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Abstract: This study analyzes the current status of the digitalization of the Romanian Health System
(RHS). Data were collected from 135 active public and private health professionals using an online
questionnaire with 102 items. The results of the analysis show that, if the qualification level and the
experience of managers are high, seniority in management positions is an essential factor in the adop-
tion of digital technologies, the digitalization of health services increases the efficiency and quality of
medical and management services, and the success of the implementation of digital technologies is
conditioned by the harmonization of a variety of factors because there are differences between the
public and private sectors in terms of the economic efficiency determined by the adoption of digital
technologies. There are also differences in the implementation of digital technologies between the
national and worldwide levels, there are specific technologies that positively influence managerial
performance, and the innovation process is conditioned by the management level. Because Romanian
health service managers are updated with new technologies, they can ensure the implementation of
digital technologies, considering that economic efficiency and managerial performance are directly
related to the level of adoption and the type of technologies implemented.

Keywords: digital transformation; e-health; digital technologies; digital health; health information
system; smart healthcare management; digital economy

1. Introduction

The global digital transformation process finds the Romanian Health System (RHS)
facing multiple challenges: structural reform, under-financing health, insufficient staff,
deficient and outdated infrastructure, a lack of population trust, and many others [1,2].

After the fall of the communist regime in December 1989, RHS experienced a transition
from the Semashko model to the Bismark model, with some influences from the Beveridge
and Semaschko models [3,4]; the characteristics of these systems can be seen in Table 1.

Currently, RHS provides universal health coverage, with public and private providers,
family doctors providing primary care, and hospitals and specialized centers providing
secondary and tertiary care. The total health expenditure in 2021 was 1663 EUR per capita,
representing the lowest rate in the European Union (EU) [1,5].

Romanian patients consider the main problems facing RHS to be the low quality of
medical care, the overworking of employees, the cost of access to treatment, bureaucracy,
waiting time, or insufficient staff [2]. RHS registers a health index score of 73 out of 100,
considering a variety of indicators [6].

Data provided by the National Institute of Statistics show us that 293,710 people make
up the medical staff working in 65,942 health units, with the following distribution: 1 family
medicine office to an average number of 1823 inhabitants, one pharmacy to 1926 inhabitants,
one independent specialized medical office to 1386 inhabitants, one independent dental
office to 1165 inhabitants/unit, 351 hospitals and health facilities with more than 100 beds
(extensive medical facilities), and 269 with fewer than 50 beds (small medical facilities) [7].
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Table 1. Comparison of Semashko, Bismarck, and Beveridge models according to provision and
funding (source: adapted from [3,4]).

Model Provision Funding

Semashko
The government predominantly provides healthcare,
owning and operating facilities, with healthcare
workers as state employees.

This state-funded model provides free healthcare services to
all citizens through general taxation, promoting inclusivity
and universality.

Bismarck
Healthcare is provided via a mix of public and
private entities, with both publicly and privately
owned hospitals and clinics.

Funded by social insurance contributions from employers
and employees, this model uses non-profit organizations to
manage funds and ensure universal coverage, regulated by
the government.

Beveridge
The state primarily provides healthcare, with most
facilities publicly owned and workers either
government employees or contractors.

Government-funded through general taxation, this model
offers free healthcare at the point of use for all citizens, with
the government as the single payer, ensuring equitable
access to healthcare.

In this work, our goal is to provide a detailed analysis of the current state of digitaliza-
tion in the Romanian Health System (RHS). Drawing on data from 135 public and private
health professionals, collected via a 102-item online questionnaire, we conducted a cross-
sectional study to evaluate how digitalization can improve the managerial performance of
health services. We believe these findings offer valuable insights and a realistic perspective
on the digitalization of the RHS, as reflected in the responses of active health professionals.

This paper is structured according to the following sections: Section 2—regarding con-
cepts such as smart hospital management, digital economy efficiency, digital technologies
and innovation processes, or the health information system; Section 3—which describes the
study’s objectives and research questions, hypotheses, instruments and investigation tools,
the population, and the respondents; and Section 4—analytical, statistical, and descriptive
results and hypotheses testing and validation, followed by discussions and conclusions.

2. Related Works

There is a gap in exploring recent innovations in digital health that have not been
fully integrated or studied in the specific context of health services management. The topic
addressed is particularly important while RHS faces major challenges related to efficiency,
accessibility, and quality, and digital technologies offer promising solutions for optimizing
these aspects.

2.1. Smart Hospital Management

First, we analyzed the smart hospital (SH) concept, which can be viewed from aca-
demic and industrial perspectives. SH is described by a multitude of characteristics that
can be grouped into the following broad categories: technology, services, and goals. SH im-
plementation implies setting clear objectives and reaching the maximum potential of smart
technology and not just digitalizing the existing environment with partial exploitation of
technologies [8].

Building information modeling (BIM) digitally represents the physical and functional
characteristics of hospital and health facility buildings, aiding in real-time decision-making
for operational parameters [9]. There is a growing need to assess and prioritize the most
advantageous BIM applications for facility management [10]. Smart management aims to
integrate medical resources, support management decisions, and enhance management
efficiency [11].

The smart hospital management (SHM) concept develops proportionally to the emer-
gence of new technologies and knowledge management, and it is an essential component
of Healthcare 4.0. SHM is based on integrating several technologies, such as IoT, AI,
cyber–physical systems, or management information systems [12].
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The smart hospital management system (HMS) represents a solution for streamlining
the administrative process and achieving high standards of patient care. The development
and implementation of HMS are researchers’ concerns. The system integrates modules
that help optimize hospital operations, prioritizing data security and compliance with
regulations [13].

In this context, the level of preparation of health service managers in Romania regard-
ing the adoption of digital technologies becomes a concern for us.

2.2. Digital Economy Efficiency

Increasing economic momentum and improving the efficient allocation of resources
have a positive role in the speed with which the digital economy (DE) develops. The evolu-
tion of the DE in public health applications requires increased attention to quantity and
quality. The efficiency of public health services did not experience a significant increase as
an effect of DE, even registering a reduction [14]. DE mediates the quality and performance
of government regulations, resulting in the digital transformation of public health services.
Thus, the ability to respond to public health crises such as the COVID-19 pandemic could
be strengthened [15].

