all of
this, confidentiality, security, and quick responses are
taken into consideration when exchanging sensitive
medical data (Ksibi, et al. 2023). Traditional healthcare
institutions have recognized the need to innovate their
workflow, yet there is a great deal of uncertainty about
digitization (Tripathy, et al. 2022).

Methodology

The goal of the study is to explore the bureaucratic
burden of nurses and doctors in terms of digitization of
work in healthcare institutions as a prerequisite for modern
society development based on smart technologies.

Partial objectives:

- Literature analysis - Web of science, summary and
definition of the selected areas issues,

- Collection of respondents’ answers,

- Respondents’ answers analysis,

- Questionnaire responses processing,

- Questionnaire results interpretation.

Elaboration tasks of analytical part:

To find out whether there is a relationship between
the educational attainment of nurses and their
satisfaction with bureaucratic job factors among
nurses,

To find out whether there is a relationship between
the educational level of nurses and their satisfaction
with the digitization of work among nurses,

to find out whether there is a correlation between
the specialization of doctors and their satisfaction
with bureaucratic factors in the work of doctors,

to find out whether there is a correlation between
the specialization of doctors and their satisfaction
with the digitization of doctors' work.

Research data was collected through a questionnaire
survey of doctors and nurses. This questionnaire was
distributed between April 2022 and November 2023. The
questionnaire was developed in terms of the project APVV
19-0579, which dealt with the setup of personnel
management processes in hospitals and its impact on the
migration of doctors and nurses to work abroad as well as
the project VEGA 1/0691/22, which dealt with the
economic aspects of emigration of university graduates in
medical disciplines in terms of the sustainability of
healthcare institutions staffing in Slovak Republic.

The first part of the questionnaire was focused on the
basic characteristics of the respondents and on information
regarding the health facilities where they worked. The
second part was dealing with the respondents' satisfaction
ratings with the staff management processes in hospitals.
The questionnaires were distributed online through the
Google Forms platform and were addressed directly, by
reaching out to hospital management. The sample of
respondents consisted of 212 doctors and 752 nurses.

To process the results the method of correspondence
analysis was used. This statistical method is used to
analyze the relationships among data categorical variables.
Its use is appropriate when analyzing responses from
questionnaire surveys and other types of data, where the
variables have categorical or nominal distributions. To
confirm the results of correspondence analysis data, there
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is a correspondence map serving as a visual representation
of the results. The correspondence map contains the
variables that have been analyzed and are displayed as
points in graphical space. The distance between the
variables (points) on the map determines the tightness of
the relationship of the points. The closer the variables are
on the correspondence map, the tighter their relationship
is. The STATISTICA program was used to analyze the
data.

Results

Based on the defined main objective, which is to
investigate the bureaucratic burden of nurses and
physicians in terms of digitalization of work in health care
institutions as a prerequisite for the development of a
modern society based on smart technologies, the

correspondence analysis was used to assess how selected
background characteristics of respondents influence their
satisfaction with work factors such as bureaucratic burden
and data digitalization. The selected background
characteristics of physicians include their successful
completion of attestation (specialty) training. We were
also focused on the basic identifying characteristics of
nurses, specifically their level of educational achieved.

The analysis of bureaucratic burden and digitization of
nurses' work in healthcare institutions in Slovakia

In the first part, the relationships between bureaucratic
burden and nurses' educational achieved are to be
analyzed. The nursing profession is closely linked to the
bureaucratic procedures they have to follow, which result
from the work tasks related to this job position (Tab.1).

Table 1. Relative frequencies of nurses' responses to the analysis of education and bureaucratic burden

Percentage of total (nurses_Data)
Variables in rows: education(3)
Variables in columns: bureaucracy(5)

1 2 3 4 5 Total
1 10,94793 12,41656 5,87450 1,735648 0,400534 31,3752
2 8,94526 8,67824 4,80641 2,269693 0,133511 24,8331
3 16,42190 17,22296 7,74366 1,735648 0,667557 43,7917
Total 36,31509 38,31776 18,42457 5,740988 1,201602 100,0000

* Variables in rows (level of education achieved): 1 - secondary vocational education; 2 - higher education/university
degree - Bc.; 3 — higher education/university degree - Master. Variables in columns (bureaucratic burden) 1 - completely
dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor dissatisfied; 4 - rather satisfied; 5 - completely satisfied.

