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Abstract

Background: Artificial intelligence (Al) is increasingly integrated into healthcare systems,
with important implications for nursing practice and clinical workflows. However, ev-
idence regarding nurses’ digital skills, perceptions, and readiness to adopt Al-enabled
technologies remains limited, particularly in national healthcare contexts such as Greece.
Objectives: This study examined nurses’ digital skills, perceptions of Al, and readiness
for Al adoption in clinical practice, and explored demographic and professional factors
associated with these outcomes. Methods: A cross-sectional survey was conducted among
166 nurses working in two public hospitals in Greece. Results: Nurses reported moder-
ate digital skills, with 59.1% indicating competence in email /video communication and
27.2% reporting adequate use of digital security tools, while exposure to Al remained
limited (18.0% reported using Al products/services in daily life). Perceived professional
impact of Al was moderate, whereas readiness for Al adoption was comparatively lower,
with only 7.8% considering health professionals adequately prepared and 7.2% reporting
adequate Al training. Statistical analyses indicated that educational level and computer
literacy certification were positively associated with digital skills, whereas longer profes-
sional experience was negatively associated with readiness for Al adoption. Conclusions:
These findings highlight a gap between general digital competence and preparedness
for Al-driven healthcare applications and underline the need for targeted education and
implementation strategies to support effective and ethical integration of Al in nursing
practice. From a nursing workforce perspective, the results underscore the importance of
integrating Al literacy into continuing professional education and aligning digital health
implementation strategies with clinical nursing practice.

Keywords: artificial intelligence; nursing education; digital skills; readiness for Al technology
adoption; digital health; nursing workforce

1. Introduction

Artificial Intelligence (Al) is among the most transformative technological develop-
ments of recent decades and is increasingly shaping scientific research, industry, and society.
One of the earliest definitions describes Al as a scientific field that combines engineering
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and computer science for the development of intelligent applications [1]. More broadly,
Al refers to the ability of algorithms embedded in systems and tools to learn from data,
enabling them to perform automated tasks without the explicit step-by-step programming
traditionally required by humans [2]. In this sense, Al encompasses systems capable of
mimicking core human cognitive functions, such as learning, reasoning, problem solving,
and decision-making [3].

Al is expected to have a significant impact on healthcare, particularly in clinical
decision support, diagnostics, care delivery, and healthcare system management [2—4].
These applications highlight Al’s potential to improve clinical outcomes while enhancing
efficiency, safety, and sustainability within healthcare systems. In the context of the present
study, Al is considered at a conceptual and implementation level, focusing on clinical
adoption and workforce readiness rather than on the technical development or evaluation
of specific machine learning algorithms.

One of the most established applications of Al in healthcare is automated diagnosis
in medical imaging, where Al systems have contributed to improved diagnostic accuracy,
efficiency, and decision-making [5-7]. In magnetic resonance imaging, Al models demon-
strate the ability to predict pathological features and therapeutic response [8], while in
cardiovascular imaging, Al-based approaches have been shown to enhance the diagnosis
of cardiovascular diseases [9,10]. In addition, Al supports a range of digital health ap-
plications, including electronic health (e-Health), mobile health (m-Health), and assistive
technologies for individuals with diverse healthcare needs [11]. Al-based approaches are
also increasingly applied to physiological and biosignal data (e.g., ECG, EEG, and vital
signs) for clinical monitoring and decision support [12].

Beyond clinical applications, Al technologies are used in areas such as surgical robotics
and pharmaceutical development, contributing to improved precision, process optimiza-
tion, and innovation in healthcare delivery [13,14]. Despite these advances, important
challenges remain, particularly regarding transparency, reliability, and accountability in
clinical use [2,5,6].

1.1. Artificial Intelligence in Nursing Care: Evidence, Readiness and Research Gap

The integration of Al into the nursing profession introduces new opportunities
and advances in care delivery and plays a central role in supporting nursing decision-
making [15-17]. Nurses can take timely and informed actions through Al-supported pre-
dictive analytics, monitoring (e.g., intravenous transfusions, epileptic seizures, heart rate,
critical alarms, and mortality), and the prediction of infections and pressure ulcers [15,16,18].
Such monitoring applications are increasingly linked with nurse-assisted remote patient
monitoring interventions, enabling continuous surveillance and timely clinical response in
everyday nursing practice [19]. Remote monitoring interventions further enable effective
communication and collaboration between patients and nurses, promote person-centered
care, transform nursing workflows, and strengthen patient self-management. Patient self-
management encompasses care based on both nurse and patient experience, as well as
technological nursing competence [19].

Beyond general attitudes toward Al, the adoption of Al-enabled technologies in nurs-
ing practice depends strongly on the digital competence of the workforce [20-22]. Digital
competence in nursing refers not only to technical operational skills but also to information
literacy, clinical data interpretation, responsible digital communication, and awareness of
ethical and legal requirements in technology-supported care [23,24]. International frame-
works in nursing informatics emphasize that these competencies are essential prerequisites
for the effective use of digital health tools and for the safe integration of Al in clinical
workflows [18,25,26]. Therefore, assessing nurses’ digital skills is increasingly viewed
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as a necessary step for identifying workforce readiness and designing targeted training
interventions [27,28].