The efficiency of public health services through digitalization requires an integrated
approach, including improved e-government practices, policies based on innovation and
adaptation, efficient management, and significant investments in digital technologies [16].

A Romanian study involving 423 accountants from the healthcare industry shows that
digital technologies in Industry 4.0 will enhance healthcare costing processes, requiring
adaptation and support from senior accountants for effective implementation [17].

Scalability, limited resources, regulations, and policies characterize the public/state
health sector. In comparison, the private sector is characterized by flexibility, the quality of
services, innovation, and personalization. The mode of operation, the resources, and the
objectives are the fundamental differences between the two sectors.

2.3. Digital Technologies and the Innovation Process

The digitalization of healthcare consists of adopting various approaches, concepts,
and technologies. Some have been studied and tested in the last decades, and others are
emerging. Some became more than necessary during the pandemic period [18], which
must be addressed through the development of clear national health policies, harmonized
systems of education, and the continuous training of specialists, especially managers of
health units, who should also know the policies of other countries regarding the mobility
of medical personnel [19].

The electronic health record (EHR) is a digital document that records and shares a
person’s official health data across institutions [20]. Its implementation requires strict policy
development and adherence to information management guidelines [21]. Telemedicine
enables remote connections between specialists and patients, addressing non-urgent issues
without face-to-face consultations [22,23]. As part of the e-health concept, telemedicine’s
applications are influenced by social factors, attitudes, and e-health literacy [24,25]. Wear-
able technologies collect and transmit patient data to healthcare providers for real-time
detection, tracking, and monitoring [26,27]. These technologies come in various forms and
have diverse potential applications [26].

Artificial intelligence (AI) simulates human intelligence to revolutionize patient care
and administrative processes, though its implementation poses ethical and workforce chal-
lenges [28,29]. Virtual reality (VR) and augmented reality (AR) offer interactive experiences
that improve medical communication and patient outcomes [30,31]. Integrating VR and
AR in immersive settings with mixed-reality headsets provides real-time access to critical
data for better decision-making [32]. Big Data, generated from various sources, strengthen
predictive systems and have amassed 2314 exabytes of information since the Mayo Clinic
EHR’s implementation [33,34].



Systems 2024, 12, 366 4 of 22

Mobile applications support health monitoring and data collection for healthcare
professionals, with significant usage during the pandemic and beyond [35,36]. Blockchain
technology ensures the secure exchange and integrity of patient data and clinical trials
through cryptographic techniques [37,38]. The Internet of Things (IoT) connects devices
and systems via embedded sensors and software, facilitating communication across a three-
layer architecture [39,40]. Voice search enhances patient access to medical information,
with potential dominance due to its convenience and ease of use [41,42]. Video marketing
presents healthcare services dynamically, aiding in patient education and professional
training [43]. Social networks enable interactions among healthcare providers, institu-
tions, patients, and the public, becoming essential tools in the digital transformation of
healthcare [44,45].

Three-dimensional printing creates three-dimensional objects for clinical care, includ-
ing implants, prostheses, anatomical models, and medical equipment [46]. Next-generation
sequencing (NGS) enables the simultaneous sequencing of billions of DNA fragments,
promising future advancements in genomics research with more portable platforms [47].
Nanotechnologies aid in accurate diagnosis through nanorobots that provide images of
disease sites within the body [48].

Digital transformation needs a commitment from central decision-makers and health
unit managers to promote interoperability and boost digital literacy among healthcare
providers and beneficiaries [49]. Assessing patients’ digital literacy is challenging without
standardized tools and staff training, particularly for nurses, who frequently interact with
patients [50].

Transitioning from traditional to digital medicine is challenging due to infrastructure,
financing, and restructuring issues. A major concern is redundancy in human resources
across practice levels. A positive attitude toward digital transformation is linked to indi-
viduals’ behavioral traits and innovative qualities. Additionally, this attitude positively
influences both the personal and social acceptance of digital transformation [51].

Successful innovation in healthcare demands a careful selection of technologies to
enhance medical and management performance, highlighting the process’s complexity and
need for expertise.

2.4. Health Information System

The Romanian National Health Strategy 2023–2030 highlights digitalization and in-
teroperability as key milestones for modernizing the health information system (HIS) [52].
Effective knowledge and information management heavily rely on strengthening HIS im-
plementation [53]. The three digital transformation priorities are secure access to personal
health data across the EU, standardized data infrastructure for personalized medicine, and
patient-centered care with digital tools [54].

The quality, accessibility, efficiency, and equity of healthcare can be positively influ-
enced by the adoption of digital technologies, a set of tools that provide opportunities
for discovering needs and providing quality care [55]. Opinions on technology adoption
rates vary, but healthcare professionals emphasize that technological development should
enhance administrative efficiency and practical medical care. They seek centralized control
with a patient-centered approach [56].

Other Romanian studies emphasize the importance of digital advancements in en-
hancing stability, profitability, and efficiency in the banking sector, for example. For organi-
zational management, adopting Industry 4.0 processes is crucial for boosting productivity,
innovation, and communication. Additionally, standardization and interoperability are
essential for seamless system integration, ensuring that organizations remain competitive
in the rapidly evolving digital landscape [57–59].

Interoperability is essential to fully realize the potential of digital medicine, as much
of today’s medical data is fragmented and incompatible, slowing progress in areas like
AI and big data. Standardized, interoperable health data would improve communication,
research, and international collaboration, fostering digital innovation. Achieving this
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demands collaboration between healthcare professionals, researchers, IT specialists, and
policymakers. In the long run, creating global standards for interoperability will build a
connected digital health infrastructure, turning medical data into valuable insights and
enhancing patient care globally [60].

However, an uncoordinated implementation of all the components that make up the
HIS can accentuate inequities in healthcare, further disadvantaging individuals or groups
with limited resources [61]. The HIS development considers the critical success factors
(CSFs), having a prospective orientation in their application and management at different
system levels [62].

The full potential of digital health innovations is hindered by inconsistent adoption
and sustainability, while increasing cyberattacks make patient data confidentiality a critical
challenge, requiring close collaboration between cybersecurity and digital transformation
teams [63].