Source: Author's processing by STATISTICA outputs, 2023

The resulting x 2 test value is 7.73849 at a freedom
degree number df=8 (p=0.4594). This shows that there is
no significant relationship between the level of education
achieved of nurses and bureaucratic burden at the selected
significance level of a=5%.

However, regarding the percentage distribution, the
level of bureaucratic burden is distributed according to the
nurses' education achieved as follows: nurses with the
highest education level (higher education level (HE)
Master) - are the most dissatisfied with the bureaucratic
burden. After summing the percentage data of the rating
within completely dissatisfied and rather dissatisfied is
33.6%. For nurses with HE level 1 (Bc.) education, 17.6%
are dissatisfied with bureaucracy. Nurses with secondary
level of education total 23.4% are dissatisfied with
bureaucracy; 74.6% of the total respondents expressed
dissatisfaction of nurses with bureaucratic burden at work.

The correspondence map (Fig. 1) signifies the
strongest relationship for the level of dissatisfaction with
bureaucracy and HE level 1l Master degree, as well as
secondary education and the variable rather not (rather
dissatisfied) with bureaucratic burden. The scores that
indicate both satisfaction but also indecision in
determining satisfaction with this factor of work have the
biggest distance from the scores of education levels
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indicating that there is the weakest relationship among
these variables.

The rationale for this perception is the fact that nurses
who achieved HE | (Bc.) were full-time students of
bachelor's degree programs in nursing who, after
completing their education, entered the labor market and
were employed as nurses in health care institutions and
pursued next studies in an part time form. They have been
employed for a short period of time and therefore their
perception of the bureaucratic burden at work is less
intense than that of nurses with a secondary vocational
education who have been working in the system for
decades, as well as nurses with a university degree 1l
Master. These two categories have been in the health
system longer and therefore perceive the changes more
intensely.

Eliminating elements of bureaucracy in healthcare and
supporting nurses by digitizing their work is a priority for
modernizing the sector. The use of electronic health
records, e-prescribing, electronic systems for managing
and scheduling work services, health apps. Selected
examples show that digitization in different countries is
helping nurses to facilitate their work, reduce bureaucracy
and deliver quality care to patients more efficiently using
new technological approaches.
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Fig. 1. Correspondence map to analyze the nurses' education and the bureaucratic burden level
Source: Author's processing by STATISTICA outputs, 2023

Table 2. Relative frequencies of nurses' responses to the analysis of education and digitalization of work

Percentage of total (nurses_Data)
Variables in rows: education(3)
Variables in columns: digitalization of work (5)

1 2 3 4 5 Total
1 3,60481 5,60748 9,74633 8,27770 4,13885 31,3752
2 4,00534 6,00801 6,14152 5,74099 2,93725 24,8331
3 5,60748 8,41121 10,94793 14,15220 4,67290 43,7917
Total 13,21762 20,02670 26,83578 28,17089 11,74900 100,0000

* Variables in rows (level of education achieved): 1 - secondary vocational education; 2 - higher

education/university degree - Bc.; 3 — higher education/university degree - Master. Variables in columns (digitization of
work) 1 - completely dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor dissatisfied; 4 - rather satisfied; 5 -
completely satisfied.
Source: Author's processing by STATISTICA outputs, 2023

The resulting y 2 test value is 11.0132 at a freedom
degree number df=8 (p=0.2010). This shows that there is
no significant relationship between nurses' level of
education achieved and their job satisfaction with
digitization at the selected significance level a=5%.