Empirical studies and recent reviews indicate that nurses often perceive Al as po-
tentially beneficial for decision support, monitoring, and workflow optimization [29-31];
however, readiness for adoption remains uneven and is influenced by multiple barriers
and facilitators [16,18,32]. Frequently reported barriers include limited Al education and
training opportunities, lack of familiarity with Al concepts, concerns regarding account-
ability and patient safety, low trust in automated decision-making, and fear that Al may
alter professional roles [28,33,34]. Facilitators include perceived usefulness, previous ex-
posure to digital health technologies, organizational support, leadership endorsement,
and the availability of clear governance and ethical guidance [28,35,36]. These findings
highlight that Al implementation in nursing requires both technological readiness and
human-centered strategies that strengthen competence and trust [37,38]. Within nursing
science, Al readiness is increasingly conceptualized as part of broader professional digital
competence and clinical decision-support preparedness.

Despite increasing interest in Al-supported clinical practice, a significant gap remains
in the evidence regarding nurses’ digital skills and readiness to adopt Al technologies,
particularly within the national healthcare system of Greece [3,39-41]. In addition, few
studies have jointly examined Al readiness alongside sociodemographic and professional
factors, training exposure, and self-reported digital competence [20,29,42]. This study
addresses this gap by assessing the digital skills and readiness of Greek nurses for the
adoption of Al in clinical practice.

Against this background, the present study provides context-specific empirical evi-
dence on Greek nurses’ digital skills and readiness for Al adoption, while also exploring
the demographic and professional factors associated with readiness, thereby addressing an
important gap in the literature.

1.2. Digital Competence, Technology Acceptance, and Study Objectives

Digital technology skills are defined as a set of knowledge, abilities, and attitudes that
enhance users’ digital competence by facilitating access to information and data, the creation
and dissemination of digital content, effective communication and collaboration within dig-
ital environments, as well as security management and problem solving [43,44]. Regarding
healthcare, such skills are essential for the safe and effective adoption of Al-driven tech-
nologies. Consequently, digital competence is increasingly viewed as a core professional
capability within contemporary nursing education and lifelong learning frameworks.

Nurses’ perceptions regarding the acceptance and use of Al are particularly important,
given the wide range of Al-based systems implemented in healthcare and the fact that
nurses constitute the primary providers of patient care [45]. The literature describes various
technology acceptance models aimed at understanding technology use, acceptance, or
rejection. However, several of these models have failed to provide consistent predictive
capabilities for technology acceptance and use in healthcare settings, largely due to the
complex interaction of social, organizational, and cultural factors [35,37]. As a result,
empirical evidence regarding nurses’ readiness to adopt Al technologies remains frag-
mented and highly context-dependent, highlighting the need for further applied research
that simultaneously examines digital competence, attitudes, and intention to use Al in
clinical practice. These perspectives align with broader technology adoption and digital
competence research, which emphasizes the role of user readiness, training exposure, and
organizational context in shaping the adoption of digital health services.
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1.3. Research Objectives, Hypotheses, and Contribution

The purpose of the present study was to investigate nurses’ attitudes and perceptions
toward Al, as well as to assess their level of digital skills. Given the increasing integration
of Al-based systems into clinical practice, understanding nurses’ readiness, acceptance,
and competence is essential for the effective and sustainable implementation of such
technologies in healthcare settings. By focusing on a national healthcare context with
limited existing evidence, the study provides context-specific insights into nurses’ readiness
for Al adoption and contributes to the growing body of research on digital health workforce
preparedness. Specifically, the study sought to address the following research questions
related to Al adoption in nursing practice: (i) What is the level of nurses’ basic digital
skills, including information literacy, communication, content creation, problem solving,
and security? (ii) What is the level of nurses’ intention to use Al and their expectations
regarding the adoption of Al in clinical practice? (iii) What is the level of nurses” knowledge
and education concerning AI?

In addition, the study descriptively explored nurses’ exposure to Al technologies
and perceptions related to cultural diversity, as contextual factors influencing familiarity
with Al in healthcare environments. From an applied sciences perspective, artificial intelli-
gence in healthcare should be understood not merely as a conceptual innovation, but as a
socio-technical system whose successful implementation depends on human-technology
interaction, user competence, and organizational readiness. Nurses represent a primary
group of end-users of Al-enabled systems, including clinical decision support tools, pre-
dictive analytics, automated monitoring systems, and digital documentation platforms.
Their digital skills, perceptions, and readiness directly influence whether such technologies
are integrated effectively into clinical workflows or remain underutilized. Consequently,
empirical evidence on nurses’ readiness for Al adoption constitutes a critical applied pre-
requisite for the design, implementation, and scaling of Al-based solutions in real-world
healthcare settings.

Drawing on prior research on digital competence and technology acceptance in health-
care, the hypotheses below are based on the assumption that the adoption of Al technologies
is influenced not only by technical exposure, but also by individual digital skills, educa-
tional attainment, and professional background, which collectively shape readiness for Al
adoption and perceived usefulness of Al-enabled systems. Accordingly, and in line with
relevant research approaches and the existing literature, the present study formulates the
following hypotheses:

H1. Nurses possess basic digital skills relevant to the use of Al-based products and services.

H2. Nurses’ attitudes and perceptions toward the adoption of Al differ significantly as a result of
demographic characteristics, educational level, and professional experience.