We believe that for the effective implementation of a health information system (HIS) in
Romania, the synchronization and harmonization of the actions of the following institutions
is crucial, as presented in Figure 1.
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3. Methodology

The study was structured following a linear flow, as seen in Figure 2: study objec-
tive, research questions, hypotheses, a demonstration intended to support the research
questions, questionnaire items corresponding to each question and hypothesis, results,
and conclusions.
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The questionnaire items (Qs) to which the research questions and hypotheses relate,
as shown in the figure above, are as follows: Q4—practice sector, Q6—field of qualifi-
cation, Q7—level of education, Q8—management level, Q9—seniority in a management
position, Q10—opinion on certain statements, Q11—the importance of some factors that
condition the implementation of modern technologies, Q12—agreeing with some state-
ments, Q12.1—the economic efficiency and sustainability of a health system increased
using digital solutions, Q13–Q14—technologies indicated worldwide, Q15—the level of
technology implementation in Romania, Q16—increasing managerial efficiency and pro-
ductivity based on the integration of technologies, Q17—essential aspects in the digital
transformation process, Q18—the influence of some factors on managerial performance,
Q18.9—the innovation process, Q19—attendance at conferences and specific technology
events, and Q20—the order in which one would implement certain technologies.

We conducted research based on an online questionnaire, collecting data from a
single sample at a single time (cross-sectional study) to analyze the current state of RHS
digitalization, which facilitates an increase in managerial performance for health services.

3.1. Study Objectives and Research Questions

The objective of this study was to answer the following question: “What is the current
status of the Romanian Health System digitalization?” The following four questions were
derived from this question, and this study’s objectives represented the answers to them.
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Research Question 1 (RQ1). How receptive are health service managers to adopting digital
technologies in their units?

Research Question 2 (RQ2). What are the opinions and perceptions of specialists regarding
different aspects of adopting digital technologies?

Research Question 3 (RQ3). What digital technologies have specialists indicated to support
medical activity worldwide and in Romania?

Research Question 4 (RQ4). What technologies and factors influence managerial efficiency and
performance in health services?

3.2. Hypotheses

We proposed the following hypotheses for this study to support the research questions,
taking into account related papers or articles.

Medical and technology conferences are essential for professional development, offer-
ing direct exposure to new tools, practices, and theories. They facilitate networking with
experts, showcase cutting-edge technologies, and influence decision-making, particularly
among senior management, leading to the adoption of new practices and technologies at
healthcare institutions [64–66]. Therefore, the following hypothesis is proposed:

Hypothesis 1 (H1). There is a difference in updating with new technologies in a medical institution,
measured using the attendance at conferences and technology events, depending on the seniority of
the attendant’s management position.

Private healthcare institutions, driven by competition and the need for profitability,
often adopt digital solutions more swiftly and invest more heavily in these technologies
than public institutions, leading to greater cost efficiency and improved patient outcomes.
While facing significant funding and regulatory challenges, public-sector healthcare sys-
tems can benefit from digital advancements through strategic partnerships with private
entities [67,68]. Therefore, the following hypothesis is proposed:

Hypothesis 2 (H2). There is a difference in the economic efficiency induced by implementing
digital solutions for a healthcare system, depending on the type of property (private or state sector).

The adoption of innovation involves an organization integrating new advancements
into its core operations [69]. Making strategic decisions, allocating resources, and fos-
tering a culture of innovation are crucial factors for senior healthcare managers in their
perception of successful healthcare technology adoption. Their top-down influence ensures
that innovations are prioritized, funded, and implemented effectively, leading to better
integration and use of new health technologies [70,71]. Therefore, the following hypothesis
is proposed:

Hypothesis 3 (H3). There is a difference in the perception of the adoption of innovation in a medical
institution, depending on the level of the managers.

3.3. Instruments and Investigation Tools

The study was based on a questionnaire that contained 21 questions, with an average
completion time of approximately 24 min and the obligation to provide an answer for each
of the 102 items (except Q2 regarding the collection of email addresses to provide feedback),
determining, in our opinion, a high dropout rate during completion from potential respon-
dents. According to the type of questions and answers, the questionnaire was structured as
follows: Q1. Expression of consent to participate—unique answer. Q2. Open-text question
(optional)/email—open answer. Q3–Q9. Socio-demographic characteristics—unique an-
swer. Q10–Q18. Questions of opinion and perception—single—Likert scale (numerical inter-
vals and word scales), multiple, open answers. Q19 and Q21. Open-text questions—open,
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count answers. The questionnaire used the five-value Likert ordinal scale, with the asso-
ciated categories and ranks: “Very unimportant”/“Not at all”/“Strongly Disagree” (1);
“Unimportant”/“To a small extent”/“Disagree” (2); “Neutral” (3); “Important”/“To a great
extent”/“Agree” (4); and “Very important”/“Totally”/“Strongly Agree” (5); and numerical
scale was also used, in which 1 represents the lowest level, and five is the highest.

We tested the reliability of the main variables using Cronbach’s alpha coefficient,
which indicated whether the responses collected from the 135 respondents were consistent
between items. The values in Table 2 are above the recommendation of 0.70 [72], and the
values of 0.975, 0.963, 0.942, 0.888, and 0.862 demonstrate high internal consistency.

Table 2. Reliability statistics.

Variables Cronbach’s Alpha N of Items

The influence of some factors on managerial performance 0.975 12
The level of implementation of technologies 0.963 20

Increasing the efficiency and productivity of health services management 0.942 9
Essential factors for the implementation of technologies 0.888 5

Critical aspects of the digital transformation process 0.862 4
Perceptions and attitudes regarding the adoption of new technologies 0.728 6

3.4. Population and Sample Respondents

From the perspective of administrative–territorial organization, the following types
of units are distinguished in Romania: counties (41 in number), municipalities (urban
localities with a more significant number of inhabitants, the most important being the
municipality of Bucharest, the capital of the country), cities, communes, and villages [73].
In 2022, the distribution of healthcare facilities was as follows: 54,046 in urban areas and
11,896 in rural areas. Two-thirds of rural healthcare facilities are represented by family
medicine offices (35%), respectively, and by pharmacies (32%) [7].

