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Abstract

The use of artificial intelligence (AI) in the radiological field has been extensively investi-
gated from the radiologists’ perspective. Existing studies have primarily focused on Al’s
contribution to diagnostic processes and on how its introduction has transformed—and
continues to transform—radiologists” professional practice. The perspectives of radio-
graphers remain underrepresented in the literature, despite their central role in image
acquisition and their position as the primary “on-the-ground” operators and managers of
imaging technologies. The objective of this study was to analyze the perceptions, attitudes,
and expectations of Italian radiographers regarding the introduction of Al, and to provide
insights to inform professional training and organizational strategies within healthcare
systems. A cross-sectional survey study with qualitative enhancement was adopted as the
study design. A survey was administered to a convenience sample, comprising 222 respon-
dents. The findings reveal a high level of familiarity with Al in everyday life, accompanied
by an almost complete absence of cultural resistance, suggesting a workforce that is both
receptive and ready to evolve. Nevertheless, this individual readiness is contrasted with
a substantial institutional and operational gap, characterized by the lack of standardized
protocols, regulatory uncertainty, and an uneven distribution of technological resources.
The effective integration of Al therefore requires a comprehensive and coordinated ap-
proach. Educational reform is necessary to integrate Al and radiomics into university
curricula and continuing professional development programs, encompassing not only
technical competencies but also ethical, deontological and communication skills. Finally,
national and European regulatory frameworks must evolve to clearly define radiogra-
phers’ responsibilities within Al-assisted workflows, to establish robust guidelines for data
governance and the management of algorithmic outputs.

Keywords: artificial intelligence; radiology; radiographer; perception; barriers; opportunities

1. Introduction

Artificial intelligence (Al), defined in ISO/IEC TR 24028:2020 [1] as the capability of
an engineered system to learn, process, and apply knowledge and skills, has evolved from
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a futuristic concept into an established reality in medicine, due to its rapid and widespread
diffusion across all fields of application [2—4] From patient information management to
operational support in clinical care, Al is redefining modern healthcare systems. In this
context, the radiological sector has recently emerged as a technological pioneer, benefiting
significantly from deep learning algorithms for the analysis and interpretation of visual
data [5,6].

The advent of Al in radiology demands a rigorous theoretical framework to ensure
clinical efficacy, ethical compliance, and scalability. The recent literature emphasizes that
the deployment of such systems must be structured around core pillars, including data
quality, algorithmic validation, human—-AlI collaboration, and governance, in alignment
with stringent regulations such as the EU Al Act for high-risk medical devices [7]. Key
policy documents, such as the white papers from the Canadian and French radiological
associations, have already outlined guidelines for a safe transition toward Al-assisted
diagnostics. These documents highlight how Al-assisted diagnostics can significantly
improve workflow efficiency and patient outcomes [8,9].

The technological landscape is currently extensive, with over 100 commercially avail-
able Al products for radiology identified. Nevertheless, the robustness of the supporting
scientific evidence varies [10]. Applications range from emergency radiology, where the
timely detection of time-dependent pathologies is crucial [11], to pediatric interventional
radiology [3] and maxillofacial imaging [12,13]. Despite this broad spectrum, the central
issue remains the impact of Al on professional training and practice. The debate has shifted
from whether Al will replace radiologists to how the professionals must evolve to work
with these systems [14,15].

However, the success of Al implementation depends not only on the technical validity
of the algorithms but also on a range of organizational, ethical, and professional factors [16].
In fact, despite the rapid technological advancements, much of the scientific discourse
has focused on the potential impact of Al on the medical workforce. Specifically, several
studies have sought to capture the “feedback” and sentiments of radiologists regarding the
integration of these tools into their clinical routine [17]. International surveys have revealed
a complex landscape. While there is a consensus on Al’s potential to reduce mundane
tasks and improve diagnostic accuracy [15], many radiologists express concerns regarding
the “black box” nature of algorithms, the potential decrease in professional autonomy;,
and the legal implications of diagnostic errors facilitated by Al [14]. Research involving
medical residents and senior radiologists has shown that while younger generations are
more digitally native and open to Al there is a shared demand for more robust clinical
validation and standardized integration of Al, first and foremost in the use of Picture
Archiving and Communication Systems (PACS) [16]. However, this focus on the physician’s
perspective creates a professional blind spot. While radiologists” feedback is crucial for
the interpretative phase, it overlooks the pre-analytical and acquisition phases, where
radiographers are the primary actors.