H3. Nurses” knowledge of Al applications is limited due to insufficient education and professional
training, while recognizing the necessity of Al-related education.

The present study contributes to the applied Al and digital health literature in three
ways. First, it provides empirical evidence on nurses’ digital skills and Al readiness within
a public healthcare context, where large-scale Al deployment is increasingly anticipated but
unevenly implemented. Second, it simultaneously examines digital competence, percep-
tions of professional impact, and readiness for Al adoption, offering a more integrated view
of human factors influencing Al implementation. Third, by identifying demographic and
professional characteristics associated with lower readiness, the study generates actionable
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insights for targeted training, workforce planning, and the design of nurse-centered Al
adoption strategies.

The remainder of this paper is organized as follows. Section 2 presents the study
design, setting, sampling procedure, and data collection instrument, as well as the statistical
analyses performed. Section 3 presents the main findings of the study. Section 4 discusses
the results in relation to previous literature and highlights implications for nursing practice,
education, and policy. Finally, Section 5 concludes the paper and proposes directions for
future research.

2. Materials and Methods
2.1. Study Design

This study was designed as a quantitative, observational, cross-sectional investigation
aimed at examining nurses’ attitudes toward artificial intelligence (AI) and assessing their
digital skills in public healthcare settings. The cross-sectional design enabled the explo-
ration of associations between nurses’ demographic and professional characteristics and
their responses regarding Al at a single point in time, without intervention or manipulation
of variables.

The methodological framework was developed to support both descriptive and infer-
ential statistical analyses within an applied nursing workforce research context, providing
an applied perspective on nurses’ readiness to adopt Al technologies in clinical practice.

As shown in Figure 1, the study followed a structured workflow consisting of the
following steps: (1) definition of the research objectives and hypotheses based on the
literature review and relevant technology adoption frameworks; (2) development of the
questionnaire, including selection of variables and items informed by prior studies and
validated instruments; (3) translation and cultural adaptation of questionnaire items into
Greek, where applicable; (4) pilot testing and finalization of the instrument; (5) ethical
approval and implementation of informed consent procedures; (6) data collection through
an anonymous survey; and (7) statistical analysis, including descriptive statistics, group
comparisons, correlation analysis, and regression modeling to identify predictors of nurses’
readiness for Al adoption.

Literature Review & Research Gap
Alin healthcare applications
Digital competence
Technology acceptance

Research Questions & (R Data Collection Statiptical Antlyaie Study Out
Hypotheses Demographic characteristics oo ey Descriptive statistics A Y
l‘t Professional characteristics . - il Reliability analysis (Cronbach’s a) Digital skills score
'Q1-RQ3 o Public hospitals (Greece) oy anay ) / o :
HI-H3 Digital technology skills =166 nurses t-test / ANOVA / Correlation analysis Al adoption readiness score
Al adoption readiness Multiple linear regression

Figure 1. Conceptual research framework and methodological workflow of the study, illustrating the
progression from literature review and research questions to questionnaire design, data collection,
statistical analyses, and key study outcomes.

2.2. Ethical Issues

The study was approved by the Institutional Review Board (IRB) of the postgraduate
program in Health Care Management at the Hellenic Open University (approval reference
number: 161808/16 October 2024). The research was conducted in accordance with the
ethical standards of the Declaration of Helsinki. All participants gave informed consent
and were assured that participation was voluntary and could be withdrawn at any time.

2.3. Sample and Data Collection

The study sample consisted of 166 nurses employed in two public healthcare insti-
tutions in Greece, specifically the University General Hospital of Patras and the General
Hospital of Aigio. These hospitals were selected because they are large public healthcare
institutions providing a wide range of clinical services and employing nurses across diverse
specialties and professional roles.
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The inclusion of nurses from two distinct hospital environments aimed to en-
hance the variability of professional experiences and clinical contexts, thereby strength-
ening the representativeness of the sample with respect to nursing practice in public
healthcare institutions.

Participants were selected through a structured recruitment process across multiple
hospital departments, aiming to capture variation in clinical roles, professional experience,
and care settings. Although formal probability sampling was not feasible due to organi-
zational constraints, efforts were made to reduce selection bias by inviting nurses from
diverse departments and employment positions.

Data collection was conducted over approximately two months, from 6 December
2024 to 14 February 2025. During this period, a total of 170 questionnaires were distributed
across the two hospitals. Specifically, 140 questionnaires were collected from the University
General Hospital of Patras and 30 questionnaires from the General Hospital of Aigio.
Of these, 166 questionnaires were fully completed and included in the final analysis.
The overall questionnaire design and structure, including study domains and sources of
adopted items, are summarized in Table 1.

Table 1. Questionnaire design and structure.