In percentage comparison, it can be observed that the
highest level of satisfaction with the digitization of work
is among nurses with the highest educational degree,
namely 18.8%. 39.9% of the total respondents are rather
satisfied and completely dissatisfied after summing the
percentage data. As many as 26.8% of the total number are
unable to express their level of satisfaction with
digitization of work. 33.3% are dissatisfied with the
digitization of work for nurses (Tab. 2).
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In Fig. 2, it can be observed the following relationships
of variables: respondents with a secondary vocational
education have the strongest relationship with an
indecision attitude towards job satisfaction with
digitization. Quite strong relationship this variable has
with complete satisfaction. Also, a strong relationship can
be identified for university-educated level | nurses (Bc.)
with dissatisfaction with digitization of work. Respondents
with [Il. education degree (Master) has the strongest
relationship with the variable: rather satisfied with the
digitization of nurses' work.
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Fig. 2. Correspondence map to analyze the education and the digitization of nurses' work
Source: Author's processing by STATISTICA outputs, 2023

Table 3. Relative frequencies of nurses' responses to the analysis of bureaucratic burden and the digitization of work

Percentage of total (nurses_Data)

Variables in rows: bureaucracy (5)

Variables in columns: digitalization of work (5)

1 2 3 4 5 Total
1 8,81175 7,20961 8,27770 9,07877 2,93725 36,3151
2 3,33778 9,21228 11,34846 11,08144 3,33778 38,3178
3 0,93458 2,40320 6,40854 6,00801 2,67023 18,4246
4 0,13351 1,06809 0,80107 2,00267 1,73565 5,7410
5 0,00000 0,13351 0,00000 0,00000 1,06809 1,2016
Total 13,21762 20,02670 26,83578 28,17089 11,74900 100,0000

* Variables in rows (bureaucratic burden): 1 - secondary vocational education; 2 - higher education/university
degree - Bc.; 3 — higher education/university degree - Master. Variables in columns (digitization of work) 1 -
completely dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor dissatisfied; 4 - rather satisfied; 5 - completely

The resulting value of x 2 test is 127.924 at the freedom

satisfied.

Source: Author's processing by STATISTICA outputs, 2023

contrast to the bureaucratic burden,

which

is not

degree number df=16 (p=0.000). Hence, there is a
significant relationship between bureaucratic burden and
digitization of work at the selected significance level o =
5%.

Of the total respondents, as many as 39.9% of nurses
are rather satisfied with the digitization of work. In terms
of the number of respondents it can be considered a
positive aspect. However, the bureaucratic burden of
nurses is proving to be a real problem. This is evident from
the results where the percentage is 74.64% after adding the
variables (rather dissatisfied and completely dissatisfied).
The results of the analysis point out to the fact that
satisfaction with digitization is higher among nurses in
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significantly eliminated according to the data.

The correspondence map (Fig. 3) shows the following
relationships: based on the distribution of points on the
map, nurses are dissatisfied with the digitization of work,
but they are more dissatisfied with the bureaucratic burden
that should be eliminated through digitization and
computerization.  Nurses  perceive  development
opportunities in the use of modern technologies in other
sectors or in foreign health care institutions, but in
Slovakia they perceive the absence and insufficient
implementation of new technologies in the field of health.
Examples of countries that are successfully managing
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digitization and modernization of healthcare sector are the
Baltic States such as Estonia and Lithuania.
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Fig. 3. Correspondence map to analyze the job satisfaction factors of nurses - digitization of work and the
bureaucratic burden
Source: Author's processing by STATISTICA outputs, 2023

Case Evaluation: Correspondence analysis did not
show a significant relationship when examining the
relationship between education achieved and satisfaction
with bureaucratic burden. However, the correspondence
map depicted relationships of variables that are related. In
case of examining the relationships of education achieved
and satisfaction with digitization of work, the
correspondence analysis did not show a significant
relationship. The correspondence map shows the strength
of the relationships among the variables. A significant
relationship was determined by correspondence analysis of
the following relationships: bureaucratic burden and
digitization of nurses' work. The results clearly show that
the satisfaction of digitalization is at a relatively adequate
level, in contrast to the bureaucratic burden, which cannot
be removed from the health system even after the
application of modern technology in the form of
digitalization.

It can be assumed that the digitization of work has not
completely removed massive elements of bureaucratic
burden. In healthcare, the process, conceptualized as the
use of information and communication technologies to
support clinical practice, has been developed more slowly
than in other economic sectors (Neumann, et al., 2021). A
major challenge for healthcare delivery is maintaining or
restoring health with limited financial resources and a
growing shortage of healthcare personnel. In this context,
digital transformation should encompass aspects of
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healthcare and help to improve and streamline the work of
healthcare professionals (Diebel-Fischer 2022).