While the literature has extensively explored the perspective of radiologists, a sig-
nificant knowledge gap persists regarding the viewpoint of radiographers [18]. As the
professionals responsible for image acquisition and the primary “on-the-ground” man-
agers of the technology, the radiographers’ perspective is essential for understanding the
actual integration of Al into the daily workflow. The radiographers’ interaction with Al is
fundamentally different, since it involves protocol optimization, real-time image quality
assessment, and patient dose management [19,20]. To date, the international literature
reveals a complex spectrum of perceptions among radiographers, ranging from profes-
sional optimism to concerns regarding job displacement and the erosion of human-centric
care [21,22]. Despite the proliferation of global studies, a significant geographical disparity
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remains evident. Current research is predominantly centered on Anglo-Saxon, Northern
European, and Asian populations, leaving the perspectives of Italian radiographers notably
underrepresented [23,24]. Given the unique legal framework and educational standards
that define the profile of radiographers as healthcare professionals in Italy, and consider-
ing the presence of approximately 28,000 radiographers nationwide, their perspectives
remain underrepresented in the scientific literature [25-28]. This lack of localized data rep-
resents a critical knowledge gap. Understanding the specific attitudes, perceived barriers,
and educational needs of Italian professionals is therefore essential to ensure a tailored
and successful digital transition within the national healthcare system. This study aimed
to investigate Italian radiographers” knowledge, attitudes, perceived preparedness, and
expectations regarding Al integration in radiology practice.

2. Materials and Methods
2.1. Study Design and Population

A cross-sectional survey study with qualitative enhancement was conducted to inves-
tigate the perceptions and attitudes of radiographers regarding the integration of Al into
clinical practice [29,30].

The target population consisted of Italian radiographers registered with the national
professional order and authorized to practice under Ministerial Decree 746/1994 [31]. The
study was restricted to the Italian national territory (approximately 28,000 professionals)
to ensure a homogeneous sample. This choice was dictated by the significant interna-
tional variations in the professional profile, legal responsibilities, and clinical autonomy of
radiographers across different national regulatory frameworks [32].

Inclusion criteria were radiographers registered with Italian national professional
board and authorized to practice under Ministerial Decree 746/1994 and working in Italy
at the time of survey administration.

Exclusion criteria were incomplete survey and survey with missing or improperly
completed informed consent for data processing.

2.2. Survey Development

An extensive literature review was conducted to identify existing validated tools on
Al perceptions in radiology.

As no specific instrument was found to be tailored to radiographers’” unique profes-
sional scope, the research group developed an ad hoc survey in accordance with recom-
mendations for survey design and reporting [33,34].

The survey was first reviewed by a panel of experts (one radiologist; two radiogra-
phers, including one representative of the professional order and the other one expert in
radiomics; one expert in public health; and one researcher in health professions) to assess
content validity, clarity, and items relevance. Following expert review and revision, a pilot
test was conducted on a small sample of participants from the target population to assess
comprehensibility, feasibility, and completion time.

The survey comprised 15 items organized into five distinct sections (Supplementary
Materials S1):

1. Informed Consent: The first section was dedicated to obtaining informed consent for
participation in the study and data processing.

2. Sample Characteristics: The second section focused on collecting the respondents’
demographic data.

3. Al Knowledge and Usage: The third section investigated the current implementation
of Al in the services in which Italian radiography professionals operate.
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4. Education and Training on Al: The fourth section was dedicated to collecting data
on the level of specific training received or required in relation to Al technologies by
Italian radiographers.

5. Perceived impact of Al on the profession: The fifth section assessed the barriers
hindering Al adoption and the potential opportunities for Italian radiographers.

2.3. Data Collection and Distribution

The survey was administered digitally using Google Forms to maximize reach and
ensure systematic data collection. The distribution was carried out in collaboration with the
National and Local Boards of Radiographers and local professional Orders. An introductory
e-mail explaining the project’s aims, accompanied by a link to the survey, was sent. Data
collection took place between 10 November 2025 and 15 March 2026. To encourage partici-
pation and ensure honest responses, all data were collected in a strictly anonymous form.
Periodic reminders were sent throughout the collection period to improve the response
rate. Consent for data management was obtained from each participant in accordance with
current European privacy regulations (Regulation (EU) 2016/679, GDPR) and national
legislation (Italian Legislative Decree 196/2003, “Personal Data Protection Code”).