Questionnaire Domain

Content/Variables No. of Items Source/Reference

Demographic characteristics

Gender, age, marital status, educational level 4 Study-designed

Professional characteristics

Years of experience, employment status, clinical
area, years in current hospital, management 6 Study-designed
position, computer literacy certificate

Information literacy, communication,

Digital skills software/content creation, problem solving, security > Karvouniari et al. [39]
Intention to use Al Willingness/ 1nter.1t19n to use.AI applications in 5 Armeni [40]
clinical practice
Al perceptions (SHAIP tool) Perceived professional impact, perceived 7 Shinners et al. [46,47]

readiness, expectations/education

2.4. Instruments
2.4.1. Study Design and Questionnaire Structure

The present study adopted a quantitative research approach and employed a struc-
tured questionnaire as the primary data collection instrument. This approach was con-
sidered appropriate for systematically capturing nurses’ perceptions, attitudes, and self-
assessed competencies related to artificial intelligence (Al) and digital skills, while enabling
statistical analysis and comparisons across participant subgroups. The questionnaire con-
sisted of four sections: (i) demographic characteristics, (ii) professional characteristics,
(iii) digital technology skills, and (iv) attitudes toward and readiness for adopting Al in
clinical practice.

Questionnaire items were assessed using five-point Likert-type scales, which are
widely applied psychometric tools in social and health sciences research for measuring
attitudes, perceptions, and levels of agreement with specific statements [48]. Responses
ranged from “Strongly disagree” to “Strongly agree” (or, where applicable, from “Not at all”
to “Very much”), allowing graded evaluation of participants’ views and self-assessments.

Variables were selected based on the literature review and prior empirical studies
examining Al readiness and digital competence among healthcare professionals, as well as
established technology acceptance and trust frameworks. Specifically, nurses’ readiness
for Al adoption was conceptualized as a behavioral intention construct influenced by
perceived usefulness/ease of use, trust, ethical considerations, and organizational sup-
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port. In addition, digital competence was included as a prerequisite capability enabling
effective engagement with Al-enabled tools. Demographic (e.g., age, gender) and profes-
sional characteristics (e.g., years of experience, role, workplace setting) were included as
potential predictors of readiness based on prior findings indicating subgroup differences in
technology adoption.

2.4.2. Reliability and Internal Consistency

The reliability of the questionnaire was evaluated using Cronbach'’s alpha coefficient,
which is commonly employed to assess internal consistency and the extent to which items
within a scale measure the same underlying construct. This procedure ensured that the
instrument demonstrated acceptable reliability for the purposes of quantitative analysis.

2.4.3. Questionnaire Content

The questionnaire consisted of the following sections: (i) demographic characteristics,
including gender, age, marital status, and educational level; (ii) professional characteristics,
including years of professional experience, employment status, area of clinical practice,
duration of employment in the hospital, possession of an administrative position, and
certification of computer literacy; and (iii) Likert-scale items assessing: (a) self-evaluation
of digital skills related to computer use, including information skills, communication
skills, software use and content creation, problem-solving skills, and security-related skills;
and (b) exposure to Al and cultural diversity, reflecting participants’ interaction with and
familiarity with Al-related technologies in healthcare environments.

2.4.4. Validated Scales and Adopted Items

To enhance the methodological rigor and validity of the instrument, selected items
were adopted from previously validated studies: (a) 5 items were derived from the study
by Karvouniari et al. [39] and were used to examine and assess the digital skills of Greek
healthcare professionals, based on validated digital competence indicators, (b) 5 items
were adapted from a previously developed instrument assessing intention to use Al in
healthcare [40], (c) 7 items were drawn from the studies by Shinners et al. [46,47]. These
items correspond to the Shinners Artificial Intelligence Perception (SHAIP) tool and were
used to assess healthcare professionals’ perceptions of Al The structure of the questionnaire
and the sources of the adopted items are summarized in Table 1.

The translation and cultural adaptation process followed a forward-backward transla-
tion approach, with independent translation into Greek and subsequent review to ensure
conceptual equivalence. The adapted questionnaire was piloted in a small sample of nurses
to assess clarity and comprehensibility prior to data collection.

For the purposes of analysis, questionnaire items were grouped into composite scales
reflecting the main study constructs. Specifically, the SHAIP items were analyzed as three
subscales: perceived professional impact of Al, perceived readiness for Al adoption, and
expectations/education regarding AL In addition, items related to exposure to Al and
cultural diversity were analyzed as a separate descriptive domain and were not included
in inferential or regression analyses. The intention-to-use-Al items were examined within
the correlation analysis alongside the main scale scores but were not retained as dependent
variables in multivariable regression models. This analytical grouping ensured alignment
between the questionnaire structure, scale construction, and statistical analyses. Each
composite scale was constructed by grouping items according to their conceptual alignment
with the underlying constructs, as defined in the original instruments and adapted for
the purposes of this study. No formal psychometric validation (e.g., factor analysis) was
conducted in the present study, and the scales were used for exploratory purposes.
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2.5. Analyses

Categorical variables were summarized using absolute and relative frequencies,
whereas continuous variables were described using means and standard deviations (and
medians and ranges where appropriate). The Kolmogorov-Smirnov test was applied to
assess the normality of the distribution of continuous variables, which supported the use
of parametric statistical tests.

Independent variables included nurses” demographic and professional characteristics,
while dependent variables comprised the scores obtained from the study scales. Total
years of professional experience and years of experience in the specific hospitals were
strongly correlated (r = 0.90, p < 0.001); therefore, only total years of professional experience
was retained in subsequent analyses to avoid multicollinearity. Due to limited variability
(n < 10) within several categories, the variables area of employment and administrative
position were excluded from correlation analyses.