We applied the voluntary sampling technique, usually used in medicine, with respon-
dents being included in the sample only to the extent that they absolutely answered all the
questions included in the statistical questionnaire. Data collection is usually a long-term op-
eration, a characteristic feature of research in the medical field [74]. There are 544 hospitals
operating in the RHS, each unit having a team of four managers (manager, medical director,
economic director, and care director), resulting in a number of 2200 managers. The sample
included 135 respondents, a small sample, characteristic of survey research in the medical
field compared to other fields [75], which resulted as shown in Figure 3, with a balanced
distribution of the development regions [76], as can be seen in Table 3. The 92 managers
who provided answers in this study represented 16.9% of the number of hospitals, and the
answer of one manager per unit was considered edifying.

Systems 2024, 12, x FOR PEER REVIEW 9 of 23 
 

 

 

Figure 3. Sampling frame. 

Table 3. Socio-demographic characteristics of the sample. 

Characteristics of the 

Sample 
Data No. of Respondents 

Development region Northeast 12 

 

Southeast 13 

South—Muntenia 16 

Southwest Oltenia 15 

West 21 

Northwest 12 

Center 20 

București–Ilfov 26 

Education level Doctoral and postdoctoral 25 

 

Postgraduate 56 

Bachelor and master 49 

Other 5 

Management level Top management 43 

 

Middle management  19 

First-line management 31 

Non-managerial employees 42 

Qualification field Medicine 115 

 

Economics 5 

Engineering 4 

Others 11 

Practice sector State 36 

 
Private 68 

Mixed (state + private) 31 

Management seniority More than 10 years of experience 74 

 

Between 5.1 and 10 years of experience 20 

Between 1.1 and 5 years of experience 13 

Under 1 year of experience 3 

Non-management position 25 

By level of education (Q7), we included bachelor’s and master’s graduates (36%), 

postgraduate studies (41%), doctoral and postdoctoral studies (19%), and others (4%); 85% 

of the respondents had medicine as their qualification field, the others being graduates of 

economics, law, or other fields (Q6). 

According to the management level (Q8) at which the respondents were currently 

active, we distinguished between the following categories: top managers (31%), mid-level 

and operational managers (37%), and 32% who did not hold a management position. 

Figure 3. Sampling frame.



Systems 2024, 12, 366 9 of 22

Table 3. Socio-demographic characteristics of the sample.

Characteristics of
the Sample Data No. of Respondents

Development region Northeast 12

Southeast 13

South—Muntenia 16

Southwest Oltenia 15

West 21

Northwest 12

Center 20

Bucures, ti–Ilfov 26

Education level Doctoral and postdoctoral 25

Postgraduate 56

Bachelor and master 49

Other 5

Management level Top management 43

Middle management 19

First-line management 31

Non-managerial employees 42

Qualification field Medicine 115

Economics 5

Engineering 4

Others 11

Practice sector State 36

Private 68

Mixed (state + private) 31

Management seniority More than 10 years of experience 74

Between 5.1 and 10 years of experience 20

Between 1.1 and 5 years of experience 13

Under 1 year of experience 3

Non-management position 25

We considered the sample significant, given the high weight regarding characteristics such
as the field of education, level of studies, and level and length in the management function.

By level of education (Q7), we included bachelor’s and master’s graduates (36%),
postgraduate studies (41%), doctoral and postdoctoral studies (19%), and others (4%); 85%
of the respondents had medicine as their qualification field, the others being graduates of
economics, law, or other fields (Q6).

According to the management level (Q8) at which the respondents were currently
active, we distinguished between the following categories: top managers (31%), mid-level
and operational managers (37%), and 32% who did not hold a management position.
Seventy-one percent of the respondents stated that they had at least five years of experience
in a management position (Q9).

From the perspective of the practice sector (Q4), half of the respondents worked
exclusively in the private sector, and the other half in the state (46% of them also practiced
in the private sector). The following types of services (Q5) in which the respondents worked
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were distinguished: hospital, family medicine office, polyclinic, specialized medical office,
dental clinic, health and rehabilitation center, home medical care, pharmacy, medical
laboratory, IT specialist, medical technology, and infrastructure provider.

4. Results

The results were collected using the Microsoft Forms platform, through which we
generated the questionnaire and collected the responses from the respondents. The average
completion time was long because the questionnaire was set with the obligation to answer
for all items, with only sending the final email to submit the responses being optional. In our
opinion, this aspect certainly generated an appreciable dropout rate from the respondents
during the completion.

4.1. RQ1. How Receptive Are Health Service Managers to Adopting Digital Technologies in
Their Units?

We rated the sample as very valuable, considering the following significant results:
Q6—medical graduates (85%), Q7—postgraduate/doctoral/postdoctoral studies (60%),
Q8—top/middle level/first-line management (69%), and Q9—more than ten years as
a manager (55%). These percentages are relevant to outlining the training level of the
Romanian health service manager in the context of digitalization.

Hypothesis 1. ”There is a difference in updating with new technologies in a medical institution,
measured by the attendance at conferences and technology events, depending on the seniority of the
management position of the attendant.”

We used the one-way ANOVA (Table 3) and Tukey’s post hoc test (Table 4) to test
whether there were statistical differences between the means of the groups corresponding
to the independent variable “Seniority in the management position”/Q9 regarding the
“Attendance in conferences and specific technology events”/Q19 (dependent variable). The
scores corresponding to the dependent variable were given by the number of attendances
expressed in numerical responses.

Table 4. One-way ANOVA results.

Sum of Squares df Mean Square F Sig.

Q19
Between Groups 2.032 3 0.677 2.887 0.038
Within Groups 30.738 131 0.235

Total 32.770 134

In Table 4, we notice that the significance value is 0.038 (less than the chosen signifi-
cance level of α = 0.05); therefore, there was a statistically significant difference between the
means of the groups. We applied Tukey’s post hoc test to discover which specific groups
differed. Table 5 shows us that there was a significant difference in terms of attendance
at conferences and technological events between the groups “Non-management position”
(N = 25) and “More than 10 years of experience” (N = 74), p = 0.042. There were no statisti-
cally significant differences between the experienced groups ”Under 5 years of experience”
(N = 16), ”Between 5.1 and 10 years of experience” (N = 20), and “More than 10 years
of experience”.

The results obtained from the statistical analyses confirmed Hypothesis 1. The se-
niority of the respondents in management positions at medical institutions significantly
influenced their updates using new technologies, an essential aspect of the field’s digi-
tal transformation.