In accordance with institutional guidelines, the study was exempted from ethics
committee approval as the data was collected in strictly anonymized form via a voluntary
survey that presented no risk to participants and did not deal with sensitive data. Moreover,
this manuscript resulted from an observational study conducted in the field of training and
education of Italian radiographers, without any consequences for professional activity.

2.4. Statistical Analysis

Descriptive statistics were used to summarized the characteristics of the study sam-
ple and the distribution of responses. Age was reported as mean and standard devia-
tion, whereas categorical variables were described using absolute frequencies and per-
centages. Open-ended responses regarding barriers to Al implementation and profes-
sional opportunities offered by Al were analyzed using an inductive content analysis
approach. Responses were independently reviewed, coded, and grouped into recur-
rent thematic categories by two researchers; discrepancies between them were resolved
through discussion within the research team. Similar or overlapping categories were sub-
sequently merged into broader thematic domains. As regards barriers, the final domains
included regulatory/legal /privacy/accountability issues, ethical and relational aspects,
trust/reliability, resources/infrastructure/time/training, data and standardization, imple-
mentation/adoption, occupational risk, error management, environmental impact, and
no barriers. For opportunities, the final domains included clinical benefit/quality /safety,
workflow /efficiency /support, quality control and data, professional development and
role, innovation/technology/research, other /unspecified, and no opportunities. The final
categories were then converted into binary thematic variables and summarized as counts
and percentages.

As concerns inferential purposes, two main outcomes were considered, namely profes-
sional use of Al and self-perceived preparedness to use Al in the workplace. Professional
use of Al was recoded as a binary variable contrasting respondents reporting no or minimal
use (never /rarely) with those reporting at least occasional use (sometimes/often/daily).
Self-perceived preparedness was also analyzed as a binary variable contrasting lower
preparedness (unprepared/fairly unprepared/indifferent) with higher preparedness (fairly
prepared/prepared). Bivariate associations were explored between these two outcomes
and the main survey variables including geographic area, employment sector, work set-
tings, perceived Al application stages within the radiological process, training needs, and
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thematic categories derived from open-ended responses on barriers and professional op-
portunities related to Al. Multiple-response items concerning radiological process stages
and training needs were transformed into binary indicators for each response option.

Bivariate associations between survey variables and the two main outcomes were
explored using Pearson’s chi-square test or Fisher’s exact test, as appropriate. A multivari-
ate logistic regression model was additionally explored following the bivariate analyses
conducted using Pearson’s chi-square test. Since the model did not reveal any additional
statistically significant independent associations, nor did it alter the overall interpretation of
the results, it was not included in the final presentation of the study findings. All statistical
tests were two-tailed, and statistical significance was set at p < 0.05. Statistical analyses
were conducted using Stata 19 (StataCorp, College Station, TX, USA).

3. Results

3.1. Sample Characteristics
A total of 222 [talian radiographers completed the survey during the study period.
The analyzed sample had a mean age of 43 £ 12.3 years old (range 22-72 years old).

Geographic distribution showed a prevalence of professionals operating in northern Italy
(n =124, 55.0%), followed by the south (1 = 51, 23.0%) and the center (n = 48, 22.0%) (Figure 1).
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Figure 1. Sample in Italy: Distribution of respondents for each Italian region.
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Most radiographers reported working in public facilities (n = 170, 76.6%), followed by
those working at private centers (n = 38, 17.1%) and freelancers (n = 11, 5.0%). The sample
comprised participants active in a wide range of radiological subspecialties. The highest
proportion of the sample, approximately two/thirds, was identified in General Radiography
(n =162, 73.0%), followed closely by Computed Tomography (1 = 148, 66.7%). A significant
portion of the participants also reported working in Magnetic Resonance Imaging (n = 81,
36.5%) and in the Operating Room (1 = 67, 30.2%). Specialized modalities showed lower but
notable representation, including Breast Imaging (n = 50, 22.5%), Interventional Radiology
(n = 47, 21.2%), and Radiotherapy (n = 30, 13.5%). The remaining participants were
distributed among Nuclear Medicine (n = 22, 9.9%), Mobile Radiology (n =17, 7.7%), and
Ultrasound (n = 10, 4.5%), while 41 respondents (18.5%) operated in other miscellaneous
clinical contexts.