Bivariate analyses were selected according to variable type and study design.
Independent-samples t-tests were used to compare outcome scores between two-group
variables, while one-way ANOVA was applied for variables with more than two categories
to examine differences in mean outcome scores across independent groups. Pearson cor-
relation coefficients were used for associations between two continuous variables, and
Spearman correlation coefficients were used when at least one variable was ordinal.

When bivariate analyses indicated that more than two independent variables were
significantly associated with a dependent variable, multivariable linear regression models
were fitted to examine predictors of digital skills and readiness for Al adoption. The
intention-to-use-Al variable was not included as a dependent variable in multivariable
regression models, as it was conceptually examined as an attitudinal outcome within
correlation analyses rather than as a primary predictive endpoint. Regression results are
presented as coefficients (b), 95% confidence intervals, and p-values. Statistical significance
was set at p = 0.05. All analyses were performed using IBM SPSS Statistics, version 28.0.

For interpretative purposes, scale scores were evaluated descriptively based on the
distribution of item responses. The qualitative labels (e.g., ‘low’, ‘moderate’, “high’)
were used to summarize overall patterns of responses rather than to reflect predefined
cut-off thresholds.

3. Results
3.1. Participant Characteristics

The study sample consisted of 166 nurses. The majority of participants were female
(88.6%), older than 35 years (82.9%), and married (57.8%). Regarding educational at-
tainment, 30.7% of the nurses were graduates of secondary education, while 69.3% had
completed tertiary education. Among those with tertiary education, 21.7% additionally
held a Master’s or Doctoral degree.

With respect to professional experience, nearly half of the nurses (48.7%) reported
more than 20 years of total service, whereas 51.3% had 20 years or less of professional
experience. The mean total years of service were 17.8 years, indicating a sample with
substantial clinical experience. In terms of employment status, 69.9% of participants
were permanent employees, 18.1% were contract employees, and 12.0% were engaged in
specialization training.

Regarding employment field, 34.3% of nurses were employed in clinical departments,
33.7% in other hospital departments, 18.7% in Intensive Care Units, 9.0% in the laboratory
sector, and 4.2% in the Emergency Room. Only a small proportion of participants (6.0%)
held a management or administrative position at the time of the study.
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Finally, concerning digital qualifications, 39.8% of nurses reported possession of a

computer literacy certificate, while 60.2% did not hold such certification. All demographic

and professional characteristics of the study population are summarized in Table 2.

Table 2. Demographic and professional characteristics of the study sample (n = 166).

Characteristic n (%)
Gender
Male 19 (11.4)
Female 147 (88.6)
Age (years)
18-24 15 (9.0)
25-34 30 (18.1)
35-44 32(19.3)
45-54 47 (28.3)
55-64 42 (25.3)
Family Status
Unmarried 54 (32.5)
Married 96 (57.8)
Separated 16 (9.6)
Educational level
Secondary education 51 (30.7)
Higher education 79 (47.6)
Master’s/Doctoral degree 36 (21.7)
Total years of service
1-5 49 (29.5)
6-10 15 (9.0)
11-15 8 (4.8)
16-20 13 (7.8)
21-25 19 (11.4)
26-30 20 (12.0)
>30 42 (25.3)
Employment contract
Permanent staff 116 (69.9)
Contract employee 30 (18.1)
Specialization 20 (12)
Employment field
ICU 31(18.7)
Clinical departments 57 (34.3)
Laboratory sector 15 (9.0)
Emergency Room (ER) 7 (4.2)
Other departments 56 (33.7)
Years of service 178 +13.4
Management position
No 156 (94.0)
Yes 10 (6.0)
Computer literacy certificate
Yes 66 (39.8)
No 100 (60.2)

Note: Data are presented as number (percentage), except for years of service, which are presented as

mean =+ standard deviation.
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3.2. Reliability of the Measurement Scales

The internal consistency of all questionnaire scales was assessed using Cronbach’s
alpha. The digital skills scale demonstrated very good reliability, while the remaining
scales showed acceptable internal consistency, supporting their suitability for subsequent
analyses. Cronbach’s alpha, for each of the scales, is presented in Table 3.

Table 3. Internal consistency of the questionnaire scales.

Scale Cronbach’s
Digital skills (computer-related) 0.873
Exposure to Al and cultural diversity 0.710
Perceived professional impact of Al 0.726
Perceived readiness for Al adoption 0.662
Expectations and education regarding Al 0.656

Although two scales demonstrated Cronbach’s alpha values slightly below the conven-
tional threshold of 0.70, this indicates moderate internal consistency and suggests that the
corresponding results should be interpreted with caution. Given the exploratory nature of
the study and the adaptation of instruments to a new context, these values were considered
acceptable, while also highlighting the need for further validation in future research.

3.3. Descriptive Results: Digital Skills and Al Readiness/Attitudes

Results are presented following the structure of the questionnaire domains to facilitate
interpretation from a clinical nursing perspective. Percentages reported correspond to the
combined proportion of respondents selecting “agree” or “strongly agree” on the Likert
scale. Variables related to exposure to Al and cultural diversity were analyzed descriptively
and were not included in inferential or regression analyses. Descriptive results across all
study domains are summarized in Table 4.

Table 4. Nurses’ responses across study domains (% agree/strongly agree; n = 166).