In particular, the ability to apply new working methods
through digitization should help to simplify and modernize
work. It is evident from the respondents’ answers that
digitization should facilitate their work and speed up the
various processes of information distribution. On the
contrary, bureaucracy unnecessarily burdens nurses,
where their attention should rather be paid to patients. In
this respect, it can be argued that the level of digitization
has not yet been fully embedded in healthcare system;
hence their dissatisfaction. However, the level of
satisfaction with the digitization of work is higher, in
contrast to the bureaucratic burden, which is perceived
very negatively.

The dependent variables level analysis: bureaucratic
burden, digitalization of data and specialty level of doctors

The second important group for examining the
relationships is doctors. As with nurses, adherence to
administrative procedures is essential for doctors due to
the nature of their work. Therefore, in this section, we will
examine the variables: doctors' specialty in relation to
bureaucratic burden and digitalization of work.
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Table 4. Relative frequencies of doctors' responses to the analysis of specialty and bureaucratic burden

Percentage of total (nurses_Data)
Variables in rows; specialty (2)
Variables in columns: bureaucracy (5)

1 2 3 4 5 Total
1 8,05687 8,53081 2,84360 1,895735 0,473934 21,8009
2 30,80569 27,48815 17,06161 2,369668 0,473934 78,1991
Total 38,86256 36,01896 19,90521 4,265403 0,947867 100,0000

* Variables in rows (speciality): 1 - without speciality; 2 - with speciality. Variables in columns (bureaucratic
burden): 1 - completely dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor dissatisfied; 4 - rather satisfied; 5 -
completely satisfied.

Source: Author's processing by STATISTICA outputs, 2023

The y 2 value of the test is 5.24417 at the freedom
degree number df=4 (p=0.2632). The results of the
correspondence analysis indicate that there is no
significant relationship between the variables at the chosen
significance level a=5%.

Doctors with a specialty are significantly dissatisfied
with bureaucratic burden. In the current era of staff
shortages in healthcare sector, it is important for health

professionals to facilitate and simplify work processes.
This statement is confirmed by the percentage of
dissatisfaction with bureaucratic burden. As many as
58.3% of the respondents with specialty are rather
dissatisfied and completely dissatisfied with the selected
factor (Tab. 4).

Table 5. Relative frequencies of doctors' responses to the analysis of specialty and digitalization of work

Percentage of total (table_doctors)
Variables in rows: specialty (2)
Variables in columns: digitalization (5)

1 2 3 4 5 Total
1 2,84360 5,68720 9,95261 2,84360 0,473934 21,8009
2 9,47867 13,74408 31,27962 18,00948 5,687204 78,1991
Total 12,32227 19,43128 41,23223 20,85308 6,161137 100,0000

* Variables in rows (specialty): 1 - without specialty; 2 - with specialty. Variables in columns (digitization of work):
1 - completely dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor dissatisfied; 4 - rather satisfied; 5 - completely
satisfied.
Source: Author's processing by STATISTICA outputs, 2023

The result of the x 2 test is 4.88291 at the freedom
degree number df=4 (p=0.2995). The results of the
correspondence analysis show that there is no significant
relationship between the variables at the chosen
significance level 0=5%.

Doctors with a specialty are significantly more
satisfied with the digitization of work compared to doctors
without a specialty. A total of 23.7% of doctors with
specialty are satisfied with the digitalization of work.
However, 31.6% of the total respondents are rather
dissatisfied and completely dissatisfied with digitization of
work. 41.2% cannot express an opinion on satisfaction
with digitization of work and 27% of the total respondents
are rather satisfied and completely satisfied with
digitization (Tab. 5).
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The value of the 2 test result is 44.6364 at the freedom
degree number df=16 (p=0.0002). The results of the
correspondence analysis show that there is a significant
relationship between the variables at the chosen
significance level of a=5%.