Overall 73.4% of respondents stated using Al at least occasionally. The largest segment
(n =65, 29.3%) engaged with Al “sometimes,” while a combined 44.0% used it “often” or
“daily,” indicating a strong integration of Al into personal routines. Only 8.1% (n = 18)
reported having “never” used it (Table 1).

Table 1. Italian Sample characteristics.

Variables No. %
Age Mean 43 + 12.3 years old
North 123 55.4
Geographic area Center 48 21.6
South/Islands 51 23.0
Public 170 76.6
Private 38 17.1
Working sector
Freelance 11 5.0
Multiple 3 1.4
General Radiography 162 73.0
Mobile Radiology 17 7.7
Computed Tomography 148 66.7
Magnetic Resonance Imaging 81 36.5
Operating Room 67 30.2
Working area Interventional Radiology 47 21.2
Radiotherapy 30 13.5
Nuclear Medicine 22 9.9
Breast Imaging 50 225
Ultrasound (Sonography) 10 4.5
Other 41 18.5
Never 18 8.1
Rarely (2-3 times a year) 41 18.5
Do you use a.rtificial. intelligepce in your private s:laily life? Sometimes (2—3 times a month) 65 293
(e.g., searching for information, content generation, etc.)
Often (2-3 times a week) 56 25.2
Daily 42 18.9
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3.2. Knowledge of and Experience with Al

Data indicated that most of the sample possesses a theoretical foundation on the sub-
ject (96.7%). A total of 52.3% reported knowing the basic principles of Al, while 31.5% held
a general definition. Only 13.1% stated having in-depth knowledge, whereas the proportion
of those who know nothing about it is very low (3.2%). Nevertheless, a significant gap
existed between theoretical knowledge and practical application; specifically, 36.0% of
radiographers have never used Al in their professional practice, while only a small pro-
portion used it daily (13.1%). Combining those who use it “often” or “daily”, the figure
reaches approximately 32%, indicating that Al is already an established part of professional

practice for one-third of operators (Table 2).

Table 2. Al knowledge and usage by Italian radiographers.

Questions Levels No. %

I don’t really know what it is. 7 32
I can give a general definition. 70 31.5

Do you know what artificial intelligence (AlI) is? —
I know the basic principles. 116 52.3
I'have in-depth knowledge. 29 13.1
Never 80 36.0
Rarely (2-3 times a year) 35 15.8
Have you ever had the opportunity to use Al Sometimes (23 times a month) 36 162
in your work?

Often (2-3 times a week) 42 18.9

Daily 29 13.1

Technical parameters selections 62 27.9

Comparison with prior examinations 87 39.2

Flagging areas requiring attention 81 36.5

Assessment of correctness criteria 51 23.0

Assessment of diagnostic quality 62 27.9

Examination planning 51 23.0

In which phases do you believe Alis or could be  Suggestion of additional projections 35 15.8
integrated into radiology? (Max 3 answers) Pre-diagnosis 1 140
Assessment of therapeutic quality 16 7.2

Sugggstion of a.dditional 9 i1

interventions

All responses 2 0.9

Other 0.0

Missing 0.5

Regarding the perceived potential for Al integration in the diagnostic pathway, the
sample identified specific phases of the radiological workflow as most suitable for techno-
logical implementation. The area with the highest consensus was the comparison with prior
examinations, as indicated by 87 respondents (39.2%). This was closely followed by the
identification and flagging of areas requiring attention (36.5%), highlighting a strong expec-
tation for Al as a support tool for detection (Computer-Aided Detection—CAD). Two areas
recorded an identical frequency of 62 responses (27.9%). They were technical parameter
selection and assessment of diagnostic quality. Furthermore, examination planning and
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assessment of quality criteria both received 51 responses (23.0%). Conversely, applications
perceived as less relevant or more distant from current practice pertained to phases closer
to the clinical and therapeutic decision-making process, such as suggestions for additional
projections (15.8%), pre-diagnosis (14.0%), assessment of therapeutic quality (7.2%), and
additional interventions (4.1%). Notably, only 0.9% of the sample (n = 2) believed that Al
could be integrated across all listed phases, whereas a single response was missing (0.5%).

3.3. Education and Training Needs on Al

The data presented in Table 3 illustrated the perceived readiness of Italian radiogra-
phers regarding Al integration and identified their most pressing educational needs.

Table 3. Education and training on Al by Italian radiographers.