Results
RES1.1. The managers within Romanian health services had the following characteris-

tics: medical graduates with postgraduate, doctoral, or postdoctoral studies, in most cases,
and more than five years of experience in a management position.
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Table 5. Post hoc test results.

Multiple Comparisons

Dependent Variable: Q19

Tukey HSD

(I) Q9 (J) Q9
Mean

Difference (I-J)
Std.

Error
Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound

Non-management
position

Under 5 years of experience −0.340 0.155 0.131 −0.74 0.06

Between 5.1 and 10 years of experience −0.340 0.145 0.094 −0.72 0.04

More than 10 years of experience −0.299 0.112 0.042 −0.59 −0.01

Under 5 years
of experience

Non-management position 0.340 0.155 0.131 −0.06 0.74

Between 5.1 and 10 years of experience 0.000 0.162 1.000 −0.42 0.42

More than 10 years of experience 0.041 0.134 0.990 −0.31 0.39

Between 5.1 and
10 years of experience

Non-management position 0.340 0.145 0.094 −0.04 0.72

Under 5 years of experience 0.000 0.162 1.000 −0.42 0.42

More than 10 years of experience 0.041 0.122 0.987 −0.28 0.36

More than 10 years
of experience

Non-management position 0.299 0.112 0.042 0.01 0.59

Under 5 years of experience −0.041 0.134 0.990 −0.39 0.31

Between 5.1 and 10 years of experience −0.041 0.122 0.987 −0.36 0.28

This profile indicates a high level of qualification and expertise in the medical field,
combined with management skills, suggesting a solid background in the health system’s
clinical and administrative aspects. This clinical experience was complemented by a
detailed knowledge of the rules and regulations of the health sector, allowing for the
efficient and compliant management of the operational aspects of a medical institution.
The profile also reflects significant management expertise, demonstrating the ability to
coordinate multidisciplinary teams, develop strategies to improve medical services, and
optimize available resources in order to ensure a high level of quality care.

RES1.2. The seniority of respondents in management positions at medical institutions
significantly influenced their updates using new technologies, an important aspect of the
field’s digital transformation.

This suggests that experienced managers are probably more open to innovation and
the implementation of modern technologies, thereby contributing to the modernization of
the institutions they lead. They bring not only deep knowledge accumulated throughout
their careers but also a clear understanding of the need to integrate advanced technological
solutions to remain competitive and efficient in the current context of the healthcare system.
Experienced managers can identify and capitalize on opportunities to implement new
technologies, such as patient management information systems, telemedicine, artificial
intelligence for diagnosis and treatment, and next-generation medical devices, optimiz-
ing workflows, reducing medical errors, and improving the quality of care for patients.
Their openness to innovation enables the creation of work environments that encour-
age continuous professional development and the adoption of best practices, fostering
an organizational culture where employees are motivated to embrace change and adapt
quickly to new technologies and leading to higher operational efficiency and increased
patient satisfaction.
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4.2. RQ2. What Are the Opinions and Perceptions of Specialists Regarding Different Aspects of
Adopting Digital Technologies?

Through Q10 and Q12, we wanted to find out the respondents’ opinions on certain
statements and were significant in using “Agree” and “Strongly Agree” in favor of these
statements, as follows: the difference between the type of health services (78%), the dif-
ference between the level of education (87%), the difference between state and private
involvement (72%), the difference between geographical locations (72%), and levels of
implementation (62%). Respondents’ opinions were significant in choosing “Agree” and
“Strongly Agree” in favor of these statements: increasing economic efficiency and sustain-
ability (86%), improving the quality of treatment results (85%), reducing waiting times,
increasing the population’s access to health care and improving patient safety (70%), and
increasing the performance of medical staff (79%).

Through Q11, we wanted to find out the importance of specific factors in the RHS
digitalization process. Respondents’ opinions were significant in choosing “Important”
and “Very important” in favor of these statements, as follows: the proactive attitude of
relevant ministries (88%), updated legislation (91%), the quality of national infrastructure
(89%), the existence of dedicated funding sources (95%), and decision-making capacity at
the level of health facilities (93%).

Through Q17, we intended to learn the extent to which the respondents considered
some aspects essential in the digital transformation process. Respondents’ opinions were
significant in choosing “To a great extent” and “Totally” in favor of these statements,
as follows: the exchange of good practices between health systems (86%), promoting
technical specifications and common standards for digital health tools and exchange formats
(81%), establishing an effective national strategy (90%), and the existence of a coordinating
institution with a clear national mandate (67%).

Hypothesis 2. “There is a difference in the economic efficiency induced by implementing digital
solutions for a healthcare system depending on the type of property (private or state sector).”

We used the independent-sample t-test to test whether there were statistical differences
between the means of the groups corresponding to the independent variable “Practice
sector” (“Private” (N = 68) and “State” (N = 36)) regarding the “Economic efficiency and
sustainability of a health system increased by the digital solutions” (dependent variable).
The scores corresponding to the dependent variable were obtained using the associated
ranks of the ordinal scale from 1 to 5 (where 1 is the lowest level, and 5 is the highest level).

Table 6 provides descriptive statistics for the two groups compared, including the mean
and standard deviation, and Table 7 provides the results of the independent-sample t-test.

Table 6. Group statistics.

Practice Sector N Mean Std. Deviation Std. Error Mean

Q12.1
Private 68 4.43 0.759 0.092

State 36 4.00 1.069 0.178

The p-value of Levene’s Test (Sig.) was 0.215, higher than the chosen significance level
(α = 0.05), which means the null hypothesis was not rejected. Therefore, we followed the
line “Equal variances assumed” for the t-test results.

The 68 respondents who expressed themselves regarding the economic efficiency and
sustainability of a health system (M = 4.43, SD = 0.759) compared to the 36 respondents from
the control group (M = 4.00, SD = 1.069) recorded appreciably higher scores, t(102) = 2.357,
p = 0.020.

According to the results obtained from the statistical analyses, we concluded that
Hypothesis 2 was confirmed. The type of practice sector of the medical institution of a
respondent (private/state) significantly influenced the economic efficiency and sustainabil-
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ity of the health system induced by adopting digital solutions, an important aspect of the
field’s digital transformation.