The results of the correspondence analysis show that
27.01% of the doctors are rather satisfied and completely
satisfied with the digitization in healthcare facilities. We
can observe negative attitudes in the evaluation within the
level of bureaucratic burden. As many as 74.88% of the
total number of doctors being surveyed are significantly
dissatisfied with the selected factor of work (Tab. 6).
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Table 6. Relative frequencies of doctors' responses to the analysis of bureaucratic burden and digitization of work

Percentage of total (table_doctors)
Variables in rows: digitalization (5)
Variables in columns: bureaucracy (5)
1 2 3 4 5 Total
1 9,95261 0,94787 1,42180 0,00000 0,00000 12,3223
2 9,95261 5,21327 2,84360 0,947867 0,473934 19,4313
3 12,79261 17,26161 10,42654 0,947867 0,00000 41,2322
4 4,73934 10,42654 3,79147 1,895735 0,00000 20,8531
5 1,42180 2,36967 1,42180 0,473934 0,473934 6,1611
Total 38,86256 36,01896 19,90521 4,265403 0,947861 100,0000

* Variables in rows (digitization of work): 1 - completely dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor
dissatisfied; 4 - rather satisfied; 5 - completely satisfied. Variables in columns (bureaucratic burden): 1 - completely
dissatisfied; 2 - rather dissatisfied; 3 - neither satisfied nor dissatisfied; 4 - rather satisfied; 5 - completely satisfied.

Source: Author's processing by STATISTICA outputs, 2023
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Fig. 4. Correspondence map to the analysis of doctors' job satisfaction factors - digitalization of work and
bureaucratic burden
Source: Author's processing by STATISTICA outputs, 2023

Correspondence analysis (Fig. 4) shows the following
relationships: based on the distribution of points on the
map, doctors are more satisfied with the digitization of
work, but they are more dissatisfied with the bureaucratic
burden, which has a negative effect on the performance of
doctors. The closest relationship was found in these
aspects. The correspondence map confirms the results of
the correspondence analysis, which shows that relatively
respondents are satisfied with digitization, but the
bureaucratic burden can be perceived from their
statements as a hindrance to the performance of the
medical profession. In particular, the biggest problem of
administrative tasks lies in the time frame and inefficient
management of documentation.
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Discussion

Correspondence analysis did not show a significant
relationship when examining the relationship between
physicians' specialty and satisfaction with bureaucratic
burden. In case of examining specialty of doctors and
satisfaction with digitization of work, the correspondence
analysis did not show a significant relationship. The
correspondence map shows the strength of the
relationships between the variables namely: the factors
that influence satisfaction with the report. However, the
correspondence map depicted the relationships of
variables that are related to each other. Overall, it can be
summed up that doctors with specialty show more
satisfaction with digitalization of work compared to
bureaucracy. However, dissatisfaction with bureaucratic
burden should highlight the need to reduce administrative
burden and improve working conditions for these
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healthcare professionals. A significant relationship among
the variables was demonstrated by correspondence
analysis when comparing the variables: bureaucratic
burden and digitization of work of doctors. The results of
the analyses point out to the fact that, as in case of nurses,
the expansion and application of new technologies is
absent in case of doctors. New technologies and the
digitalization of work in medical practice bring them a
number of advantages. Some of the benefits of digitization
are described in their publications as follows:

Kuhn, Jungmann (2018) state that the increasing
digitization of our livelihood is changing the medical
profession. Various modern digital technologies are now
used in medical practice and research, especially at the
doctor-patient and doctor-physician level. According to
research by Gowda and team of authors (2020),
administrative burdens, including documentation and
order entry, are the main factors of doctors” burnout,
consuming about 50% of doctors' time. Even nurses spend
about half of their time fulfilling documentation
requirements. Digitization of doctors' work can have other
benefits such as: faster and more accurate diagnosis
proposed.

In healthcare, digitization is present in a variety of
areas, with a focus on cost savings and improving quality
of care. Digitization brings new opportunities thanks to
increasing access to data, the power of computers and
advances in machine learning. Help can be found in
disease diagnosis, automated surgery, patient monitoring
and scientific research. New technologies are transforming
the practice of medicine and expanding the possibilities of
medical practice (Seztra, Fosch-Villaronga, 2021). In
healthcare, technological innovation includes all products
and services aimed at improving medical services,
reducing costs, and streamlining procedures to prevent,
diagnose, treat, and recover patients (Kulkov, et al., 2023).
A study conducted to investigate the satisfaction of doctors
and nurses with the level of digitization achieved indicates
that the relationship between the level of education of
nurses and their satisfaction with the bureaucratic burden
and digitization of work is not significant. Although nurses
with more education showed bigger satisfaction with
digitization, bureaucracy is a significant and mainly
unfavorable factor for healthcare workers, as well as for
doctors. To improve the situation, administrative
procedures need to be improved and digital technologies
need to be effectively integrated for real modernization
and better patient care in terms of limited resources in
healthcare sector. A significant relationship emerged in
both cases regarding the job factors satisfaction analysis
(bureaucratic burden and digitization of work), for both
doctors and nurses. These relationships indicate the same
preferences and level of satisfaction with the selected
factors. The excessive bureaucratic burden of both nurses
and doctors negatively affects their attitudes towards
practicing the profession. Rather positive feedback from
respondents can be observed with digitization. The biggest
problem of Slovak healthcare institutions in the field of
modernization is the inability to limit bureaucratization
and inadequate administration. Proper implementation and
application of digital tools should help to remove this
burden.
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Conclusions

