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INTRODUCTION

ABSTRACT

Objective: Artificial Intelligence (Al) offers opportunities for radiologists to enhance
workflow efficiency, perform faster and repeatable segmentation, and detect lesions
more easily. The aim of this study is to investigate the current knowledge and general
attitudes of radiology resident physicians towards Al. Additionally, it seeks to assess the
current state of AI/ML/DL education in radiology residency, the awareness and use of
available educational resources.

Methods: A cross-sectional study was conducted using an online survey from October
2023 to February 2024. The survey included demographic data, Al knowledge, attitudes
towards Al, and the role of Al in medical education. Survey questions were developed
based on literature and reviewed by experts in medical education and radiology.
Results: The study included 155 participants (38.7% female) with an average age of
28.81+4.77 years. About 80.6% were aware of Al terms, with a mean knowledge score
of 3.02+1.39 on a 7-point Likert scale. Most participants (90.3%) had no programming
knowledge. Only 22.6% used Al tools occasionally. The majority (73.4%) believed Al
would change radiology’s future, though only 10.3% felt radiologists’ jobs were at risk.
Regarding Al education, 84.5% reported no formal training, and awareness of online
resources was low.

Conclusion: The study found that while awareness of AI among radiology residents is
high, their knowledge and practical use of Al tools are limited. Al education is largely
absent from residency programs, and awareness of online educational resources is low.
These findings highlight the need for integrating Al training into radiology education

and increasing awareness of available resources.

Keywords: Artificial Intelligence, Radiology, Medical Education

shown promising performance when applied to medical imaging

Deep Learning (DL) and Machine Learning (ML), which are techniques [1,2]. Al offers opportunities for radiologists to make

generally part of Artificial Intelligence (Al) algorithms, have their workflow more efficient, perform faster and repeatable
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segmentation, and detect lesions more easily [3]. Although these
advancements are progressing rapidly, their integration into
routine workflows is not happening at the same pace. Currently,
most studies are presented at scientific meetings like conferences
and at an academic level. Clinically, it can be said that the
adoption of Al tools in practical operations is still in its early
stages [4,5]. In the face of these changes in Al, the literature and,
more frequently, the media often highlight its negative aspects,
leading medical students, interns, and even radiologists in some
cases to fear that their roles might be taken over by Al [6].

Alongside these developments, the popularity of Large Language
Models (LLMs) developed in the last two years has significantly
increased, and they have become frequently used in our lives.
LLMs, using DL, have the ability to understand, generate,
and interact with human language. Their success continues
to grow day by day [7]. There are many studies conducted in
the field of radiology as well. Primarily, it is said that LLMs
assist radiologists in learning and education, optimizing and
simplifying tasks, and aiding with non-interpretative tasks [8,9].
Considering all these developments, Al, LLM, DL, and ML are
increasingly showing their impact in radiology, as in all fields.
With the increasing integration of Al, interest in including Al
education in radiology curricula is also growing. Therefore,
various national and international resources are provided for
education [10,11].

The aim of this study is to investigate the current knowledge

and general attitudes of radiology resident physicians towards

Main Points

» Radiology residents have high awareness of Al terms,
but their knowledge levels and practical use of Al tools

are limited.

» Al education is largely absent in radiology residency
programs, with most participants reporting no formal

training or awareness of educational resources.

» The majority of participants view Al as a tool that will
transform radiology rather than a threat to radiologists'
jobs.

* Findings highlight the need to incorporate Al training
into residency curricula and improve awareness of

available educational resources.

Emekli E, Coskun O, Budakoglu II.

Al Secondly, it aims to assess the current state of AI/ML/DL
education in radiology specialty training, evaluate the awareness
and use of provided educational resources by residents, and
understand the residents’ perspectives on the scope of Al

education and their preferred learning methods/tools.

MATERIALS AND METHODS

Ethical approval was obtained from the Gazi University Ethics
Committee (Date 03.10.2023/No: 2023 — 1171). The study was
conducted cross-sectionally using an online survey form created
via Google Forms. Data collection took place between October
2023 and February 2024. The survey included an informed
consent form that provided brief information about the study
and explained its purpose. The survey consisted of four main
sections: demographic data, Al knowledge, attitudes towards

Al, and the role of Al in medical specialty training.