Table 7. Independent-sample t-test results.

Independent-Sample Test

Levene’s Test
for Equality
of Variances

t-Test for Equality of Means

95% Confidence
Interval of the

Difference

F Sig. t df Sig. (2-
Tailed)

Mean
Difference

Std. Error
Difference Lower Upper

Q12.1
Equal variances assumed 1.553 0.215 2.357 102 0.020 0.426 0.181 0.068 0.785

Equal variances
not assumed 2.126 54.175 0.038 0.426 0.201 0.024 0.829

Results
RES2.1. Specialists consider that adopting digital technologies increases the efficiency

and quality of medical and administrative work by eliminating manual form filling, and
the manager’s training area can be an advantage for implementing new technologies.

The training of managers in the medical field is a significant advantage for the imple-
mentation of new technologies because these managers are better equipped to integrate
digital solutions, facilitating a more efficient and accurate work process. Medical education
gives them a deep understanding of the clinical and operational needs of healthcare facili-
ties, enabling them to correctly identify the areas where technology can bring the greatest
benefits. These managers can evaluate and select the technologies that best meet the needs
of patients and healthcare staff, from data management systems to advanced equipment
and telemedicine applications. Their clinical knowledge enables the improved diagnosis,
treatment, and monitoring of patients, as well as the optimization of administrative and
logistical processes.

RES2.2. Specialists believe the following actions are necessary for the healthcare sys-
tem: the establishment of an effective national strategy, the existence of dedicated funding
sources, updated legislation, the proactive attitude of relevant ministries, the scheme of
best practices between health systems, or the promotion of technical specifications and
common standards for digital health tools and exchange formats.

These measures are essential to creating a favorable framework for the development
and implementation of digital technologies in the health field, and an effective national
strategy is paramount to ensuring a clear direction in their adoption, including clear ob-
jectives, action plans, and a well-defined timetable. Dedicated funding sources are vital
to support these initiatives, providing the necessary resources for digital infrastructure,
staff training, and the purchase of modern equipment. Up-to-date legislation is crucial
in creating a regulatory environment that supports digital innovation, addressing data
protection, cyber security, and the interoperability of digital systems. The proactive attitude
of the relevant ministries is essential to drive these changes through policies that encourage
the adoption of new technologies. The exchange of best practices between health systems
can accelerate the adoption of successful solutions, and the promotion of technical speci-
fications and common standards for digital health tools ensures their compatibility and
efficiency. The integration of these measures in a coherent and well-coordinated framework
will contribute decisively to the digital transformation of the health system, improving the
quality of medical services and operational efficiency.

RES2.3. The type of practice sector of the medical institution of a respondent (pri-
vate/state) significantly influenced the economic efficiency and sustainability of a health
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system induced by adopting digital solutions, an important aspect of the field’s digital
transformation.

The institutional context is crucial in the implementation of digital technologies, as
the private and public sectors have different resources and motivations that influence
the integration and sustainability of digital solutions. Private institutions benefit from
easier access to funds and flexibility in adopting new technologies, motivated by market
competition that forces them to be at the forefront of digital transformations in order to
attract patients and improve service quality. In contrast, the public sector faces budgetary
and bureaucratic constraints that can delay the implementation of digital technologies, but
it has the advantage of being able to implement uniform policies and standards at scale,
facilitating interoperability and data exchange between entities in the health system. The
public sector can also access government funding and grants for digitalization, providing
a solid foundation for the development and implementation of advanced technologies.
Thus, the type of sector significantly influences the economic efficiency and sustainability
of digital solutions in the health system, determining their long-term success.

4.3. RQ3. What Digital Technologies Have Specialists Indicated Support Medical Activity
Worldwide and in Romania?

Through Q13 and Q14, we wanted to identify the most applied technologies world-
wide, as indicated by specialists in the field of medical care. Respondents could provide
multiple answers, choosing any of 25 items. These technologies were telemedicine (93%),
electronic health records/EHRs (89%), portable devices/wearables (81%), custom mobile
apps (74%), and nanotechnologies (56%).

Q15 concerns the level of digital technologies’ implementation with which the re-
spondents worked. The respondents’ opinions were significant in choosing “To a small
extent” and “Not at all,” as follows: EHR (40%), telemedicine (31%), and custom mobile
apps (20%).

Q20 concerns the order in which the respondents would implement digital technolo-
gies in their own units, and the results were as follows: first choice—telemedicine (56%),
second choice—AI (24%), third choice—Big Data, and fourth and fifth choices—VR and
AR (33%).

Results
RES3.1. The most applied technologies worldwide indicated by specialists are (in

descending order) telemedicine, electronic medical records, portable devices, personalized
mobile applications, and nanotechnologies.

These technologies are implemented in descending order of applicability, indicating a
clear trend towards digitalization and personalization in health services, with telemedicine
and electronic medical records at the top of the list due to the significant benefits they bring
in improving access to health services and efficiency in information management patients.

RES3.2. In Romania, electronic medical records, telemedicine, and personalized mobile
applications are considered the most used technologies, but in a much lower proportion
than worldwide.

Although the recognition of the importance of digital technologies in health is evident,
their adoption remains limited due to insufficient infrastructure, limited financial resources,
and cultural resistance to change. For example, telemedicine has become crucial during
the COVID-19 pandemic, enabling remote medical consultations, reducing the risk of
infections, and removing geographical barriers, especially for patients in rural areas.

RES3.3. Most specialists state that Romanian health services implement digital tech-
nologies shallowly.

This perception highlights that, although digitalization initiatives exist, they are spo-
radic and insufficient to significantly transform the healthcare system. Obstacles to the
adoption of digital technologies include the lack of a coherent national strategy, the under-
funding of the health sector, and deficiencies in the training of medical staff in the use of
new technologies.
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4.4. RQ4: What Technologies and Factors Influence Managerial Efficiency and Performance in
Health Services?

Question 16 looks at the extent to which the integration of technologies would increase
the efficiency and productivity of health service managers. Respondents’ opinions were
significant in choosing “To a great extent” and “Totally” in favor of these statements, as
follows: VR and AR (46%), AI/ML (47%), Big Data (58%), portable technology (60%), and
mobile applications at work (65%).