The conducted study highlighted the significance of
digital transformation in healthcare sector, pointing out to
the reality of the impact on various aspects of medical
practice. These claims are supported by conducted
research, the results of which demonstrate that digitization
can improve the speed and accuracy of diagnosis, which is
a critical factor for providing optimal care to patients.
However, despite these positive benefits of digitization,
the administrative burden in healthcare remains a
significant problem.

The findings of the study for both groups of health
professionals surveyed show dissatisfaction with the
significant bureaucratic burden. On the contrary, the
gradual incorporation of digitization of work is bringing
about a modernization effect and faster data availability.
Recommendations based on the results of the study are as
follows:

1. To reduce administrative elements and increase
automation and digitization of tasks to free up doctors' and
nurses' time,

2. To increase the integration of digital tools into
medical and nursing practice. Digital tools should be
designed to make healthcare professionals' jobs easier and
to increase efficiency in care,

3. To monitor the level of satisfaction with working
conditions, where healthcare facilities would be better able
to get feedback from healthcare workers, where their
ability to use and operate digital tools should also be
increased. The feedback should also contribute to the
question of the ability to manage digital tools and other
investment opportunities.

Research limitations:

The following limitations have emerged when
processing the questionnaire survey data:

Sample of respondents (doctors - 212 and nurses -
752): the survey sample size might affect the
representativeness of the results.

Distribution of questionnaires and the period of data
collection: the level of openness and honesty of the
respondents may affect the results and their timeliness. The
questionnaire was distributed from April 2022 to
November 2022, the length of the period might affect the
relevance and currency of the information obtained. The
time period might affect the quantity and quality of
information obtained.

To process the results, it is crucial to consider all
factors that might shape their relevance when interpreting
the results.

Acknowledgment

This paper was supported by the Slovak Ministry of
Education’s grant agency - Slovak Research and
Development Agency: ,,Personnel management processes
set-up in hospitals and their impact on the migration of
physicians and nurses to work abroad®. Project registration
number: [Reg. No.: APVV-19-0579].

This paper was supported by the Slovak Ministry of
Education’s Scientific grant agency VEGA: “Smart
solutions and their impact on the socio-economic
development of regions in terms of Agenda 2030”. Project
registration number: [Reg. No.: 1/0396/23].



Magdaléna Tupa, Marcel Kordos, Veronika Mozolova

References

Alabdali, S. A., Pileggi, S. F. and Cetindamar, D. (2023). Influential
Factors, Enablers, and Barriers to Adopting Smart Technology in
Rural Regions: A Literature Review, Sustainability, 15 (10), 7908.
https://doi.org/10.3390/su15107908.

Badidi, E. (2022). Edge Al and Blockchain for Smart Sustainable Cities:
Promise and Potential.  Sustainability 14 (13), 7609.
https://doi.org/10.3390/su14137609.

Bowen, K. J., Nabreesa M., Dickin, S., Dzebo, A. and Ebikeme, Ch.
(2021). Health Synergies across International Sustainability and
Development Agendas: Pathways to Strengthen National Action.
International Journal of Environmental Research and Public Health,
18 (4), 1664. https://doi.org/10.3390/ijerph18041664.

Diebel-Fischer, H., Alexis Fritz, A., Mandry, Ch., Proft, I., and Schuster,
J. (2021). Digitalisierung im Gesundheitswesen. Anthropologische
und ethische Herausforderungen der Mensch-Maschine-Interaktion:
Jahrbuch fiir Moraltheologie, 129-31.
https://doi.org/10.1007/s00481-021-00680-9.