The survey form was developed by two individuals considering
literature data related to Al in radiology: a medical doctor with
a Ph.D. in medical education and a radiology specialist medical
doctor who is a Ph.D. student in medical education. The survey
questions were then reviewed and finalized by another faculty
member working in medical education. The survey form was

prepared in Turkish.

The survey inquired about the inclusion of Al in radiology
residency training and participants’ knowledge levels on Al/
ML/DL topics using a 7-point Likert scale (1 = very poor /
definitely should not be included, 7 = very good / definitely
should be included). The survey was distributed to members via
email through the Turkish Society of Radiology.

RESULTS

Participant Data

The study included 155 participants who consented to take part.
The average age of the participants was 28.81+4.77 years, with
94 (60.6%) being male, 60 (38.7%) female, and one person (0.6%)
not specifying their gender. The years of specialty training and
institutions of the participating resident physicians are presented
in Table 1.

Al Knowledge and Usage

Out of the participants, 125 (80.6%) reported being aware of Al/
ML/DL terms. When asked to rate their knowledge levels on a
7-point Likert scale, the average score was 3.02+1.39, indicating

a moderate level of knowledge. A total of 140 participants
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(90.3%) stated they had no programming knowledge, while
15 participants (9.7%) reported having basic programming

knowledge.

Regarding the use of AI/ML/DL tools, 120 resident physicians
(77.4%) said they never used these tools, 7 (4.5%) used them a
few times, 2 (1.3%) used them daily, 7 (4.5%) used them weekly,
and 19 (12.3%) used them monthly. When asked about the usage
of AI tools in their institutions, 88 (56.8%) said they were not
used, 28 (18.1%) said they were used, and 39 (25.2%) did not
know.

Attitudes Towards Al

When asked if Al would change the future of radiology, 114
participants (73.4%) answered yes, 5 (3.2%) answered no, and
36 (23.2%) answered maybe. Of those who responded yes or
maybe, 12 (7.7%) believed this change would occur in less than
five years, 78 (50.3%) in 5-10 years, 43 (27.7%) in 10-20 years,
and 17 (11%) in more than 20 years.

Regarding whether they thought radiologists’ jobs were at risk
due to Al, 16 participants (10.3%) answered yes, 94 (60.6%)
answered no, and 45 (29%) answered maybe. The reasons why
resident physicians did or did not consider radiologists’ jobs at
risk are detailed in Table 2.
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Al Education

The presence of faculty members specializing in Al and
participation in any research related to Al at the institutions is
summarized in Table 3. When asked whether AT should be part
of radiology education, the average response on a 7-point Likert
scale was 5.09 + 1.72, indicating a strong desire for Al to be

included in the curriculum.

Regarding Al-related resources, 131 participants (84.5%)
reported that no resources were provided, 3 (1.9%) mentioned
classroom lectures, 4 (2.6%) noted online materials, 1 (0.6%)
attended a national-level lecture, 7 (4.5%) participated in a
national congress/seminar, and 2 (1.3%) received institutional
training. The duration of this training was less than 1 hour for
3 participants (1.9%) and between 1-5 hours for 7 participants
(4.5%). A total of 142 participants (91.6%) stated that they did
not receive any Al education outside their institutions. Of those

who did, 10 received 1-5 hours of training.

When asked about their awareness of various Al educational
resources, such as the ESR Al blog, ESR “Masterclass in AI”
courses, RSNA Al videos, Radiology: Artificial Intelligence
Journal, “Al Journal Club” managed by the ACR-Resident and
Fellow section, and the ACR Data Science Institute/AI Lab, 119
participants (76.8%) reported being unaware of any of these

resources.