Questions Levels No. %
Unprepared 40 18.0
Based ¢ teainine. b 44 Fairly unprepared 51 23.0
5 s
Fairly prepared 79 35.6

Prepared 17 7.7
Usage protocols 85 38.3
Professional responsibility 83 37.4
Al development mechanisms 70 315
Verification of results 63 28.4
What do you believe are the primary training needs Monitoring 38 171
for your professional profile regarding the use of AI? Technical aspects 69 31.1
(Max 3 answers) Ethical and deontological aspects 64 28.8
Regulatory/Legal aspects 1 0.5

All responses 2 0.9

Other 0 0.0

Missing 1 0.5

When respondents were asked to rate their current level of preparation on the use of Al
in their work, 18.0% stated feeling unprepared, 23.0% fairly unprepared, 15.8% indifferent,
35.6% fairly prepared, and 7.7% prepared. Overall, 41.0% of the sample reported lower
levels of preparedness (unprepared/fairly unprepared), whereas 43.3% reported higher
levels of preparedness (fairly prepared/prepared). Among the training needs, the most
frequently selected items were usage protocols (38.3%) and professional responsibility
(37.4%). Training on Al development mechanisms (31.5%) and technical aspects (31.1%)
were also commonly stated, as were verification of results (28.4%) and ethical /deontological
aspects (28.8%). Monitoring was selected less frequently (17.1%), whereas regulatory and
legal aspects were rarely reported (0.5%).

3.4. Perceived Impact of Al on Profession

The final section of the survey further investigated participants’ perceptions of the
opportunities offered by Al the barriers to its integration, and its potential impact on the
radiography profession from the perspective of Italian radiographers (Table 4). The survey
further explored professionals’ perspectives on the actual or potential contribution of Al
implementation to their daily practice.
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Table 4. Perceived impact of Al on profession by Italian radiographers.

Question Level No. Y%

Extremely useless 2 0.9

Fairly useless 13 59

The contribution o.f implementing Al in your Indifferent 16 70

work is, or could be:

Fairly useful 111 50.0
Extremely useful 80 36.0

Regulatory/legal /privacy /accountability 21 9.5

Ethics and relational aspects 20 9.0
Trust/reliability 27 12.2
Resources/infrastructures/time 56 252
Training 46 20.7
In your opinion, what are the main barriers Data collection and standardization 25 11.3
preventing the use of Al in radiology? Implementation/adoption 29 13.1
Occupational risk/job displacement risk 1.8

Error management 3.6

Environmental impact 1 0.5

No barriers 17 77

(includes non-responses; “don’t know” = missing)
Clinical benefits/quality and safety of care 51 23.0
Workflow optimization/efficiency 32 144
Procedural support 50 22,5
In your opinion, what professional Quality control and data 25 11.3
development opportunities does Al Professional development 45 20.3
offer to radiographers? :

Innovation/technology /research 16 7.2

Other/unspecified 16 7.2
. No possibility o 23 104

(includes non-responses; “don’t know” = missing)

Very unlikely 41 18.5
Unlikely 121 54.5

Do you thin.k that AI Will be able to replace Indifferent 17 77

you in your job in the future?

Likely 43 19.4
Very likely 84 37.8

Most participants attributed significant value to Al integration. Specifically, 50.0% of
them (n = 111) believed that the contribution of Al is, or could be, “Somewhat useful”,
whereas 36.0% (n = 80) defined it as “Extremely useful”. In total, 86.0% of the sample
perceived Al as a beneficial resource for their professional workflow. In contrast, the

proportion of professionals expressing skepticism or neutrality was notably small; namely,
only 7.2% (n = 16) maintained a neutral position, 5.9% (n = 13) defined it as “Somewhat

useless”, and a minimal 0.9% (n = 2) deemed it “Extremely useless”.

Open-ended responses regarding barriers to Al implementation and professional

opportunities offered by Al were analyzed using an inductive content analysis approach.
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For example, respondent no. 39 identified the following barrier to Al implementation:
“The lack of information and training regarding the use of Al software.” As concerns
the professional opportunities offered by Al, the same respondent stated: “Al could ex-
pand the skills of the radiographers by providing immediate pre-diagnosis in order to
shorten the report times by radiologists”. Based on these responses, the research group
identified the main barrier-related theme as the lack of Al training, which was classified
under the thematic area “Training”. In addition, such responses highlighted professional
advancement, Al-assisted diagnosis, and workflow optimization, which were classified
under the thematic areas “Professional development”, “Clinical benefits/quality and safety
of care”, and “Workflow optimization/efficiency”. Considering replies from the entire
sample, the most frequently found categories on barriers to Al implementation in radiology
were resources/infrastructures/time (25.2%), training (20.7%), implementation/adoption
(13.1%), trust/reliability (12.2%), and data collection/standardization (11.3%). Regula-
tory/legal/privacy/accountability barriers were reported by 9.5% of respondents, followed
by ethics and relational aspects (9.0%), error management (3.6%), occupational risk/job
displacement risk (1.8%), and environmental impact (0.5%). No barriers were found in
7.7% of cases.