Domain Item n (%)
Digital skills and computer use Use of computers for email, video calls, and social networking 59.1
Use of copy—paste tools in documents 51.2
Searching health information from public authority websites 48.8
Creating presentations/attending online courses 29.6
Use of security software (antivirus, firewall, etc.) 27.2
Exposure to Al and cultural diversity Use of Al products/services in daily life 18.0
Basic understanding of Al and its functioning 28.9
Prior troubleshooting of Al products/services 11.8
Cultural background influences attitudes toward Al 27.7
Cultural diversity provides unique perspectives on Al 38.6
Perceived professional impact of Al Al will change the nursing role in the future 50.0
Al improves patient care delivery 422
Al improves clinical decision-making 37.9
Al reduces healthcare costs 36.7
Al will assume part of the nursing role 21.7
Perceived readiness for Al adoption Health professionals are adequately prepared for Al 7.8
Adequate Al training for individualized care planning 7.2
Expectations and education regarding Al Al will have a substantial future impact on specialization 46.4
Al can solve complex problems and save time/cost 54.9
Al improves decision-making processes and efficiency 39.7
AI will shift or create new job opportunities 37.3
Significant challenges in Al adoption 28.3
Nursing institutions are adequately prepared 7.2
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The descriptive presentation of results follows the analytical grouping of questionnaire
domains, whereby composite scales were constructed based on conceptually related items
as described in Section 2.4.4.

Overall, findings indicate moderate digital skills and comparatively lower readiness
for Al adoption. Exposure to Al technologies in daily life and perceived institutional
preparedness were limited, whereas expectations regarding Al’s future impact and its
potential to improve efficiency were more pronounced. Notably, the contrast between
moderate digital skills and low readiness for Al adoption highlights a critical gap in
Al-specific training and preparedness.

3.4. Bivariate Associations with Digital Skills and Readiness for Al Adoption

To examine potential differences in key study outcomes across demographic and
professional characteristics, bivariate analyses were conducted using independent-samples
t-tests, one-way ANOVA, and Pearson correlation coefficients. Table 5 summarizes the sta-
tistically significant bivariate associations identified. For clarity and brevity, only significant
findings are shown.

Table 5. Summary of significant bivariate analyses for digital skills and Al adoption readiness.

Outcome Independent Variable Test Result p-Value
Digital skills Age group Spearman’s rho p=-0322 <0.001
Educational level Spearman’s rho p =0.441 <0.001
Years experience Pearson’s r r=-0.377 <0.001
Computer literacy (yes) t-test <0.001
Marital status (unmarried /separated) t-test <0.01
Employment (in specialization training) ANOVA <0.001
Al adoption readiness Years experience Pearson’s r r=-0.202 <0.05

Digital skills were significantly correlated with age and years of experience (negative
associations) and with educational level (positive association). In addition, digital skills
differed significantly according to computer literacy certification status, marital status, and
employment status.

Readiness for Al adoption was significantly correlated with years of professional
experience. Other bivariate comparisons were not statistically significant.

3.5. Correlation Analysis

Pearson correlations were computed between the main scale scores and revealed
several statistically significant associations. Higher digital skills were associated with
greater perceived readiness for Al adoption and greater intention to use Al Similarly,
higher perceived professional impact of Al was associated with both greater readiness and
greater intention to use Al Although the identified associations were statistically significant,
their practical implications should be interpreted cautiously, as the relatively low explained
variance indicates that additional unmeasured factors likely influence readiness for Al
adoption. In addition, higher perceived readiness for Al adoption was associated with
greater intention to use Al To maintain a concise presentation, only statistically significant
correlations are reported.

3.6. Regression Analysis: Predictors of Readiness for Al Adoption

Multivariable linear regression analyses were conducted following bivariate screening
(p < 0.20) to identify factors associated with the main study outcomes. All regression models
were specified using continuous outcome variables derived from composite scale scores,
with independent variables entered simultaneously. Model assumptions were assessed
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prior to analysis, and no violations were detected. Statistically significant predictors
(p < 0.05) are summarized below:

e  Digital skills were significantly associated with total years of professional experience
(b = —0.13, 95% CI: —0.19 to —0.07, p < 0.001), educational level (b = 0.57, 95% CI:
0.37 to 0.77, p < 0.001), and possession of a computer literacy certificate (b = 0.33, 95%
CI: 0.01 to 0.65, p = 0.041), collectively explaining 32.5% of the variance in digital
skills scores.

e  Perceived professional impact of Al was positively associated with educational level
(b =0.57,95% CI: 0.37 to 0.77, p < 0.001), explaining 5.6% of the variance.

e  Perceived readiness for Al adoption was negatively associated with total years of
professional experience (b = —0.08, 95% CI: —0.12 to —0.02, p = 0.006), accounting for
3.9% of the variance in readiness scores.

e  Perceived positive impact of Al on healthcare delivery was positively associated
with educational level (b = 0.57, 95% CI: 0.37 to 0.77, p < 0.001), explaining 4.5% of
the variance.

Although intention to use Al was significantly associated with digital skills and
perceived readiness in bivariate analyses, it was not retained as a dependent variable in the
final multivariable regression models.