Table 1. Years of Residency in Radiology and Institutions of Participants

Years of Residency in Radiology Number (n) Percentage (%)
1 43 27.7

2 49 31.6

3 25 16.1

4 18 11.6

5 20 12.9

Institution Number (n) Percentage (%)
University (State) 112 72.3

Ministry of Health Training Hospital 40 25.8

University (Private) 3 1.94

Number of Residents in the Institution Number (n) Percentage (%)
Less than 10 4

Between 10-20 58

Between 20-30 28

Between 30-40 34

More than 40 31
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Table 2. Participants’ Opinions on the Impact of Al on the Future of Radiology

Reason It’s at Risk Number | Percentage | Reason It’s Not at Risk Number | Percentage
(n=87) () (%) (n=120) (n) (%)
The number of radiologists needed will The role of radiologists does not change with
, 23 26.44 , , , 60 50
decrease with the use of Al Al it may even make their work easier.
Al tools will perform tasks such as image . .
. . . . The role of radiologists may change, but Al
interpretation/comparison more efficiently, | 40 45.98 60 50
. . . cannot replace them.
reducing the need for radiologists.
The cost-effectiveness of Al will make it
attractive for institutions, leading to the 24 27.59
replacement of radiologists.
Table 3. Status of Academic Interested with Al and Opinions on Al as a Sub-discipline
Yes No Don’t Know / Not
n (%) n (%) Sure n (%)
Are there faculty members in your department interested Al in radiology? 51(32.9) 48 (31) 56 (36.1)
Have you participated in any research related to AI/ML/DL? 19 (12.3) 136 (87.7)
Do you think imaging informatics/Al should be a sub-specialty in radiology? 57 (36.8) 33(21.3) 65 (41.9)

DISCUSSION

When evaluating participants’ knowledge and attitudes towards
Al, 80.6% reported being aware of Al terms. Similar rates have
been found in literature [12]. When asked about their knowledge
levels, participants were assessed to have a moderate level
of understanding. Literature also indicates that radiologists
generally have basic to intermediate knowledge of AI [13]. In this
study, 90.3% of participants reported having no programming
knowledge, whereas a study by Salastekar et al. found this rate
to be 75%. Thus, radiology resident physicians in this study
appear to have a comparable level of basic Al knowledge to
those reported in the literature.

In the literature, a study reports that 39% of radiologists
experience fear related to AI [12]. In this study, 60.6% of
participants stated that radiologists’ jobs are not at risk due to
Al, while 29% thought they might be at risk. The same study
indicated that fear of AI was higher among those with less Al
knowledge [12]. As Al knowledge and usage increase rapidly
over time, it is possible that the fear of AI may decrease.

In this study, participants strongly expressed the need for Al
education to be included in specialty training. In the United
States, studies by Salastekar et al. and Huisman et al. found
that 83% and 79% of respondents, respectively, believed that Al

should be part of radiology residency training [14,15]. Similar
rates have been reported in studies from Singapore (84.8%) and
Spain (92.9%) [16,17]. There appears to be a global consensus
on the necessity of including Al education in specialty training

programs.

Studies in the United States indicate that the inclusion of Al in
specialty training curricula varies between 25% and 50% [16,18].
In this study, 84.5% of participants reported that no resources
were provided for Al education. Compared to the literature,
the rate of Al education provision in our country is found to
be very low. Additionally, 76.8% of participants in this study
stated that they were not aware of online Al resources. Similar
findings in the literature indicate a lack of awareness of online
resources among radiology residents [14]. Regarding the use of
Al tools, 77.4% of participants reported never using any Al tools
personally, and 56.8% stated that AT tools were not used in their
institutions, with 25.2% not knowing about their usage status.
In the literature, it is seen that the utilization rates reported in
the survey studies are quite high compared to this study [19,20].
When evaluating Al education and usage in institutions, this
study suggests that Al education is not adequately provided in
radiology specialty training in our country, and awareness of
existing online resources is low. Additionally, the usage rates of

Al tools in institutions are currently low.
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This study has some limitations. First, being a cross-sectional
study, it cannot be generalized to the entire population. Second,
given the rapidly changing and evolving nature of Al tools, the
current findings may have already shifted. Third, the sample
size is relatively small. However, efforts were made to distribute
the survey nationwide, ensuring participation from various

institutions.

CONCLUSION

Compared to the literature, this study found that participants
were similarly aware of Al but their knowledge levels and basic
understanding were low. These findings are consistent with
literature data. However, when evaluating specialty training,
it was found that most institutions do not provide Al-related
education, and many participants are not aware of online
resources. Therefore, this study is important for highlighting
the deficiencies in the education of the radiology department,
where technology plays a significant role. It also serves as a
needs analysis for future training and the creation of national

Al resources.
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