Regarding the opportunities offered by Al to foster professional growth, the most fre-
quently recognized benefits included clinical benefits and safety of care (23.0%), procedural
support (22.5%), professional development (20.3%), and workflow optimization (14.4%).
A smaller subset (10.4%) indicated no professional opportunities.

When respondents were asked whether Al will be able to replace them in their future
jobs, 18.5% (n = 41) and 54.5% (n = 121) of them believed it is “Very unlikely” and “Unlikely”
respectively. Instead, this scenario was considered “Likely” by 19.4% (n = 41) and “Very
likely” by 37.8% (n = 84) of respondents.

3.5. Associations with Professional Al Use and Self-Perceived Preparedness

Bivariate analyses showed that professional use of Al was significantly associated
with higher self-perceived preparedness to use Al in the workplace (p < 0.001), indicating
that respondents who claimed to use Al in their professional activity were more likely
to feel prepared than those who did not. Professional Al use also varied significantly
by geographic area (p = 0.020), with the highest proportion of users observed in central
Italy (64.6%), followed by northern Italy (46.3%) and southern Italy/islands (37.3%). No
significant associations emerged between professional Al use and employment sector, radi-
ological process stages identified as suitable for Al integration, or barrier macro-categories.
Among training needs, the only variable significantly associated with professional Al use
was Al development mechanisms. Specifically, 60.0% of respondents who identified Al
development mechanisms as a training need reported using Al in their work, compared
with 42.8% of those who did not identify this need (p = 0.021). Among perceived profes-
sional opportunities, the only variable significantly associated with professional Al use
was innovation/technology/research. Specifically, 75.0% of respondents who identified
innovation, technology, or research as a professional opportunity reported using Al in their
work, compared with 46.1% of those who did not identify this opportunity (p = 0.036).

With regard to self-perceived preparedness, no significant associations were found
for geographic area, employment sector, barrier macro-categories, or opportunity macro-
categories. Among work settings, working in magnetic resonance imaging was significantly
associated with higher preparedness (p = 0.025). Among the radiological process stages,
the only variable significantly associated with preparedness was pre-diagnosis. Specifically,
61.3% of respondents who identified pre-diagnosis as a relevant stage for Al integration
stated feeling prepared, compared with 40.3% of those who did not identify this stage
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(p = 0.033). Among training needs, the only variable significantly associated with preparedness
was ethical and deontological aspects. Specifically, 54.7% of respondents who identified ethical
and deontological aspects as a training need stated feeling prepared, compared with 38.6% of
those who did not identify this need (p = 0.036). No significant associations were observed
between self-perceived preparedness and the remaining variables.

4. Discussion
4.1. Sample Characteristics Analysis

The demographic profile of the sample, with a median age of 43 years, can be inter-
preted within the context of the national workforce, which has an average age ranging
between 48.4 and 49.1 years.

The high prevalence of professionals working in the public sector (76.7%) requires
a twofold reason. The first measure involves aligning the number of students admitted to
bachelor’s degree programs with the workforce demands of the Italian National Health
Service, in compliance with existing regulatory standards (Ministerial Decree 70/2015,
“Regulation defining qualitative, structural, technological, and quantitative standards for
hospital care”). In this way, the Italian National Healthcare System has absorbed over
time most new registered radiographers. The second reason is represented by the lack of
an internationally standardized professional profile for radiographers, including within
Europe, which limits international employment opportunities due to the lengthy process
required for the recognition of professional qualifications, a process closely linked to the
educational pathway defined by the Italian national radiographer profile [31].

4.2. Analysis of Knowledge of and Experience with Al

While the scientific literature has extensively examined the use of Al from radiologists’
perspectives [18], the current study addressed the “professional blind spot” identified by
Hardy (2020) by focusing on radiographers, who play a central role in the pre-analytical,
image acquisition and processing phases of radiological practice.