4. Discussion

Given the cross-sectional design, the analytical approach focused on identifying signif-
icant associations and predictors rather than modeling causal mediation pathways. From
a nursing practice perspective, the results provide insights into workforce readiness for
integrating Al-enabled tools into everyday clinical workflows and should be interpreted
within the broader context of nursing informatics and workforce development, where
digital competence increasingly shapes clinical decision-making and professional practice.
The discussion that follows is structured around the key findings presented in Section 3.
Specifically, descriptive findings indicated moderate digital skills but low readiness for Al
adoption (Table 4), while bivariate analyses highlighted significant associations between
digital skills and demographic/professional characteristics (Table 5). Correlation analysis
further demonstrated that higher digital skills were positively associated with perceived
readiness for Al adoption and intention to use Al, and regression modeling identified
educational level, professional experience, and computer literacy certification as key pre-
dictors of digital skills, whereas professional experience emerged as a negative predictor
of readiness for Al adoption. These results are interpreted below in relation to previous
evidence and their implications for nursing practice, education, and policy.

4.1. Digital Skills and Readiness for AI Adoption (Hypothesis 1)

As shown in Tables 4 and 5, nurses reported moderate digital skills, while readiness
for Al adoption remained low. Hypothesis 1 proposed that nurses possess basic digital
skills when exposed to Al-based products and services. The findings indicate that nurses
indeed demonstrate moderate digital skills, particularly in information-searching, com-
munication, software use, problem solving, and security features, but that foundational
knowledge gaps remain evident. Nurses with greater professional experience, higher edu-
cational attainment, and a computer literacy certificate exhibited significantly higher digital
skills. Importantly, these digital competencies were associated with greater perceived
readiness for Al adoption, more favorable perceptions of Al’s professional impact, and
greater intention to use Al These outcomes echo broader trends in the literature, where
digital competence is frequently identified as a core enabler of technology adoption among
healthcare professionals [20,21,49].
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Although previous research highlights the potential of digital skills to support broader
technology implementation, it also notes a reliance on support services rather than proac-
tive engagement with digital tools [21]. This underscores the importance of structured
digital training and continuous professional development tailored to Al use in clinical envi-
ronments. From a practical perspective, these findings suggest that improving Al-specific
training may have a meaningful impact on nurses’ readiness, even when general digital
competence is already present.

4.2. Demographic and Professional Differences in Al Perceptions (Hypothesis 2)

Consistent with the bivariate and regression analyses (Table 5; Section 3.6), educational
level and professional experience were the main factors associated with Al perceptions
and readiness. Hypothesis 2 predicted significant differences in nurses’ attitudes toward
Al adoption according to demographic and professional characteristics. The results con-
firmed that a higher educational level consistently predicted more positive perceptions of
Al's impact, while greater professional experience was associated with lower perceived
readiness for Al adoption. These patterns are broadly consistent with previous studies
reporting differences in attitudes toward emerging technologies according to educational
and professional characteristics [29,50].

The observed differences highlight the need for targeted educational strategies that
address not only technical skills, but also confidence and perceived relevance of Al technolo-
gies among diverse nursing cohorts. The negative association between longer professional
experience and perceived readiness for Al adoption may reflect cumulative exposure to
established clinical routines, heightened perceptions of risk associated with technological
change, or limited access to structured digital upskilling opportunities over time. Im-
portantly, this finding does not imply resistance among experienced nurses; rather, it
underscores the need for tailored training approaches that acknowledge prior professional
expertise while fostering confidence in Al-supported clinical practice.

4.3. Knowledge, Education, and Training Needs in Al (Hypothesis 3)

The descriptive findings indicate limited Al knowledge and training preparedness
(Table 4), supporting the need for structured education. Hypothesis 3 focused on nurses’
knowledge of Al and their recognition of the need for training. The findings partially
support this hypothesis: while nearly one-third of nurses reported a basic understanding of
Al functions, overall readiness was low, and only a small fraction felt adequately trained to
use Al effectively in individualized care planning. This limited Al-specific knowledge and
training readiness mirrors findings in broader health professions settings, where knowledge
gaps and a lack of formal educational pathways remain significant barriers to effective
implementation [30,51,52].

Moreover, although nurses recognize the potential of Al to enhance care delivery,
the absence of structured educational programs hampers readiness and may contribute
to underutilization of Al tools. Prior reviews emphasize the importance of embedding
Al training into health professionals” education to bridge this gap [25]. Without such
preparation, nurses may struggle to leverage the full potential of Al in practice, potentially
limiting improvements in efficiency, safety, and personalization of care [53,54].

4.4. Limitations

Several limitations of this study should be acknowledged. First, the cross-sectional
design precludes causal inference; therefore, longitudinal studies are needed to examine
how nurses’ digital skills, perceptions, and readiness for Al evolve over time. Second,
the reliance on self-reported measures may introduce reporting or social desirability bias,
particularly in the assessment of digital competence, where participants may overestimate
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or underestimate their actual skills. Third, the study employed non-probability sampling
and was conducted in two public hospitals within a specific nursing practice context, which
may limit the generalizability and representativeness of the findings with respect to the
broader national healthcare system. These sampling characteristics should be taken into
account when interpreting the findings, particularly regarding their transferability to other
healthcare settings or national contexts.