Question 18 sought to measure the respondents’ opinions of the influence of certain
factors on managerial performance, with most items registering high values. Respondents’
opinions were significant in selecting fourth- and fifth-level responses in favor of these
factors, as follows: infrastructure (72%), technical resources and medical technologies
(76%), information resources (79%), material endowment (78%), financial resources (78%),
human resources (79%), management processes and leadership (76%), strategic planning
process (72%), innovation process (70%), the quality of medical services (81%), employee
satisfaction (79%), and patient satisfaction (81%).

Attendance at conferences and specific technology events between 2019 and 2023
(Q19), measured by the number of instances of participation, is presented as follows: 40
respondents (including 38 managers) had fewer than five instances of participation, 7
respondents (including 4 managers) had between 6 and 10 instances of participation, and
10 respondents (including 8 managers) had more than 11 instances of participation.

Hypothesis 3. “There is a difference in perception of the adoption of innovation in a medical
institution depending on the level of the managers.”

We used the independent-sample t-test to test whether there were statistical differ-
ences between the means of the groups “Non-managerial employees” (N = 43) and “Top
Management” (N = 42) regarding the perception of the “Innovation Process” as a factor of
influence for managerial performance. The scores corresponding to the dependent variable
“Innovation Process” were obtained using the numerical scale from 1 to 5 (where 1 is the
lowest level, and 5 is the highest level).

Table 8 provides descriptive statistics for the two groups compared, including the mean
and standard deviation, and Table 9 provides the results of the independent-samples t-test.

Table 8. Group statistics.

Management Level N Mean Std.
Deviation

Std. Error
Mean

Innovation
process

Top management 42 4.26 0.939 0.145
Non-managerial employees 43 3.70 1.301 0.198

Table 9. Independent-sample t-test results.

Independent-Sample Test

Levene’s Test
for Equality
of Variances

t-Test for Equality of Means

95% Confidence
Interval of the

Difference

F Sig. t df Sig. (2-
Tailed)

Mean
Difference

Std. Error
Difference Lower Upper

Q18.9
Equal variances assumed 5.179 0.025 2.289 83 0.025 0.564 0.247 0.074 1.055

Equal variances not
assumed 2.297 76.455 0.024 0.564 0.246 0.075 1.053
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The p-value of Levene’s Test (Sig.) was 0.025, less than the chosen significance level of
α = 0.05), which means the null hypothesis was rejected. Therefore, we followed the line
“Equal variances not assumed” for the t-test results.

The 42 respondents who expressed themselves regarding the innovation process
(M = 4.26, SD = 0.939) compared to the 43 respondents from the control group (M = 3.70,
SD = 1.301) recorded appreciably higher scores, t(76.455) = 2.297, p = 0.024.

The results obtained from the statistical analyses confirmed Hypothesis 1. The man-
agement level significantly influenced the perception of the innovation process as a factor
of influence for managerial performance, which is particularly important in the context of
digital transformation in the field.

Results
RES4.1. The technologies that influence managerial efficiency, according to the respon-

dents, in descending order, are mobile applications at work, portable technology, Big Data,
artificial intelligence/machine learning, virtual reality, and augmented reality.

These technologies improve management processes by facilitating quick access to
information, automating tasks, and analyzing data for informed decision-making, thereby
creating interactive and personalized work environments. Mobile apps allow managers
and employees to share critical information efficiently, regardless of location, increasing
flexibility and quick response to issues. Wearable technology provides real-time data on
employee performance and working conditions, optimizing resources and improving work-
place health and safety. Big Data and artificial intelligence/machine learning are essential
for analyzing large volumes of data, identifying patterns and trends, predicting outcomes,
and optimizing operations, helping managers make more informed strategic decisions.
Virtual reality and augmented reality are revolutionizing training and meetings by provid-
ing interactive learning experiences and realistic simulations, improving employee skills
and process efficiency. Thus, these integrated technologies not only automate and simplify
managerial tasks but also create an innovative and adaptable work environment to meet
an organization’s needs.

RES4.2. The most important factors in increasing the managerial performance role
are patient satisfaction, the quality of medical services, information resources, employee
satisfaction, and human resources.

These factors highlight the importance of a holistic approach to health management,
in which the focus is not only on internal processes and operational efficiency but also on
the experience and satisfaction of all parties involved, including patients and medical staff.

RES4.3. The management level and the perception of managerial performance signifi-
cantly influenced the innovation process, which is particularly important in the context of
digital transformation in the field.

Effective management, which recognizes the importance and potential of emerging
technologies, can stimulate innovation and facilitate the adoption of new digital solutions,
transforming the way healthcare services are delivered. Well-informed management,
open to change, can create an organizational culture that values innovation and embraces
new technologies. In addition, management that understands managerial performance
and its impact on innovation can implement strategies that encourage the development
and testing of innovative solutions, which is essential for overcoming internal resistance
and accelerating the integration of emerging technologies into clinical and administrative
processes. Such visionary management can significantly improve the quality and efficiency
of healthcare services, ensuring sustainability and competitiveness in the ever-evolving
digital landscape.

The results indicate that the RHS is encountering a significant challenge in imple-
menting digital technologies. To succeed in this endeavor, it must consider various con-
ditions, and relevant institutions must address the digital transformation process in an
integrated manner.

The last question (Q21), with an open-text response, asked respondents to rank from 1
to 3 (with 1 being the first choice) the countries/health systems in which they would like to
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exercise their profession/position as a manager of healthcare services from the perspective
of digital transformation in the field. Because another challenge for the RHS, which has
been important for the RHS for more than 30 years, is the migration of medical personnel,
we also investigated this challenge. France was the first choice (18%, total of choices = 118)
and the second choice (17%, total of choices = 100), and Great Britain was the third choice
(16%, total of choices = 104).

For Romanian medical personnel, the decision to migrate abroad is motivated by
several factors: practicing one’s profession in the best possible conditions and, implicitly,
for career development, due to the curiosity to try something new or start a career in
another country, specific to professionals at the beginning of their career, and based on the
social environment as a whole [69].