Gowda, N. R., Kumar, A., Sanjay K. A. and Vikas, H. (2020). The
Information Imperative: To Study the Impact of Informational
Discontinuity on Clinical Decision Making among Doctors. BMC
Medical Informatics and Decision Making, 20 (1), 175.
https://doi.org/10.1186/s12911-020-01190-2.

Hashem, 1., Abaker T., Afgun Usmani R. S., Almutairi M. S., Ashraf, O.
I, Abubakar Z., Faiz A., Saadat M. A. and Haruna Ch. (2023). Urban
Computing for Sustainable Smart Cities: Recent Advances,
Taxonomy, and Open Research Challenges. Sustainability, 15 (5),
3916. https://doi.org/10.3390/su15053916.

Christie, G. P., and Ratzan, S. C. (2019). Beyond the bench and bedside:
Health literacy is fundamental to sustainable health and
development. Information Services & Use, 39 (1-2), 79-92.
https://doi.org/10.3233/1SU-180037.

Karal, F. S. and Ayberk S. (2023). A Systematic Literature Review:
Setting a Basis for Smart and Sustainable City Performance
Measurement. Sustainable Development, 5d.2693.
https://doi.org/10.1002/sd.2693.

Kashyap, V., Kumar, A., Kumar, Aj. and Yu-Chen Hu. (2022). A
Systematic Survey on Fog and IoT Driven Healthcare: Open
Challenges and Research Issues. Electronics, 11 (17), 2668.
https://doi.org/10.3390/electronics11172668.

Ksibi, A, Halima M., Manel A., Almugren, L., Algahtani, M. S. Mohd,
D. A., Sharma, A. and Sakli H. (2023). Secure and Fast Emergency
Road Healthcare Service Based on Blockchain Technology for Smart
Cities. Sustainability, 15 @), 5748.
https://doi.org/10.3390/su15075748

Kréméry, S., Papulova, Z. (2020). Vyzvy v zdravotnictve suvisiace s
nastupom 4. priemyselnej revolucie. Dni Studentov manazmentu a
ekonomie, 50-60.
https://mww.fm.uniba.sk/fileadmin/fm/Aktualne/Konferencia_2020
/Zbornik_Konferencia_2020.pdf#page=51

Kuhn, S, and F. Jungmann. (2018). Medizin im digitalen Zeitalter:
Telemedizin in der studentischen Lehre. Der Radiologe, 58 (3), 236—
40. https://doi.org/10.1007/s00117-017-0351-7.

RECEIVED: 02 January 2024

ACCEPTED: 25 January 2024

Kumar, M. and Satish Ch. (2020). A Secure and Efficient Cloud-Centric
Internet-of-Medical-Things-Enabled Smart Healthcare System With
Public Verifiability. IEEE Internet of Things Journal, 7 (10), 10650~
59. https://doi.org/10.1109/J10T.2020.3006523.

Kulkov, 1., lvanova-Gongne, M, Bertello, A., Makkonen, H., Kulkova,
J., Rohrbeck, R. and Ferraris, A. (2023). Technology
Entrepreneurship in Healthcare: Challenges and Opportunities for
Value Creation. Journal of Innovation & Knowledge, 8 (2), 100365.
https://doi.org/10.1016/j.jik.2023.100365.

Liu, Zhengrong, and Jianping Wu. (2023). A Review of the Theory and
Practice of Smart City Construction in China. Sustainability 15 (9),
7161. https://doi.org/10.3390/su15097161.

Martinkiené, J., Valackiené A. and Vaiksnoras M. (2021). Leadership
through Empowerment of Human Resources during the Pandemics.
Vadyba Journal of Management, 37 (2), 45-54

Mura, L., Barcziova, A., Balintova, M., Jenei, S., Molnar, S. and Szalai,
M. S. (2022). The Effects of The Covid-19 Pandemic on
Unemployment in Slovakia and Hungary. Vadyba Journal of
Management, 38 (1), 25-36.