Regarding Al adoption, the high level of engagement within our sample in their per-
sonal lives (about 82%) suggested a workforce primed for transformation with only 8.1% of
respondents identifying as “never” users and more than 90% stating at least “minimum
knowledge”. However, the transition from personal familiarity to professional mastery
requires a robust regulatory and educational framework. Such a framework should recog-
nize radiographers not merely as “button pushers,” but as human-in-the-loop professionals
responsible for ensuring the ethical and technical integrity of Al-assisted image acquisition,
in accordance with the Italian regulatory framework [31]. This professional stance reflects
the interest in Al applications that support core technical activities, such as the selection of
technical parameters (27.9%), the assessment of diagnostic quality (27.9%), and the evalua-
tion of quality criteria (23.0%). These priorities reflect a desire to reduce mundane tasks
while improving diagnostic accuracy [15]. Accordingly, our sample viewed Al primarily
as a tool for technical and quality support rather than for pure diagnostics purposes, in
line with the national regulations governing their professional practice. Simultaneously,
the sample of the current study acknowledged that Al could help overcome the current
regulatory boundaries regarding data access and pathology recognition, especially through
comparison with prior examinations (39.2%) and flagging areas of interest (36.5%).

The statistically significant association between a high sense of preparedness and
the identification of the pre-diagnosis stage as a strategic area for Al implementation
(p-value = 0.033) further reinforced this trend.

The data revealed a professional category that was theoretically aware (96.7%) but
practically underserved. Although enthusiasm for the potential of Al was sky-high, a signif-
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icant readiness gap persisted. Italian radiographers in our sample were interested in clinical
Al integration but remained unsupported in practice due to the heterogeneous tool avail-
ability [35]. Nearly half of the respondents (41.0%) still felt technically inadequate. Their
primary demands included practical tools, specifically standardized protocols (38.3%), and
regulatory clarity defining responsibilities (37.4%) to ensure safe and effective workflow
integration. Secondarily, there was a growing awareness of the need to expand skills in
radiomics and informatics engineering. This would allow radiographers to understand and
control Al development mechanisms (31.5%) and to verify Al algorithmic results (28.4%).
This positioning aligns with Persiani’s 2019 study, which identified a strong commitment
to managing new technological developments [25,26].

A direct consequence of these findings was the urgent need for specialized train-
ing. This training should cover not only the technical-professional aspects of service
delivery [20], but more crucially how to manage patient education and communica-
tion on Al use, alongside the associated ethical and deontological implications (28.8%,
p-value = 0.036) [6,16].

Currently, neither Directive 2013/59 /Euratom—Ilaying down basic safety standards
for protection against ionizing radiation—nor its Italian implementation in Legislative
Decree 101/2020 [36] has fully leveraged the radiographer’s role in the care process. This
has left a regulatory vacuum that European radiographers are collectively working to
resolve [19,23].

Finally, it was noteworthy that only minimal differences existed between respondents
with “poor” versus “good” Al training. This likely reflected the partial and heterogeneous
diffusion of Al technology across Italy, as well as the emergence of ad hoc training courses
that have not yet been standardized or integrated into formal university curricula.

4.3. Analysis of Al's Perceived Impact on Profession

In alignment with the existing literature [8,9], Italian radiographers in our convenience
sample believed that Al could significantly enhance diagnostic quality, especially regarding
clinical benefits, quality, and safety of care (23.0%), as well as quality control and data man-
agement (11.3%). Furthermore, Al was recognized for its potential in improving workflow
efficiency, through procedural support (22.5%) and overall workflow optimization (14.4%).
Indeed, the use of Al in radiology has been a subject of scientific research and debate for
years. Consequently, the professionals interviewed—regardless of whether they currently
use Al— formed a clear perspective on how this tool could be additionally integrated into
radiographers’ practice [5,6,37].

As previously mentioned, the advent of Al was perceived among Italian radiographers
as a significant opportunity for professional development (20.3%), particularly within the
domains of innovation, technology, and research (7.2%). Nevertheless, this momentum was
tempered by various hindering factors of an organizational, ethical, and professional na-
ture [16]. Specifically, progress was stalled by the limited availability of Al instrumentation
(13.1%) and the lack of robust evidence regarding its practical impact, which effectively
undermines professional trust and reliability (12.2%).