5. Discussion

A series of challenges can be identified in the Romanian healthcare system, such as
the outdated infrastructure and the lack of hospital construction, the migration of doctors
to other countries, the underfunding of healthcare, recovery, and resilience after the crisis
caused by the COVID-19 pandemic, structural reforms, the aging of the population, or
the confidence of the population [1,2,8,77–79]. Facing a significant increase in the elderly
population, efforts in rethinking the medical and social care system based on the integration
of digital technologies must consider the specific needs of this category, factors such as
accessibility, comfort with technologies, or socio-demographic features [80].

Specialists who provided answers in this study believed the field of education and
management experience (87%) represent conditions for the rapid implementation of digital
technologies. Specialized educational institutions must adapt their curricula in order to
train medical staff to use new technologies. Currently, the National Institute of Health
Services Management is the only official institution that offers such courses, though they
last only a few weeks [81].

Based on the opinions and perceptions of managers and staff in the health field,
dedicated funding sources (95%) are the most important condition for implementing
digital technologies. Another condition reported by health specialists is establishing an
effective national strategy (90%). Competent institutions have already taken some steps in
this regard.

Romania ranks last in the Digital Economy and Society Index (DESI) 2020 among
EU member states, considering the following variables: human capital, connectivity, the
integration of digital technology, and digital public services. To address these deficiencies,
the contribution for the digital domain within Romania’s Recovery and Resilience Plan is
5.97 billion EUR, with 1.817 billion EUR allocated to Component 7 (Digital Transforma-
tion) [82]. According to Decision (EU) 2022/2481, the National Action Plan on the Digital
Decade for Romania 2030 was developed as a strategic document in digital transforma-
tion. As part of Measure 4—the creation of the e-health and telemedicine system, with a
proposed completion in 2025, the allocated budget is 400 million EUR [83]. Within Com-
ponent 7—Digital Transformation, specific investment I3.2—Digitalization of institutions
with attributions in the health field subordinated to the Ministry of Health, a budget of
21.5 million EUR was allocated for the 41 County Public Health Directorates (including
that of the municipality of Bucharest), with a maximum value of 0.5 million EUR/project,
giving equal chances to each county [84,85]. For specific investment I3.3—Investments in
IT systems and digital infrastructure of public health units, the Ministry of Health allocated
a budget of 100 million EUR [86].

Another condition indicated by specialists was a proactive attitude at relevant min-
istries (88%). In this sense, the Ministry of Health is fair in distributing funds at the
national level for digitalizing health services from a geographical point of view. The digi-
talization process’s effectiveness is also achieved by avoiding the gap between territorial
administrative units, thus guaranteeing the access of all people to digitized services.
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Another condition reported by specialists in this study is updated legislation (91%).
The Romanian Government approved a decision establishing the services that qualify as
telemedicine services, the 51 specialties in which telemedicine services can be provided,
and the conditions for the organization and operation of telemedicine, respectively, the
modalities of providing telemedicine services [87]. In this idea, 131 emergency reception
units and emergency reception departments operating in hospitals in county-seat munici-
palities, other municipalities, and cities will be equipped with telemedicine equipment—a
World Bank project worth 1.3 million EUR [88].

Most specialists consider that, due to its decentralized decision-making power, the
private medical sector implements modern technologies more effectively than the state
sector (72%). For example, the private health network Regina Maria implemented the most
complex telemedicine solution in Romania, the Virtual Clinic, in just ten days, together
with Microsoft, during the onset of the COVID-19 pandemic [89].

Specialists consider the quality of national infrastructure (89%) to be an important
condition for implementing new technologies. If, since the fall of the communist regime
in Romania, only one hospital was built “from scratch”, with an investment of 68 million
EUR [90], the situation has seen a positive change via the allocation of funding of almost
1.23 billion EUR for the continuation of investments in regional emergency hospitals that
will be built in Ias, i, Cluj-Napoca, and Craiova [91]. The project has a total value of about
1.6 billion EUR, and it creates more than 6000 full-time jobs [92].

The construction of regional hospitals offers solutions for many of the problems
faced by the Romanian Health System, which were also revealed by the respondents
in the study, such as new infrastructure with integrated digital technologies, providing
quality care via multi-disciplinary teams, reducing the phenomenon of the migration
of professionals to other countries, moving to smart management, and interoperability.
The start of investments in the implementation of telemedicine and the updating of the
corresponding legislation, the digitalization of health services, or the construction of new,
high-capacity hospitals shows that the Romanian Health System is taking important steps
in the global context of digital transformation of the health field.

Limitations of the study—The research method and instrument presented risks in
collecting answers, and the obligation to complete all items determined a high degree of
abandonment, which reduced the volume of the sample. The redundancy of potential
respondents, the lack of a database with managers’ emails and not those of their institutions,
and the impossibility of measuring the impact of the adoption of digital technologies
on managerial performance, due both to the lack of standardized items in the research
instrument and to the low level of technology implementation, were also limitations.

6. Conclusions

The process of digital transformation in the field of healthcare is in full swing world-
wide, entering an irreversible path, so it is essential to have an integrated approach for
these institutions in the implementation of new technologies, making the management
process more efficient, increasing the quality of health services, and providing access to
medical care for as many people as possible.

The analysis of the digital transformation process in healthcare in Romania reveals that
it has implications in several important directions: technological, professional, educational,
social, and administrative. As a result of testing the hypotheses corresponding to the
research questions, we draw the following conclusions:

C1. Romanian health service managers have the qualifications and experience needed
to facilitate the rapid adoption of digital technologies.

C2. There are differences in opinions and perceptions between specialists from the
state sector and those from the private sector regarding the conditions for implementing
digital technologies in the health system, especially at the level of health units.
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C3. Specialists from Romanian health services are updated on the level of imple-
mentation of digital technologies, signaling significant differences between the level of
implementation in the Romanian Health System and the worldwide level.

C4. According to health specialists, the integration of digital technologies in the
health system increases the efficiency and performance of health services management
in Romania.

The major contribution of this paper consists of the results obtained and interpreted
by us, based on data obtained from active health professionals and processed using specific
statistical methods, showing the respondents’ views on the current state of RHS digitaliza-
tion from multiple perspectives on the process. This research could represent an important
benchmark for other research involving the institutions at the government level.

Finally, we consider digital transformation to require an integrated systems approach
based on exchanges of best practices worldwide to raise awareness among the population
about the benefits of integrating digital technologies in healthcare facilities.
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