Myeong, Seunghwan, Jaehyun Park, a Minhyung L. (2022). Research
Models and Methodologies on the Smart City: A Systematic
Literature Review. Sustainability 14 3), 1687.
https://doi.org/10.3390/su14031687.

Neumann, M., Fehring, L., Kinscher, K., Truebel, H., Dahlhausen, F.,
Ehlers, J.P., Mondritzki, T. and Boehme, Ph. (2021). Perspective of
German Medical Faculties on Digitization in the Healthcare Sector
and Its Influence on the Curriculum.
https://doi.org/10.3205/ZMA001520.

Onesimu, J. A, Karthikeyan, J. and Sei, Y. (2021). An Efficient
Clustering-Based Anonymization Scheme for Privacy-Preserving
Data Collection in loT Based Healthcare Services. Peer-to-Peer
Networking and Applications, 14 3), 1629-49.
https://doi.org/10.1007/s12083-021-01077-7.

Setra, H. Skaug, and Fosch-Villaronga, E. (2021). Healthcare
Digitalisation and the Changing Nature of Work and Society.
Healthcare, 9 (8), 1007. https://doi.org/10.3390/healthcare9081007.

Samarakkody, A., Amaratunga, D. and Haigh, R. (2022). Characterising
Smartness to Make Smart Cities Resilient. Sustainability, 14 (19),
12716. https://doi.org/10.3390/su141912716.

Sharif, Reem Al, and Pokharel, Sh. (2022). Smart City Dimensions and
Associated Risks: Review of Literature. Sustainable Cities and
Society, 77, 103542. https://doi.org/10.1016/j.5¢s.2021.103542.

Tripathy, S. S., Agbotiname L. I., Mamata R., Tripathy, N., Bebortta, S.,
Cheng-Chi L., Chen, Te-Yu., Ojo, St., Isabona, J. and Kumar Pani,
S. (2022). A Novel Edge-Computing-Based Framework for an
Intelligent Smart Healthcare System in Smart Cities. Sustainability
15, n. 1 735. https://doi.org/10.3390/su15010735.

Tupa, M, Masarova, T, Karbach, R (2020). Implementation of industry
4.0 elements in healthcare SR. The Impact of Industry 4.0 on Job
Creation 2020, pp. 477-487.

https://fsev.tnuni.sk/konferencia2020/Zbornik.pdf.

PUBLISHED: 26 February 2024

Magdaléna Tupa, Philosophiae Doctor, Associate Professor at Alexander Dub¢ek University of Trencin, Slovakia, Faculty of Social-
Economic Relations, Head of Department of Personnel management and Human resources. Fields of scientific interest: labor migration,
personnel management, human resources management, Industry 4.0. Address: Studentska 3, 91150 Trenéin, Slovakia. Phone: +421-
32-7400440. E-mail: magdalena.tupa@tnuni.sk. ORCID ID: 0000-0003-4532-2292.

Marcel Kordos, Philosophiae Doctor, Associate Professor at Alexander Dub¢ek University of Tren¢in, Slovakia, Faculty of Social-
Economic Relations, Department of Public Administration and Regional Development. Graduated from University of Economics in
Bratislava, Slovakia (Master, PhD.). Author of more than 150 scientific publications, published domestically and abroad (Czech
Republic, Germany, Lithuania, Russia). Completed professional internships and lecturing stays at University of Alicante, Polytechnic
University of Valencia, Plekhanov Russian University of Economics. Fields of scientific interest: international economic relations,
international economics, world economy global issues, Industry 4.0, economic integration processes in European Communities, US
and EU foreign trade strategies and their mutual trade relations. Address: Studentska 3, 91150 Tren¢in, Slovakia. Phone: +421-32-
7400470. E-mail: marcel.kordos@tnuni.sk. ORCID ID: 0000-0002-1833-7096; Researcher ID: P-4568-2018.

Veronika Mozolova, PhD student at Alexander Dub¢ek University of Trenéin, Slovakia, Faculty of Social-Economic Relations,
Department of Personnel management and human resources. Fields of scientific interest: labor migration, personnel management,
human resources management, public relations. Address: Studentska 3, 91150 Tren¢in, Slovakia. Phone: +421-91-1272231. E-mail:

veronika.mozolova@tnuni.sk. ORCID ID: 0009-0002-2326-1425.