Although efforts were made to include participants from diverse clinical departments,
the sample may not fully capture variability across different institutional settings and re-
gions. In addition, the findings may be influenced by the specific cultural and organizational
context of the Greek healthcare system, which may shape attitudes toward technology and
Al adoption. Fourth, while the instrument captured basic exposure to Al and self-reported
understanding of Al it did not assess more advanced dimensions of Al literacy, such as
familiarity with specific clinical Al applications or ethical and regulatory considerations.

In addition, the study did not include formal factor-analytic validation of the adapted
instrument, which constitutes an important limitation and restricts the ability to fully
confirm the underlying construct structure. Furthermore, the use of adapted scales without
formal psychometric validation in the specific study context may affect the robustness of
the derived constructs.

The relatively low proportion of variance explained by some regression models, par-
ticularly for readiness for Al adoption, suggests that important influencing factors such as
organizational culture, leadership support, digital infrastructure, and institutional readi-
ness, which likely play a central role in shaping nurses’ readiness for Al adoption were not
captured in the present study and should be explored in future research. Future studies
should further investigate these factors, assess specific Al tools used in Greek clinical
settings (including usability, workflow integration, and clinical impact), and conduct multi-
center studies with larger and geographically diverse samples to enhance generalizability.

4.5. Broader Context and Implications

The findings of this study should be interpreted within the broader trajectory of
Al integration into healthcare systems globally. Al technologies are rapidly reshaping
clinical workflows, operational processes, and healthcare delivery models, with evidence
suggesting transformational potential in areas such as predictive analytics, decision support,
and personalized medicine [31,33,55]. For nursing practice specifically, Al holds promise
to enhance documentation, patient monitoring, and clinical decision-making through
advanced data analysis and real-time support systems [6,39].

Yet, realizing this potential requires attention to structural, educational, and ethical
dimensions of adoption. Systematic reviews of Al adoption in healthcare report persistent
barriers including infrastructure limitations, limited training, workflow misalignment, and
concerns about transparency and accountability [1,31]. These challenges are particularly
salient in the nursing context, where front-line professionals must balance clinical demands
with adoption of complex technologies. Addressing these challenges requires not only
individual-level training but also institutional commitment, including the development of
structured implementation strategies, leadership engagement, and the integration of Al
competencies into organizational policies and professional development frameworks.

Furthermore, broader healthcare research has underscored the importance of responsi-
ble and equitable Al deployment. Ethical deployment guidelines, such as the FUTURE-AI
framework, recommend prioritizing fairness, explainability, usability, and robustness to
ensure that Al systems are accepted by clinicians, trusted by patients, and supportive of
clinical decision-making, without exacerbating existing disparities or undermining pro-
fessional skills [56]. A growing body of evidence further suggests that, beyond technical
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performance, successful Al adoption depends critically on trust, interpretability, and clini-
cian engagement [43]. Accordingly, policies aimed at expanding access to Al education,
fostering interdisciplinary collaboration, and aligning Al tool development with nursing
workflows are essential. In this regard, international frameworks emphasize that effective
Al adoption in healthcare requires coordinated organizational strategies, interdisciplinary
collaboration, transparency, and sustained human oversight to ensure safety, accountability,
and ethical deployment in clinical practice [32].

These broad considerations suggest that while nurses may express moderate readiness
and positive attitudes toward Al, systematic investments in education, organizational
alignment, and ethical governance are critical to ensure that Al enhances care delivery
without undermining core nursing functions or professional autonomy.

5. Conclusions

The present study found that nurses demonstrated moderate digital skills, with 59.1%
reporting competence in email /video communication but only 27.2% indicating adequate
use of digital security tools. Exposure to Al was limited (18.0% reported using Al prod-
ucts/services in daily life), and readiness for Al adoption in clinical practice was com-
paratively lower, as only 7.8% of participants considered health professionals adequately
prepared for Al and 7.2% reported adequate Al training. In bivariate and multivariable
analyses, digital skills were significantly associated with educational level and computer
literacy certification, while longer professional experience was consistently associated with
lower perceived readiness for Al adoption (b = —0.08, p = 0.006). Overall, these results
suggest a gap between general digital competence and preparedness for Al-enabled clinical
implementation, supporting the need for targeted Al education and workforce develop-
ment strategies. These findings should be interpreted within the context of the study
sample and design. Future nursing research should further explore how digital competence
development and Al literacy interventions influence clinical adoption and professional
practice outcomes.

These findings suggest that the effective and sustainable adoption of Al in healthcare
requires not only technological availability but also systematic investment in workforce
preparation. Successful Al integration should be supported by: (a) organizational strategies
that promote supportive work cultures, updated procedures, and training programs for clin-
ical guidance; (b) the development of interdisciplinary collaboration models that actively
involve frontline healthcare professionals alongside technical experts; and (c) mechanisms
that ensure coordination, transparency, and human oversight, while promoting safety,
accountability, and trust in Al-supported decision-making. From an organizational perspec-
tive, these findings highlight the need for institutional strategies that support structured
training, leadership engagement, and the integration of Al competencies into professional
development frameworks for nurses.

From an applied perspective, Al implementation strategies in healthcare should be
accompanied by role-specific training programs for nurses, integration of Al literacy into
continuing professional education, and organizational policies that support gradual and
transparent adoption of Al tools. Aligning Al system design with nursing workflows
and competencies may enhance acceptance, reduce uncertainty, and promote the safe and
effective use of Al in everyday clinical practice.
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