Current studies primarily focused on analyzing the general perceptions of profession-
als towards this technology [19,23,38]. However, to this day, it remains a critical need to
investigate how Al affects non-technical dimensions that cannot be addressed by simple
training, such as data management (11.3%), regulatory and accountability frameworks
(9.5%), and ethical or relational aspects (9.0%), all of which currently lack standardized
regulations. While some of the literature explored potential solutions through frame-
works such as Organizational Health Literacy [27], it is difficult for respondents to redefine
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their evidence-based practice without updated regulatory guidelines that account for the
substantial impact of Al on clinical quality and healthcare organization [2,28].

Finally, the perspective of the sample on job security provided a critical concluding
perspective. While most of the sample (54.5%) considered it “very unlikely” that Al will
replace them in the future, a substantial minority (37.8%) perceived a total replacement as
“very likely”. This division suggests a professional identity in flux. The confidence shown
by the majority likely stemmed from an awareness of radiographers’ role in managing the
technological process, a sentiment shared by Persiani [25] who noted that radiographers
prioritized engagement in technology management (65.0%) as a core professional pillar.
Nevertheless, the high percentage of those fearing replacement highlighted a lingering
“technological anxiety” that may be exacerbated by the current readiness gap and the
lack of formal integration of Al into university curricula. This dichotomy reinforces the
need for a shift in the educational paradigm. As suggested by Malamateniou et al. and
ISRRT [19,20], the transition from a “button pusher” to a gatekeeper of ethical and technical
integrity is a viable path to mitigate these fears.

4.4. Study Limitations

The current study showed some limitations that should be carefully considered when
interpreting the findings. Firstly, the use of a self-administered survey may have intro-
duced social desirability and recall bias, potentially leading to over- or underestimation
of participants’ skills in the use of Al Participants may have tended to provide responses
that they perceived as more socially acceptable or professionally appropriate, rather than
fully reflecting their actual knowledge, attitudes, or behaviors. In addition, the reliance on
self-reported data is generally dependent on respondents’ ability to accurately remember
and evaluate their experiences and level of expertise, which may not always correspond
to their actual competencies or everyday practices. Consequently, the reported levels of
familiarity, confidence, and frequency of the use of Al should be interpreted with caution,
as they may not perfectly mirror objective performance or actual engagement with Al tools
in clinical or professional settings.

In addition, convenience sampling may not be representative of the entire population
of radiology technicians in Italy, with a possible selection bias linked to the greater partici-
pation of individuals more interested in technological innovation. Although the current
study was statistically adequate for an exploratory survey, 222 participants corresponded to
a small fraction of the entire population of Italian radiology technicians. This consideration
could lead to a self-selection bias since professionals already interested in or familiar with
Al technologies might have been more likely to participate, potentially overestimating the
digital preparedness and general enthusiasm of the profession. Consequently, the general-
izability of the results to different regional and healthcare contexts should be considered
with caution. Future studies should employ stratified random sampling and objective
performance measures to confirm these preliminary findings.

5. Conclusions

The findings of the present study highlighted a pivotal moment for the Italian com-
munity of radiographers. The high level of engagement with Al in personal everyday life
demonstrated a workforce that is culturally ready to embrace the change introduced by
the advent of AL Unfortunately, this individual readiness is still opposed by a significant
institutional and practical “readiness gap”, driven by Italian radiographers’ perception of
inadequate training in the use of Al and by the limited integration of acquired competencies
into clinical practice. To bridge this gap, it is no longer sulfficient to treat Al as a mere techni-
cal addition to the radiology suite. The transition of radiographers from a “button pusher”
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to a “human-in-the-loop” requires a dual approach. The first approach is an educational
reform in which Al and radiomics need to be formally integrated into university curricula
and continuous professional developments in order to address the current educational gaps.
Training should not only focus on technical operation but also on the ethical, deontological,
and communicative skills necessary to manage Al-assisted patient care, ensuring workforce
preparedness. The second approach is the evolution of current national and international
regulatory frameworks. Italian and European legislations must evolve to explicitly define
the radiographers’ responsibilities within Al workflows.

Therefore, our data suggested that, as of today, Al represents an opportunity for
professional growth rather than a replacement for humans. Future research should monitor
how the implementation of the EU Al Act and the updating of national guidelines (such as
Legislative Decree 101/2020) will impact the daily workflow and professional identity of
Italian radiographers.
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